
United States Trends in the Surgical Treatment
of Primary Breast Cancer

Todd M. Tuttle • Natasha M. Rueth •

Andrea Abbott • Beth A. Virnig

Published online: 18 February 2012

� Société Internationale de Chirurgie 2012

Introduction

Before the publication of National Surgical Adjuvant

Breast Project Trial (NSABP) B-06, most breast cancer

patients in the United States were treated with mastectomy

[1, 2]. After the publication of NSABP-B06 in 1985, the

rates of breast-conserving surgery (BCS) increased, but

only slightly. After the 1990 National Institutes of Health

Consensus Statement concluded that BCS plus radiation

therapy (RT) was ‘‘preferred’’ for early-stage breast cancer,

BCS rates markedly increased throughout the 1990s and

early 2000s [2, 3]. However, during the past decade, sev-

eral trends in the local treatment of breast cancer have been

observed that are counter-intuitive to the findings from

prospective randomized trials.

The objective of this review is to evaluate recent pat-

terns in the local treatment of breast cancer in the United

States. This review will concentrate on three specific

trends: (1) mastectomy/BCS rates; (2) contralateral pro-

phylactic mastectomy (CPM) rates; and (3) use of RT after

BCS. We will also discuss potential consequences of these

trends and strategies to ensure appropriate local treatment

for most breast cancer patients.

Mastectomy/BCS rates

After the NIH Consensus Statement was released in 1990,

the rates of BCS markedly increased in the United States

throughout the 1990s and into the 2000s [2, 3]. However, in

2009, two single-institutional studies reported that mas-

tectomy rates had markedly increased with a corresponding

decrease in BCS rates [4, 5]. In a study of 5,865 patients

treated at the Moffitt Cancer Center, McGuire et al.

reported that the mastectomy rates increased from 35% in

2004 to 60% in 2007; young age (\40 years), larger tumor

size, and lymphovascular invasion were independent pre-

dictors of mastectomy [4]. In another study of 5,405

patients treated at the Mayo Clinic, Katipamula et al. [5]

reported that mastectomy rates increased from 31% in 2003

to 43% in 2006; young age (\50), TNM stage, lobular

histology, breast density, concurrent or prior contralateral

breast cancer, laterality, family history, and use of mag-

netic resonance imaging (MRI) were independent predic-

tors of mastectomy. These studies received considerable

attention in the lay press and led to the publication of

several prominent editorials [6, 7].

Habermann et al. [8] recently evaluated mastectomy/

BCS trends in the United States using the Surveillance

Epidemiology and End Results (SEER) database to deter-

mine if the findings from single-institutional studies

reflected national trends. A total of 233,754 patients with

ductal carcinoma in situ or stage I–III breast cancer were

identified in the SEER database from 2000 to 2006. The

proportion of women treated with mastectomy significantly

decreased from 41% in 2000 to 37% in 2006. Mastectomy

rates decreased over time for patients with all tumor sizes,

grades, and stages. In this study, patient age B40 years,

stage I or II breast cancer, low-grade tumors, estrogen-

receptor positive tumors, negative lymph nodes, nonlobular
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histology were associated with lower mastectomy rates.

Significant geographic variation in mastectomy rates was

observed (Louisiana, 51%; Connecticut, 27%). Interest-

ingly, the mastectomy rates slightly increased from 2005 to

2006, perhaps indicating future trends in the United States.

Several factors have also been associated with mastec-

tomy rates. Nattinger et al. [9] reported that the middle

Atlantic and New England regions had the lowest mas-

tectomy rates, while the south central regions had the

highest rates. Al-Refaie et al. [10] reported that widow

status was a significant predictor of mastectomy treatment.

Using a population-based data set, Hershman et al. [11]

reported that patients who underwent BCS were more

likely to have a female surgeon. Low patient socioeco-

nomic status has also been associated with low use of BCS

[12].

Variations in referral patterns and patient selection are

potential explanations for the reported differences between

single institutional and population-based studies. Patients

may select larger institutions to undergo more aggressive

surgery (mastectomy). Likewise, physicians may be more

likely to refer patients with a strong family history of breast

cancer or a documented BRCA gene mutation to a large

institution for unilateral or bilateral mastectomy. In addi-

tion, patients may seek large institutions to receive breast

reconstructive surgery. As significant geographic variations

in mastectomy rates have been observed in the United

States, the results from a large single-institutional study

may simply reflect practice patterns of a particular geo-

graphic region. Because race and ethnicity are associated

with surgical treatment of breast cancer [13], patient

demographic characteristics at a particular institution may

affect reported mastectomy rates. Nevertheless, we cannot

exclude the possibility that national trends trail the findings

reported from single institutional studies, and that mas-

tectomy rates in the United States may increase in the

future.

Contralateral prophylactic mastectomy (CPM) rates

While the use of BCS has increased or remained stable

during the past decade, the CPM rates among patients with

unilateral breast cancer have markedly increased. In an

analysis of the SEER database, the CPM rate among all

surgically treated patients with invasive breast cancer

increased 150% from 1998 to 2003 in the United States

[14]. These trends were observed for all cancer stages and

continued to increase at the end of the study period, with no

plateau. Similar findings were observed among patients

with ductal carcinoma in situ [15]. Other studies using

different databases confirmed these findings. In a study

using the New York State Cancer Registry, McLaughlin

et al. reported that CPM use more than doubled from 1995

to 2005 [16]. Single-institutional studies have also dem-

onstrated marked increases in CPM rates [17, 18]. Young

patient age, lobular histology, white race, higher education,

and BRCA mutation, as well as family history of breast

cancer, have been associated with higher CPM rates [14–20].

So, CPM rates have markedly increased during the past

decade, while BCS rates have remained stable or slightly

increased. Conversely, the rates of unilateral mastectomy

have significantly decreased in the United States [14].

The CPM rates outside the United States have not been

well documented. In an international registry of women

with unilateral breast cancer and BRCA mutation, Metcalfe

et al. reported that 49% of women with breast cancer in the

United States underwent CPM [19]. In contrast, the CPM

rates from Europe and Israel were only about 5%. Pre-

sumably, the CPM rates for patients without the BRCA

mutation are much lower among patients treated outside

the United States.

This trend toward more aggressive surgery is curious

and counterintuitive in the modern era of minimally inva-

sive surgery. Many factors probably contribute to increased

CPM use. Public awareness of genetic breast cancer and

increased BRCA testing may partially explain these

observations. Improvements in mastectomy (including

skin-sparing and nipple-sparing mastectomy) and recon-

struction techniques, as well as improved access to breast

reconstruction, probably contribute to increased CPM rates.

A recent prospective survey study from Abbott et al. found

that breast cancer patients substantially overestimate their

risk of developing contralateral breast cancer [21]. Other

studies have demonstrated that healthy women substan-

tially overestimate their risk of breast cancer events [22,

23], and patients with early breast cancer substantially

overestimate their risk of breast cancer recurrence [24, 25].

Since young patient age is consistently associated with

higher CPM rates, generational differences in the value of

breast-conserving treatment (including radiation) may

partially explain these trends. Finally, some investigators

have suggested that the use of breast MRI is associated

with increased CPM rates [17]. However, in the SEER

study, the sharp increase in CPM use preceded the wide-

spread utilization of breast MRI in the United States [14].

Determining the precise rationale for choosing a particular

breast cancer treatment is probably not possible from ret-

rospective or database studies.

Most patients report being satisfied with their decision to

undergo CPM [26–29]. In a study of 572 women, Frost and

colleagues reported that, at a mean follow-up of 14.5 years

after surgery, 70% were satisfied with their decision to

undergo CPM [26]. The greatest reported benefit contrib-

uting to patient satisfaction is a reduction in breast cancer

related concerns [28, 29]. Some patients, however, may
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overestimate the cancer risk-reducing effectiveness of

CPM. In a review of open-ended comments from women

who underwent CPM, Altschuler et al. [29] recorded

comments such as ‘‘I do not worry about recurrence,’’ and I

am ‘‘free of worries about breast cancer’’. Such comments

suggest a lack of understanding of the benefits of CPM.

Although a retrospective cancer registry study found that

CPM was associated with lower breast cancer mortality,

patients who underwent CPM had a lower risk of death

from other causes, suggesting selection bias [30]. In fact,

CPM probably does not improve breast cancer mortality

among patients without BRCA mutations. To date, no

prospective study has examined the factors that influence

women to choose CPM; future studies should focus on the

decision-making processes that lead to the choice of irre-

versible risk-reducing surgery.

Use of radiation therapy after BCS

Several randomized trials have demonstrated that local

recurrence rates are significantly higher if radiation therapy

(RT) is omitted after BCS [1, 31–33]. In the overview

analysis, the Early Breast Cancer Trialists’ Collaborative

Group (EBCTCG) estimated that the absolute 5-year local

recurrence rate was 7% after BCS plus RT as compared

with 26% after BCS without RT [33]. Although individual

randomized trials have not demonstrated a survival dif-

ference between BCS alone and BCS plus RT, the EB-

CTCG analysis demonstrated a significantly increased risk

of breast cancer death for patients who did not receive RT

(BCS plus RT, 30.5%; BCS alone, 35.9%).

Despite the effectiveness of RT after BCS, an increasing

number of patients are not receiving RT. In a study using

the SEER database, Freedman et al. [34] determined

treatment trends of patients with stage I and II breast cancer

diagnosed from 1988 to 2004. Definitive local treatment

was defined as either mastectomy or BCS plus RT. The

authors found that the rates of definitive local therapy

significantly decreased during the study period (1988,

95.2%; 2004, 79.2%; p \ 0.01). Among women who

underwent BCS, rates of RT significantly decreased over

time (1988, 79.4%; 2004, 66.4%; p \ 0.0001). Omission of

RT was unexpectedly associated with unfavorable prog-

nostic features including Black and Hispanic race (versus

white), estrogen receptor-negative tumors, and young

patients. Because of concerns about potential under

ascertainment of RT in cancer registry data [35], Malin

et al. conducted an additional analysis using Medicare

claims data and found excellent agreement between the two

sources of data. In another recent study using the American

College of Surgeons National Cancer Data Base, Daroui

et al. [36] reported the only 66.6 and 63.0% of patients with

stage I and II breast cancer, respectively, received RT after

BCS from 2000 to 2006. Although randomized trials have

suggested that RT may be safely avoided in selected

patients 70 years or older [37], recent trends suggest that

RT is increasingly omitted in younger patients [38].

The reasons for omission of RT after BCS are not

entirely clear. The daily requirement of RT for 6 weeks

probably contributes to the observed trends. Transportation

may be difficult for some patients, particularly elderly or

employed women. Patients who live far distances from RT

centers are less likely to receive RT after BCS [39].

Because of the complex multidisciplinary nature of breast

cancer treatment, patient handoffs between surgeons,

medical oncologists, and radiation oncologists may not

occur smoothly. Finally, many patients may simply over-

estimate the frequency and severity of radiation therapy

side effects and decline to have it on that basis.

Accelerated partial breast irradiation (APBI) is

increasing used as an alternative to whole breast radiation

after BCS. In a recent analysis of the SEER registry,

Abbott et al. evaluated the use of APBI after BCS among

patients with ductal carcinoma in situ or early invasive

breast cancer [40]. The APBI rates increased by 1,600%

from 2000 through 2007 in the United States. These trends

were observed for all age groups, but especially among

older patients. Independent predictors of APBI use inclu-

ded recent year of diagnosis, white race, older age, and

early breast cancer stage. In 2007, about 7% of patients in

the United States were treated with APBI after BCS. In

fact, one manufacturer claims on its website that over

50,000 patients have now been treated with their balloon-

catheter device [41]. Clearly, most patients undergoing

APBI are not being enrolled in prospective trials.

Consequences

One potential consequence of these trends is that many

patients are overtreated with CPM. Although CPM is an

effective risk-reducing strategy for some patients, the 10-year

cumulative risk of contralateral breast cancer is only about

5–6% among patients without an identified BRCA mutation

[42]. Recent studies suggest that the risk is significantly less

today with increased used of endocrine therapies [43].

Bilateral mastectomy (including CPM) with reconstruction

frequently requires 5–6 h of surgery, use of multiple drain-

age tubes, prolonged hospital stay, and long recovery. As

result, patients may develop complications that may require

additional treatments that may delay recommended adjuvant

therapies. Additionally, CPM is not associated with an

improved breast cancer survival rate [44].

Another potential consequence of these trends is that

many patients may be undertreated by the omission of RT
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after BCS. As a result, increased local recurrence rates may

be observed in the future. Ultimately, more women may

require mastectomy or systemic therapy to treat breast

cancer local recurrences. Breast cancer mortality rates may

also increase in the future with the omission of RT. In

addition, the widespread adoption of APBI has preceded

the results of the NSAPB B39/Radiation Therapy Oncol-

ogy Group (RTOG) 0413 randomized trial. If APBI is

associated with higher local recurrences or long-term

complications, then a large number of patients may be

harmed.

Strategies

Perhaps the simplest strategy to reverse these potentially

harmful trends is to provide patients with accurate and

easily understood information. For example, patients with

unilateral breast cancer who are considering bilateral

mastectomy (CPM) should understand the risk of systemic

metastases from the known cancer, the cumulative inci-

dence of contralateral breast cancer, the potential risks and

benefits of CPM, and alternative strategies to CPM. Deci-

sion aids have been developed to educate patients about the

outcomes of various oncologic treatments [45]. The web-

based program IBTR! provides quantitative estimates of

the risk of local recurrence with and without the use of

radiation therapy after BCS [46].

Strategies have been initiated to reduce the likelihood of

fumbled handoffs between different breast cancer specialists.

For example, Bickell et al. [47] described a prospective

tracking system to ensure multidisciplinary care for breast

cancer patients in New York City. In this program, the

tracking system alerted the surgeon and oncologist if an

oncology appointment was missed after surgical treatment. In

addition, patient navigators assist women through the com-

plex maze of modern multidisciplinary breast cancer care,

particularly among nonaffiliated physicians and practices.

Alternative strategies to deliver radiation therapy may

ensure adequate local treatment after BCS. Hypofraction-

ated radiation therapy delivered over 3 weeks, as compared

with 6 weeks, represents an attractive alternative method

for radiation therapy after BCS. Whelan et al. reported the

results of a clinical trial in which women with node neg-

ative breast cancer were randomized to traditional radiation

therapy (50 Gy in 25 fractions over 35 days) or hypofrac-

tioned radiation (42.5 Gy in 16 fractions over 22 days)

after BCS; local recurrence rates at 10 years were not

significantly different between the two groups [48].

Moreover, if the NSABP/RTOG trial demonstrates equiv-

alency between APBI and standard whole breast irradia-

tion, then more patients may receive RT after BCS.
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