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Abstract

Breast-conserving therapy (BCT) and mastectoray result in equivalentlong-

term survival. Locoregional recurrence rates after BCT have decreased over

time and are now similar to those after mastectomy. Contralateral breast

cancer rates are declining as well owing to the widespread use ofadjuvaut

systemic therapy. Despite these improved outcomes, increasing rates of bi-

lateral mastectomy for unilateral cancer have been observed in die United

States. Medical indications for mastectomy arc well defined and present in

a minority of-patients, and women at mcreased risk for contralateral cancer

are a small proportion of the breast cancer population. Evidence mdicates

that increasing use ofmastectomyis a pauent-driven trend that is most pro-

nounced among younger, educated, and well-insured women, and reflects

fear ofrecurrencc and in some cases misunderstanding of future cancer risks.

Although satisfaction levels are generally high among patients choosing con-

tralateral prophylactic mastectomy, complications and procedure extent may

be underestimated. Improved communication strategies are essential to fa-

cilitate this complex decision-making process.
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INTRODUCTION

BCT:

breast-conscrviug

therapy

LRR: locorcgional
recurrence

CPM: contralateral
prophylacdc
mastectomy

Multiple prospective randomized trials widi long-term follow-up have shown that breast-

conserving therapy (BCT), consisting of breast-conserving surgcty (lumpcctomy, pardal mas-

tectomy) and whole-breast radiation therapy, results in survival outcomes equivalent to those seen

with mastectomy (1). Since these early trials, rates of locoregional recurrence (LRR) after BCT

have decreased and are now similar to those seen after mastectomy (2,3). In. the United States, after

an initial steady increase in the use of BCT in the 1980s and 1990s, rates of ECT have decreased

in recentyears. The decrease is largely due to increasing rates of bilateral mastectomy, with stable

rates of unilateral mastectomy (Figure 1) (4). A retrospective review of 1,856,702 women in the

National Cancer Database, who were diagnosed with unilateral stage 0, I, or II breast cancer from

1998 to 2011, found that mastecfcomy rates decreased from 459 to 360 per 1,000 between 1998 and

2005buttEienincreasedto403per 1,000 by 2011 (p < 0.01). The increase in masteccomies was due

to a 14% annual increase in contralateral proph^lacdc mastectomy (CPM), as rates of uiulateral

mastecfcomy did not change significantly (4). Interestingly, this trend does not appear to be occur-

ring in other parts of the world. In a report from a multi-insfcitutional European database of 15,369

stage 0,1, or II cancers treated from 2003 to 2010, BCTwas performed m 73% of cases, with a

statisdcally significant decrease in the rate ofmastectomyof4% per year from 200$ to 2010 (5).

One proposed explanation for the. increased rates of CPM m women -with. unilateral breast

cancer in the United States is greater awareness of breast cancer risk and the widespread

availability of genetic testing. However, rates of bilateral prophylacdc mastectomy m women

•without a cancer diagnosis have increased minimally during- this time period, suggesting that this
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Figure 1

Trends in surgery for early-stage breast cancer from 1998 to 2011 (adapted with permission from Reference
4). Abbreviations: IRR, incidence rate ratio; NS, not stated.
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is not the explanation. In a study of the National Inpatient Sample, rates of CPM for unilateral

breast cancer increased from 39 to 207 per 1,000 mastectomies between 1998 and 2008, while

rates of bilateral prophylacdc mastectomy rose from 5 to only 18 per 1,000 mastectoinies in the

same period (6). Ironically, this increase in CPM comes at a time when rates of contralateral

breast cancer have been decreasing because of the widespread use of adjuvant systemic therapy

for early-stage breast cancer (2, 7, 8).

Although some of die patients seeking bilateral inastectomy are at high risk for the devel-

opment of subsequent breast cancers, the majority are not. Misperceptions regarding' the safety

of BCT versus mastectomy as well as the risk of contra la teral breast cancer dcYcIopmcnt ftrc

believed to be significant contributors to the increase in CPA/L In this article, we review con-

temporary outcomes of BCT and mastectomy, medical indications for mastectomy, the risk of

contralateral breast cancer development, and the populations known to be at high risk for a second

primary breast cancer. We also discuss the characteristics of women choosing bilateral mastec-

tomy, as well as what is known about their reasons for this choice and level of satisfaction vnth the

procedure,

CONTEMPORARY OUTCOMES OF BREAST-CONSERVING THERAPY

It is weU established that survival after BCT is equivalent to survival after mastectomy m patients

with stage I and It breast cancer. The Early Breast Cancer Trialists' Collaborative Group meta-

analysis of 10-year survival outcomes in 3,100 women in seven randomixed trials comparmg' the

procedures found no significant differences in survival (9). The earliest of these trials began more

K^ than three decades ago, and with follow-up through 25 years, there is still no evidence of a survival

§ benefit for mastectomy (10-12). Differences in rates of LRR between treatments were also not

§ statistically significant in this meta-analysis, but limited data on LRR were available. However,

^ the finding in some early trials that rates of LRR were significantly higher after BCT than after

^ mastectomy (11, 12) led to die perception among some patients and physicians that mastectomy

g was a "safer" approach. The Milan group reporEed LRE- rates of 8.8% after BCT versus 2.3%

. after radical mastectomy at 20 years of follow-up (11). Rates of LRR at 10 years reported ui

§ the European Organisation for Research and Treatment of Cancer (EORTC) 10801 trial were

20% after BCT and 12% after mastectomy (12). Since these early trials were conducted, rates of

g LRR after BCT have declined steadily owing to improvements in imaging, pathology evaluation,
and the widespread use of adjuvant systemic therapy for stage I and It breast cancers, and LRR

rates are now considerably lower than the 9-20% reported in these studies (10, 12). In a pooled

analysis of five National Surgical Adjuvant Breast and Bowel Project (NSABP) protocols in node-
negative breast cancer patients undergoing BCT, the 10-year rate ojf ipsilateral breast tumor

recurrencc was 9% overall; 12.3% in those not receiving adjuvant systemic therapy; and 6.6%

in those receiving adjuvant systemic therapy (p < 0.0001) (2). A similar 9% rate was reported
among node-positive patients undergoing ECT and receiving systemic therapy, and these studies

were conducted m the 1990s, prior to the availability of aromatase inhibitors and and-HER2

therapies (7). Additionally, it is now recognized that rates ofLRR differ significiindy based on
estrogen receptor (ER), progesterone receptor (PR), and HER2 status, widi die highest rates seen

in tliose witli ER-, PR-, and HER2-nega five (u-iplc-nega rive) cancers and the lowest rates in those

with ER-positive and PR-posidve, HER2-negative cancers (13). This observation uudally led to

consideration of treating triple-negarive cancers with mastectomy in an attempt to reduce rates

ofLRR, but three retrospective studies have now shown that rates ofLRR do not differ between

padents with triple-negative cancers treated with BC1' and mastectomy after adjustment for other

factors (3, 14, 15).
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Table 1 Impact of adjuvant therapies on locoregional recurrencc in breast cancer

t

Trial (mcdiatt follow-up)

(reference)

NSAJU'B-li (8 years) (13)

NSABP B-14 and B-;0 joint analysis

(10y>.ar<;)(21)

NCCTG N9831 and NSABP B-31
joiut analysis (8 years) (22)

Herceptm AdJuvanc (HERA)
(4 years) (19)

MA.17(4ycars)(20)

EBCI Cd meta-anaiysis

(?ye^s)(16)

ATACiindBIGOt-WIBSCG 19-8
joint an-ilysls (S years) (17)

IT\ BIG 02-97, and ABCSG Vffl
jointait;ilysis(3 years) (17)

NSABP B-13, B-14, B-19, B-20 wd

B-23 nodc-itcgatJvc cancers

urulergoing BCT; pint anaiysis

(12 years)<2)

None

12.7%

14.9%

NA

NA

NA

1.1 %b

NA

NA

12.3 %d

Tamoxlfeu:

5 years

NA

B.2%

NA

NA

1.?%

0.6%b

Locoregipnal recurrence rate

AI: 5 years

NA.

NA

NA

NA

NA

NA

Isolated LR lieci-essed t>y 30% wirii

S yen's AI versus 5 years tatiioxifcn

Tamoxifen
followed by

AI

NA

NA

N<\

NA

0.7 %a

NA

NA.

Isolated LR decreased by 40% with 2-i years caraoxlfen
foliovred liy AT versus 5 years himo'iifenc

6.7%d NA NA

Clieuio

only

5.8%

NA

7J%

5.9%

NA

NA

NA

NA

6.4%(t

Chemo +
trastuzumab

NA

NA

4.7%

4.d%

NA

NA

NA.

NA.

NA

p

O.OOCB

<0.001

NS

NS

NS

<0,00001

0.003

0.002

<n.onoi[l

Abbreviations: AI, aromateisc inlubitor; LR] local recurreiicc; NA, not applicabie; NS, not scitcJ; BCl, brcast-conscrving therapy.

Five yeATs af't.imoxifcn foilowed by AI.

-alcuiated as % per woman-yeiii'.

CTwo to Elu-cc years oftamoxifcn folio^'cd byAl.

^FtateKufipsilatfrailireasttUtnor rccurs-ence only (regional nut includcd).

The impact of systemic therapy on LRR is summarized in Table 1 (2,16-22). Over time, newer

drugs that have improved distant disease-free suivival have resulted in parallel improvements in

local control. For example, five years of treatment with adjuvant tamoxifcn reduces the relative

risk of LRE- to 0.47 compared to placebo (23), and treatment with an aromatase mliibitor further

reduces the relative risk to 0.58 compared to tamoxifen (20). This benefit is not limited to en-

docrine therapy. Conventional chemotherapy also reduces LRR, and the addition of trastuzumab

to chemotherapy causes an additional improvcmcnE in LRR in HER2-positive patients, with haz-

ard ratios ranging from 0.64 to 0.76 when compared to those who do not receive trastuxumab (19,

24,2 5). Although the decrease in LRR with the addition of trastuzumab to chemotherapy was not

statistically significant in these trials, subsequent studies have demonstrated a significant decrease

with the combined treatment (24, 26). The cumulative effect of improved systemic therapy on

LRR outcomes was illustrated m a study of 86,598 patients participating'in malsnf chemotherapy

and cndocrinc therapy between 1 990 and 2011. During the study period, LRR as a proportion
of all recun'ences was halved, from 30% to 15%, independent ofmenopausal stahis, the use of

radiotherapy, and whether BCT or mastectomy was performed (27).

In addition to the risk of a true local recurrence, women treated with BCT are at risk for the

development of second primary cancers in the treated breast. In a Surveillance, Epidemiology,

and End Results (SEER) registry study of 450,936 women with a history of an in-sita or invasive
cancer from 1973 to 2007, the risk of a second primary breast cancer in averagc-risk individuals

ranges from 0.5% to 1 .0% peryear (28,29), similar to the riskofcontralateral cancer development.

However, these rates are significantly higher in patients with inherited mutations and a history of
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radiation exposure (30, 31) as discussed in the section titled Patients at Increased Risk for New

Ipsilatcral and Contralafccral Cancers.

MEDICAL INDICATIONS FOR MASTECTOMY
Although outcomes of BCT and mastectomy do not differ, some patients are not candidates for

BCT. Lt order to successfully undergo BCT, the tumor must be confined to a small enough

area that it can be completely removed with an acceptable cosmetic result, and the safe delivery of

mdiothcrapy and prompt detection ofLRR-must be possible. Contraindications to BCT (discussed

below) follow logically from these consid era dons (?2):

1. The area of disease is too large to be removed with acceptable cosmetic results. Examples

include multicentric disease and diffuse malignant calciftcations on mammogram.

2. Circumstances preventing Jrradiarion are present. Examples include prior therapeutic chest

' wall irradiation (for treatment of childhood malignancy, Hodgldn's lyiTiphoma, etc.), con-

nective tissue or collagenvEiscular diseases (e.g., scleroderma, systemic lupus erythematosus),

and first or second trimester pregnancy.

3. Margins are persistently positive.

Multicentric disease, defined as the presence of two or more foci of cancer in different quadrants

of the breast, is considered a contraincticarion because small retrospective studies have reported

high rates ofLRR after BCTin this setting (33-35). The relevance of these findings in the current
era of improved imaging and pathologic evaluation is uncertain, and whether multicentricity

^ should remain a contraindication to BCT is being studied in the prospective single-arm Alliance

i trial (ACOSOG 211102) examming-LRR and cosmetic outcome as endpoints (NCT015?6243).
§ The inability to obtain tumor-free lumpectomy margins is associated with an increased risk of

^ LRR (36) and is the other absolute contraindication related to tmnor burden.
0
§ Lumpectomywtthout radiotherapyis associated with an increased risk of breast cancer-specific

^ mortality 15 yearspost-treatment(23), and die inability to deliver radiotherapy is considered an

. absolute contraindication in women younger than 70 years of age. Radiotherapy cannot be safely

§ delivered to patients with a history of prior therapeutic irradiation to die chest wall, such as those

who have had mantle radiation for Hodgkin's lymphoma and those with active sclcrodcrma or

g systemic lupus crythcmatosus (32, 37-40). Therapeutic irracliadon cannot be safely admmistered

during any trimester of pregnancy. For women diagnosed with breast cancer in the third tdmester,

delaying radio therapy until after delivery is felt to be acceptable. Earlier in pregnancy, when delays

are more prolonged, decisions regarding BCT must be made on a casc-by-case basis considering

whether chemotherapy will be administered -and the overall risk of LRR.

Although factors associated with a poor prognosis in breast cancer, such as negative hormone

receptor status, high histologic grade, increasing- tumor size, and nodal positivity, have been

shown to be independent predictors ofmastectomy (41), there is no evidence that these features

should be used as selection criteria for mastectomy m patients who are otherwise eligible for

BCT. Although a large tumor size relative to breasc size, which would result hi a poor cosmetic

outcome after lumpectomy, was considered a relative conti'aindication to BCT in die past, the

demonstration that preopcrarive chemotherapy or endocrine therapy can shrink tumors and allow

BCT without an increased rate of LRE- (42) has reduced the importance of tumor size as an

indication for mastectomy. The majority of patients with stage I and II cancer are eligible for

BCT. In a population-based study of 1,984 patients with stage I and II cancer identified from

the SEER registry and treated between 2005 and 2007, only 11% of the entire population was
reported to have a medical contraindication to BCT (43).
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RISK OF CONTRAIATERAL CANCER

Most patients with a unilateral breast cancer significantly overestimate their level of risk for

developing- a contralateral canccf (44, 45), and this mispcrception may play a significant role in

causing patients to opt for bilateral mastectomy.

Just as the incidence ofLRR has decreased with the widespread use of systemic therapy, so too

has the incidence of contralateral breast cancer in patients with unilateral disease. The current

annual incidence ranges from 0.50% to 0.75% (46-49). In a study of 339,790 women with a
unilateral breast cancer diagnosed between 1975 and 2006, rates of contralateral breast cancer

began to decrease at a rate of 3% per year in 1985, corresponding to the -widespread adoption

of adjuvant systemic therapies, particularly tamoxifen, for the treatment of node-negative breast

cancer (49). This reduction was seen in women in all age groups, primarily occurred in those with

ER-positive cancers, and persisted throughout the study period. For the majority of women with

breast cancer, the risk of developing a contralateral cancer is lower than the likelihood of distant

metastases or death from die primary cancer. In a SEERstudy of 107,106 women with unilateral

stage I to IU. cancer diagnosed between 1998 and 2003, a 0.5% incidence of contralateral cancer

at seven years was seen in padenfcs younger than 50 years with ER-positive stage I and It disease,

contrasted with a 6.8% risk of breast cancer-specific mortality; in ER-negative cancers, there was

a 0.9% incidence of conu-alateral disease and a 13.5% risk of breast cancer-specific mortality,

respectively (50). Padents traditionally considered to be at increased risk ofcontralatcral cancer

development, such as those diagnosed at a young age and with lobular histology or ductal

carcinoma in situ (DCIS), have been sho^vn to have no higher risk for contralateral cancer than

their older counterparts and those with infiltrating ductal cancer, as demonstrated ill a study of

^ 205,316 women with 10-year follow-up (51).
u Given the low risk of contralateral cancer development for most women with breast cancer, it

^ is not surprising that there is growing evidence that CPM does not improve survival (52-55). In

§ a smdy of 496,488 women identified from the SEER registry between 1998 and 2012, of whom

^ 60% had BCT, 33% had unilateral mastectomy, and 7% (n ^ 34,740) had CPM, there was
^ no difference in 10-year survival outcomes between CPM and BCT, after adjusting for age and

^' hormone receptor status (55).
00
0

^ PATIENTS AT INCREASED RISK FOR NEW IPSUATERAL
0 AND CONTRALATERAL CANCERS

Providing patients with an objective quantification of their risk of a second breast cancer allows

meaningful decision making. Notable exceptions to the aforementioned low risk of new ipsilateral

primary and contralaterai cancer are patients with an inherited germline predisposition to breast

cancer development, particularly BRCAl and BRCA2 mutations, or a history of thcmpeuric

irradiation to the breast region. The cumulative risk of primary breast cancer by age 70 years

ranges from 57% to 65% in BRCA1 mutation carriers and from 45% to 57% in BRCA2 mutation

carriers (56, 57). In these padents, die risk of contralateral breast cancer exceeds 60%, with

the highest absolute risks in those diagnosed prior to age SO years and in women with BRCA1
mutations (58, 59). The lifedme risk of a second ipsilateral primary cancer in women treated

with BCT is also significantly elevated. In a study of 396 BRCA1 and BRCA2 mutadon carriers

with carly-stagc cancers, the 15-year actuarial risk of a second ipsilateral primary cancer was 16%

(60). In contrast, rates of local recm-rence after BCT do not difEer between mutadon carriers and

women with sporadic breast cancer (61).

Although the risks of second primary ipsilateral and contralateral cancers are well documented

in women with BRCA mutations, these risks are less well understood for the moderatc-risk gene
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mutations, including P^4L52,^4TAf, CHEK2, and CDHl, which are now more commonly identi-

fied with nexfc-generation panel testing (62, 63). A particular concern with mulrigene panel tesdng-

is the 8-42 % rate ofidcntification of variants of uncerEain significance (63), which are not known to

increase breast cancer risk but are often misundersEood by padents as disease-causing mutarions. In

the newly diagnosed breast cancer patientwith a family history suggestive of genetic predisposition

to breast cancer, genedc counselmg and consideradon of g-enedc testing prior to surgery arc im-

portant to allow informed decision makmg'. However, seeking genetic testing has been associated

with patient selection of CPM, regardless of whether the test results are positive or negative (64).

Individuals who receive therapeutic chest wall irradiftdon before 30 yeftrs of age, pardcukrly
those treated in childhood or adolescence, are also at higher risk for second ipsilateral and con"

tralateral cancers. The highest such rates are reported among padents with a history ofHodgldn's

lymphoma treated with exfcended mantle radiation, \vidi the risk of breast cancer rangmg from

5% to 30%, and with die highest rates in those irradiatcd at a young age (30, 31).

)

WHO IS CHOOSING MASTECTOMY?
Patients at high risk for multiple primary breast cancers, such as those discussed above, are consid-

crcd medically appropriate candidates for bilateral mastcctomy. However, an increasmg number

of average-risk women are choosing both unilateral mastectomyand CPM. AIdiough high inastcc-

tomy rates were inidaUy attributed to surgeons failing to offer BCT to patients, an increasing body

of evidence indicates that padent choice is the major determinant ofmastectomy rates. I<atz et al.

(65) surveyed a. population-based sample of 1,844 patients with stage 0 to II cancer identified within

^ six months of diagnosis through the SEER registry to study factors related to treatment decision

§ making. Patients were asked to idcntifywho made the decision regarding the type of surgery: the

§ patient, the surgeon, or both (a shared decision). After adjustment for multiple demographic and

1 clinical variables, a highly significant association between the patient as the decision maker and an

^ increased mastectomy rate was observed. In white women, rates ofmastectomy increased from 5 %

g when the surgeon was the decision maker to 17% when the decision was shared and to 27% when

. die patient made die decision (p < 0.001) (6$). This relationship was also observed in a follow-up

§ study examining decision making in black women and in Larinas with high or low degrees of

acculturadon (66). When examining reasons why patients opted for mastectomy mstead ofBCT,

g concern about disease recurrence was the most influential factor reported as "gready" influencing

their decision (reported by 40% ofwomen), followed by concerns about effects of radiation (65).
Investigators atMemorial Sloan Kettermg Cancer Center studied 2,965 padeuts widi stage 0 to

m primary unilateral breast cancer treated from 1997 to 2005 to see if rising rates ofCPAl reflected

the selection of women at increased risk for contralatera! cancers, thereby possibly reflecting

increased awareness of risk on the part of patients and physicians or increased access to generic

testing. The overall rate of CPM was 13.8% and increased from 6.7% in 1997 to 24.2% in 2005.

Notably, only 13% of those undergoing CPM had a known BRCA mutation, a family history

suggestive of genetic breast cancer, or a history of therapeutic radiation (67).

A number of studies have sought to identify factors associated with the choice of CPM by

average-risk patients, with surprisingly uniform results. Young age, white race, higher socioeco-

nomic status, private insurance, higher educational level, high-gradc cancer, and DCIS (versus

invasive cancer) are all predictors ofCPM (41, 68, 69). The largest study demonstrating these

trends included 1,166,456 patients -with stage 0 to UI cancer reported to the National Cancer

Data Base from 1998 to 2007 (70). Increasing rates of CPM over time were confirmed in this

report, rising from 0.4% in 1998 to 4.7% by 2007. The frequency of CPM increased significantly

with younger age, with over 10% of women younger than 40 years of age choosing CPM. On
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mulrivariate analysis of independent predictors of CPM in the subset of padents treated most

recently from 2006 to 2007, white women were more likely to undergo CPM than black women

[odds ratio (OR) 0.45], Hispanic women (OR 0.64), or women of Asian/Pacific Island heritage
(OR 0.49). Those with private insurance, higher education, treatment at a high-volume academic

institution, and socioeconomicaUy advantaged area of residence were more than twice as likely to

have CPM. There was geographic variation, with the highest rates of CPM in the Midwest (OR

1.97), followed by die South and Mountain regions. Women with DCIS or lobular histology were

more likely to undergo CPM than were those with ducta! invasive cancer (OR 1.0 for DCIS and

lobular versus 0.7 for cluctal) (70). This study illustrates the importance ofpadent-related factors

as well as tumor factors on the choice of CPM (70), findings that have since been validated in

multiple smaller studies (64, 67, 71-73).
Along with die demographic features discussed above, psychological factors, including anxiety

about disease recun'ence, a desire to eliminate anticipated regret of omitting maxima! therapy

should a recm'rence occur, and desire for peace of mind, have been shown to influence a patient's

decision to undergo CPM (64, 74, 75). In an analysis of 123 women without bilateral cancer

who underwent bilateral mastectomy from 2008 to 2010, 95% of women reported peace of mind

as the most significant factor in their decision. Notably, die majority of avemge-rislc patients

sigiuficantly overestimated their risk of developing a contralateral cancer (74). In a survey-based

study of 1,949 women with unilateral cancer diagnosed in 2013 and 2014 and identified using

the SEER regisuy, nearly half reported considering CPM, although only 37% knew that CPM
docs not improve survival for all women with breast cancer (73). Among' those who did proceed

•with CPM, 36% believed that this generally improveJ survival. The importance of physician

^ recommendations regarding CPM was highlighted in this study, with CPM being uncommon
§ (3.7%) among patients who reported that their surg'eons recoramended against it, more frequent

§ (22.7%) among fbosc reporting no counseling on CPM, and the highest rates (58.7%) seen among
3 those whose surgeons recommended the procedure (73). These findings emphasize the importance

§ of considering all relevant demographic and tumor factors as well as emotional and psychological

g elements when counseling patients about their personal level of risk for contralateral cancer and

. about the potential risks and benefits of CPM.
fi
00
0

^ PATIENT-REPORTED OUTCOMES WITH PROPHYLACTIC
MASTECTOMY
Padent-reported outcomes and quaUty-of-Hfe assessments after prophylactic mastectomy are gen-

crally favorable. However, a significant minority of patients underestimate the potential for both

physical and psychological complications. It is important to note that the majority of studies of

these factors have been done among patients who underwent bilateral mastectomy without a can-

cer diagnosis. Although the overall reported high rates of patient satisfaction in these studies may

provide some insight, these patients comprise a distinct population irom those with a unilateral

cancer diagnosis who undergo CPM.

In a study of 123 women 40 years of age or younger without kncrwn bilateral breast cancer

who underwent bilateral mastectomy, 80% reported being extremely confident in their decision,

and 90% reported they would choose CPM If deciding again. However, a significant minority

of patients did report unexpected negative impacts: 33% felt that the number of procedures was

higher than anticipated, 2 8 % felt uncomfortable residual numbness/tingling in die chest, 42 % re-

ported an unfavorable impact on their sense of sexuality, and 31 % experienced self-consciousncss

about their appearance (74). In a study of 294 patients widi stage 0 to III unilateral breast can-
cer having mastectomy who made use of a validated patient-reported outcome instrument, 38%
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(n = 112) who had CPM reported significantly higher satisfaction with breasts and satisfaction
with outcome, but no difference in physical, psychosocial, or sexual well-being, and no difference

in overall quality of life (76). Similar results were seen at 20-year follow-up of a larger cohort

of 583 women with stage 0 to II unilateral cancer who underwent CPM from 1960 to 1993,in

wluch 90% reported satisfaction with the procedure and 92% reported they would choose the

procedure again. However, 44% of patients reported experiencing a negative impact on a psy-

chological or social factor. Among these, 31% reported an impact on body appearance, 24% on

feelings offemminity, and 23% on sexual relationships (77). In a further subanalysis of the same

cohorc, it was noted thatsignificantly lower rates of satisfaction were seen amongwomcn who had

reconstruction and required reoperations (p = 0.0001) (78).

Surgical complication rates are higher after bilateral mastectomy than after unilateral mastec-

tomy, with reported rates ranging from 5% to 3 5% (76,79,80). In a large study using the National

Surgery Quality Lnprovement Program database, 20,501 women with imilateral breast cancer un-

dergoing unilateral or bilateral mastectomy from 2005 through 2013 were compared. Bilateral

mastcctomywas associated with longer hospital stays [adjusted odds ratio (aOR) 2.09] and a higher
transfusion rate (aOR 3.06). The use of implant reconstruction with bilateral mastectomy was as-

sociated with increased reoperation rates (aOR 1.15), and bilateral mastectomy with autologous

reconstructions was associated with a higher wound disruption rate (aOR 2.51). However, rates

ofsurgical-site infection and prosthesis or flap failure were similar (<5%) in both groups (80).

CONCLUSIONS
A paradoxical increase m the rate of bilateral mastectomy in women with unilateral cancer is

•^ occurring m the United States at a time when rates of LRR after BCT and the risk of contrakfceral

u cancers are declining'. This appears to be a patient-driven trend, which is most pronounced among

^ women with access to the highest-quality health care. Evidence suggests that surgeon advice

g against the procedure influences some patients, but this decision is made on an emotional as well as

S< a risk-based level. New communication strategies to ensure full understanding of the rislcs, benefits,

t2 and outcomes of bilateral mastectomy are clearly needed to assist patients in die decision-making

^ process.

1. BCT for early-stage cancer has equivalent long-term survival and rates of local recyrrence

compared with mastectomy.

2. In recent years, decreasing rates of BCT, stable rates of unildtera! mastectomy, and

mcreasmg rates of CPM have been observed in the United States, despite a decreasing

incidence of both local recurrence after BCT and contralateral breast cancer.

3. Medical indications for mastectomy are related to the inability to reduce the tumor

burden to a subclmical level, or the inability to safely deliver radiotherapy or obtain a
good cosmetic outcome with BCT, and are present in a minority of women with D CIS

and stage I and II cancers.

4. Women with gcrmlinc predisposition mutations to breast cancer, a family history sug-

gestive of genetic cancer without an identifiable mutadon, or a history of therapeutic

chest wall u'radiadon durmg childhood and adolescence are at increased risk for the

development of a second primary cancer and may benefit from bilateral mastectomy.
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5. The increased rate ofmastectomy, especially CPM, among younger and white women

with a higher socioeconomic status appears to be related to patient rather than physician

preference.

6. Patients who opt for mastectomy are generally satisfied with their decision, but a signif-

leant minority of patients underestimate die extent of die procedure and the potential

for complications.
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