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ABSTRACT Although breast-conserving therapy is con-

sidered the preferred treatment for the majority of women

with early-stage breast cancer, mastectomy rates in this

group remain high. The patient, physician, and systems

factors contributing to a decision for mastectomy are

complicated. Understanding the individual patient’s values

and goals when making this decision is paramount to

providing a shared decision-making process that will yield

the desired outcome. The cornerstones of this discussion

include education of the patient, access to decision-aid

tools, and time to make an informed decision. However, it

is also paramount for the physician to understand that a

significant majority of women with an informed and

complete understanding of their surgical choices will still

prefer mastectomy. The rates of breast conservation versus

mastectomy should not be considered a quality measure

alone. Rather, the extent by which patients are informed,

involved in decision-making, and undergoing treatments

that reflect their goals is the true test of quality. Here we

explore some of the factors that impact the patient pref-

erence for breast conservation versus mastectomy and how

shared decision-making can be maximized for patient

satisfaction.

Breast-conserving therapy (BCT), which includes wide

local excision of the tumor followed by irradiation, has

become the standard treatment option for women with

early-stage invasive breast cancer. Long-term survival

following BCT has been shown to be equivalent to that of

mastectomy, while also providing an acceptable cosmetic

outcome and low morbidity.1These results have been cor-

roborated in 5 major prospective, randomized controlled

trials in Europe and North America, including the National

Cancer Institute (NIH) trial, the European Organization for

Research and Treatment of Cancer (EORTC) 10801 trial,

the Danish trial, the French trial, and the Italian trial.2–6

The decision confronting early-stage breast cancer

patients about the disparate surgical treatment options, with

statistically equivalent overall survival rates, is actually

very complex. In addition, it comes at a time that is

emotionally charged when communication between the

health care team and the patient can be difficult. Because

most patients with early-stage breast cancer are clinically

eligible for either surgical option, the decision about type

of surgery is considered ‘‘preference-sensitive’’ because the

best choice is dependent on the patient preference.7

Unfortunately, this also tends to create more ‘‘decisional

conflict’’ whereby the patient experiences discomfort and

doubt as a result of uncertainties in making a preference-

sensitive choice.8

For the undecided patient, some will choose BCT if

educated about their choices and given proper time for

decision-making. Conversely, some women once pre-

sented the data and given time to make an informed

decision prefer mastectomy. How is this possible? Collins

et al. prospectively studied patients eligible for BCT and

provided a standardized decision support before the sur-

gical consultation.9 They identified 3 treatment outcomes

that discriminated between those choosing BCT versus

mastectomy, including ‘‘remove breast for peace of

mind,’’ ‘‘avoid radiation,’’ and ‘‘keep breast.’’9 Under-

standing each of these values for the individual patient

sitting in front of you provides a framework for shared

decision-making.
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WOMEN WHO PREFER MASTECTOMY

There are multiple reasons why women may choose

mastectomy over BCT, but the predominant theme is that

of ‘‘peace of mind.’’10 Broderson and Siersma studied the

short-term and long-term psychosocial impact of patients

who were recalled for a false-positive screening mammo-

gram. 11 Three years after the false-positive recall, women

had consistently greater negative psychosocial conse-

quences compared with women who had a normal

mammogram without recall. This effect is surely magnified

in the patient who has undergone previous BCT. Women

may be less confident that screening and surveillance will

be effective for them, especially if the cancer was not

detected by routine screening tools. For a newly diagnosed

breast cancer patient contemplating BCT, the psychologi-

cal impact of future intensive surveillance, possible recalls

from mammography, and potential future breast biopsies

cannot be underestimated. Thus, peace of mind and elim-

ination of screening, recall, and biopsy anxiety make

mastectomy an attractive option.

Another important aspect is the motivation for avoid-

ance of radiation therapy. Although the overwhelming

majority of women who undergo BCT will never have an

ipsilateral breast tumor recurrence (IBTR), the treatment

repercussions can be numerous and are not trivial. Hill-

Kayser et al. published patient-reported data on the late

effects of adjuvant radiation therapy in a population of 354

lumpectomy patients.12 Nearly 30 % reported fair or poor

cosmesis, 48 % reported changes in texture and color of the

irradiated skin, 35 % reported chronic pain, numbness, or

tingling, and 30 % reported loss of flexibility in the irra-

diated area. The impact and fear of radiation-induced

malignancies is also not trivial. Although they are rare

complications in the era of modern radiation therapy, the

morbidity and mortality outcomes of radiation-induced

malignancies are devastating.13

Another significant factor in the rise of mastectomy for

women with early-stage breast cancer is related to the

increased availability of reconstructive procedures. The

improvements in techniques, including advances such as

nipple-sparing approaches, make mastectomy a more

attractive option for many women. Wang et al. published

their outcomes on 633 women undergoing 981 nipple-

sparing mastectomies over an 8-year period.14 Postopera-

tive complications decreased over time with\5 % of

patients experiencing major flap or nipple-areolar loss in

the more mature period of the study. Over a 5-year period

of time, there were only 3 % of patients who suffered a

locoregional recurrence, and none of these was in the

preserved nipple-areolar complex.14 However, these pro-

cedures are not without their own inherent complications.

One of the main arguments in favor of BCT is the lower

surgical complications associated with it when compared

with mastectomy or bilateral mastectomy.15,16 In a study of

more than 20,000 women in the American College of

Surgeons’ National Surgical Quality Improvement Pro-

gram database, bilateral mastectomy was associated with

longer hospital stays (adjusted odds ratio [aOR], 1.98–2.09;

p\ .001) and a higher transfusion rate (aOR, 2.52–3.06,

p\ .001) than unilateral mastectomy. Surgical site infec-

tions, prosthesis failure, and medical complications

occurred at similar rates in the unilateral and bilateral

mastectomy groups.15 Delays to surgical and adjuvant

treatment are significantly longer for patients undergoing

bilateral mastectomy irrespective of reconstruction.16 Thus,

it is important to counsel patients on their individual risk

factors and the realistic expectations of cosmetic outcome

in their specific situation.

WOMEN WHO PREFER BREAST-CONSERVING

THERAPY

Women who want to make an informed, shared decision

because they highly value to ‘‘keep (the) breast’’ must

understand the data and steps necessary to have successful

BCT.17 For BCT to be successful, 2 conditions must be

met: It must be possible to (1) achieve negative surgical

margins while maintaining cosmesis of the breast and (2)

safely deliver radiation therapy. Failure to achieve tumor-

free surgical margins is associated with higher rates of

local recurrence.17,18 Some women have opted for mas-

tectomy simply because they only want 1 trip to the

operating room. However, the definition of a ‘‘negative’’

margin has been a source of controversy, and many women

have multiple trips to the operating room in an attempt to

deliver ‘‘negative’’ margins. In 2014, to help clarify the

margin width issue, The Society of Surgical Oncology and

American Society for Radiation Oncology jointly pub-

lished a meta-analysis of margin width and ipsilateral

breast tumor recurrence (IBTR).17,18 The authors demon-

strated that tumor on ink had a 2-fold increase in IBTR

compared with no tumors on ink. Furthermore, wider

margin widths did not alter IBTR rates. This meta-analysis

reinforced that no tumor on ink should be the goal for

breast preservation candidates. The anticipated impact of

the 2014 SSO-ASTRO consensus guidelines is a decrease

in re-excision rates, fewer trips to the operating room, and

therefore improved cosmesis.17,18 Thus, more women can

be successfully managed with BCT, if they so desire.

The second condition for BCT to be successful is adju-

vant radiation therapy must be completed. Failure to

complete adjuvant radiation therapy is also associated with

higher rates of local recurrence. This has been demonstrated

in prospective, randomized controlled trials as well as the

Early Breast Cancer Trialists Group meta-analysis.1–6,19–25
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Thus, women who embark on BCT must have access to and

be committed to adjuvant radiation therapy. Otherwise, they

are making an inferior oncologic choice.

The tumor size to native breast size ratio is a factor that

impacts the ability to achieve successful BCT with an

acceptable cosmetic result. The 2015 American Society of

Breast Surgeons Consensus conference to reduce reopera-

tion and improve cosmetic outcomes provided 10 tools.26

Two tools, specimen imaging/surgeon review and an

oncoplastic lumpectomy, both level 2A recommendations,

could lead to more successful partial mastectomies in

women who may have a borderline tumor/native breast

ratio. Specimen imaging and surgeon review allow the

operating breast surgeon to make intraoperative decisions

and not just depend on a radiologist. Oncoplastic tech-

niques allow larger amounts of breast tissue to be removed

during the oncologic procedure while still preserving a

high-quality cosmetic outcome.

Early-stage breast cancer patients must be presented the

data, especially the SSO-ASTRO Consensus Statement on

Margins and the ASBS Consensus Conference to reduce

reoperation and improve cosmetic outcomes. Once pre-

sented this data, in an unbiased manner, informed patients

can then make a decision that fits their desire to ‘‘keep (the)

breast.’’9.

SHARED DECISION-MAKING

The cornerstones of a shared decision-making process

are education of the patient and communication. Lee et al.

utilized a decision quality instrument to survey stage I–II

breast cancer survivors and measure patient knowledge,

concordance between goals and treatment, and involve-

ment in decisions.27 Of 444 patients, only 56 % knew that

survival is equivalent between BCT and mastectomy. The

majority (89 %) of patients had concordance with their

goals, but patients who preferred mastectomy had lower

concordance than those who preferred BCT (81 vs. 93 %,

p = .001). Further, only 49 % of patients reported that

their physician asked their preference for treatment. It is

clear that patients who are provided a decision aid or tool

have higher knowledge scores about their treatment

options, have less decisional conflict, and are more satisfied

with decision-making.28

The breast surgeon must also be aware of their own

personal views and biases to make certain that they are

providing the patient thorough knowledge about all of the

options. One potential source of decisional conflict for the

patient is the underlying bias of breast surgeons who tend

to prefer BCT to mastectomy. In 1 population-based study

of 1844 women, 41 % reported that they made the surgical

treatment decision, 37 % reported that it was a shared

decision with their surgeon, and 22 % reported that the

surgeon made the surgical treatment decision.29 Only 5 %

of patients whose surgeon made the treatment decision

underwent mastectomy, compared with 17 % when a

shared decision was made, and 27 % when the patient

made the treatment decision.29 These findings are impor-

tant because they contradict the notion that surgeons are

overtreating women with early-stage breast cancer despite

guidelines that favor BCT.30 One argument for the regional

variation in surgical treatment patterns is lack of involve-

ment of patients in the decision-making process.31 On the

other hand, the Katz et al. data highlight the possibility that

regional variation in treatment may be a result in variation

in patient preference for mastectomy rather than lack of

education and involvement of the patient in the decision

process.29 In fact, their data suggest that increasing patient

involvement increases the mastectomy rates rather than

decreasing them.

Given the complexity of the decision facing our patients,

how can we determine whether treatment choices are being

made that reflect their goals and values? Should we simply

set a threshold level for BCT versus mastectomy rates as a

quality measure and standard to which we must all adhere?

To answer these questions it is important to define the

quality measure and its intended purpose. Quality can be

measured as an outcome or a process. Although outcome

measures are preferred because they directly measure

improvement in care, they are often limited by low event

rates and the need for risk adjustment. The rate of BCT

versus mastectomy would be better categorized as a pro-

cess measure. Three criteria are used to evaluate a potential

process measure. To become a process measure there must

be: strong evidence that the care process improved out-

comes, documentation that the evidence-based care process

was provided, and implementation that has little or no

chance of inducing unintended adverse consequences.32 It

would be relatively simple to capture whether the evi-

dence-based care process was provided by simply

measuring the individual surgeon rates of BCT versus

mastectomy. However, the crude BCT versus mastectomy

rates do not take into account individual surgeon and

patient factors. Furthermore, the potential for unintended

consequences is significant and, frankly, frightening.

In evaluating the use of BCT versus mastectomy rates as

a quality measure, one can imagine several scenarios of

how such a measure would be used. The most concerning

of these is that it could become a public reporting tool

aimed to help patients and payors make healthcare choices.

However, an unintended consequence of this type of public

reporting could lead surgeons to decline to treat certain

patients who may tip their BCT/mastectomy balance

adversely. At this time, we cannot support the use of BCT

versus mastectomy rates as a quality measure because of

the lack of a clear association with improved outcome for
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individual patients. However, the use of internal measure-

ments of these rates can help inform a physician and

institution about their own practice patterns and biases.

For the individual patient faced with a new early-stage

breast cancer diagnosis, the decision between BCT and

mastectomy is difficult. We must educate patients about the

equivalent survival outcomes between BCT and mastec-

tomy and the side effects and complications of the surgical

and adjuvant therapies recommended. The patient needs to

be involved in the decision-making process and given the

time to reflect on those choices so that the treatment

selected reflects her personal values and goals. However, at

the end of the day, we need to support and respect her

decision. Measured maternalism/paternalism can aid the

interaction, but ultimately it has little place in the breast

surgeon’s office. Instead, the ultimate goal is to deliver an

unbiased view of the relevant data so that the patient can be

empowered to reach a high-quality, shared decision.
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