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ABSTRACT In 2009, 2 single-institution studies from the

United States reported increasing mastectomy rates during

the last decade. We have recently reported unilateral

mastectomy trends from a European database and demon-

strated a significant trend of decreasing mastectomy rates

from 38.1 % in 2005 to 13.1 % in 2010. A recent study

from the SEER registry in the United States confirmed a

previously reported decrease in mastectomy rates from

40.1 % in year 2000 to 35.6 % in 2005, but showed a

statistically significant increase in mastectomy rates up to

38.4 % in 2008. This report provides evidence that mas-

tectomy trends may be in opposite directions in different

geographical areas. The sharpest increase in mastectomy

rates across all ages in the recent SEER study occurs right

after year 2005, which interestingly corresponds with the

time of publication of the meta-analysis by the EBCTCG

that highlighted the importance of local control in breast

cancer. The coincident timing raises the question of whe-

ther this evidence may have indirectly triggered an increase

in mastectomy rates in the United States that would par-

tially explain the observed trend, and more importantly, of

whether an increase would be justified on this basis. Mul-

tiple factors influence the proportion between mastectomy

and breast conservation, so it may be unreasonable to think

of an optimal cutoff. There is not necessarily a right or

wrong direction for mastectomy trends, but aiming to

determine explanations for these differences may help

provide a clearer insight of the decision-making process

involved in the surgical management of breast cancer.

A recent report from Mahmood and colleagues on

national unilateral mastectomy rates for early-stage breast

cancer in the United States brings back to light a discussion

started in 2009 after the publication of 2 single-institution

studies reporting increasing mastectomy rates in the last

decade.1–3

The first study from the Mayo Clinic from a database of

5405 patients showed a significant decrease in mastectomy

rates from 45 % in 1997 to 31 % in 2003, followed by a

significant increase up to 45 % in 2005 and 43 % in 2006.2

The second single-institution study came from the

Moffitt Cancer Center from a database of 5865 cases and

showed a significant increase in mastectomy rates from

33 % during the period from 1999 to 2003 to 44 %

between 2004 and 2007.3

Habermann et al.4 undertook a similar analysis based on

the SEER registry with more than 230,000 cases with the

aim to explore the national trend in the United States and

showed that the proportion of women treated with mas-

tectomy had a significant decrease from 41 % in year 2000

to 37 % in 2006. Interestingly, they pointed out a slight

increase of 0.6 % in mastectomy rates from 2005 to 2006

that was not statistically significant, and multivariate

analysis showed that patients diagnosed in year 2006 were

slightly more likely to undergo mastectomy than those

diagnosed in 2005. Consequently, they acknowledged they

could not exclude the possibility that findings from single-

institution studies were reflecting a national trend in

advance.

We have recently reported unilateral mastectomy

trends from the eusomaDB, a central data warehouse of
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prospectively collected information from European Breast

Units that have provided data according to the European

Society of Breast Cancer Specialists (EUSOMA [originally

European Society of Mastology]) requirements.5,6 Our

study included 15,369 cases with stage 0–II breast cancer

excluding pT3 lesions and demonstrated a significant trend

of decreasing mastectomy rates from 38.1 % in 2005 to

13.1 % in 2010. Our curve also suggested that mastectomy

rates in the analyzed population were lower than those

reported from studies in the United States.7

The updated report from Mahmood and colleagues on

SEER data allows us to observe the continuation of the

curve of Habermann’s study until 2008. 1,4 The more recent

study included 256,081 women with T1–2 cases, whereas

the previous one included cases with up to stage III disease

(2 % of invasive tumors had T3 lesions), but was mostly

represented by early-stage cases as well (95 % stages 0–II).

The updated curve confirms the decrease in mastectomy

rates from 40.1 % in year 2000 to 35.6 % in 2005 and then

it interestingly shows a sustained and statistically signifi-

cant increase in mastectomy rates up to 38.4 % in 2008.

Additionally, multivariate analysis confirmed that women

diagnosed in 2008 were more likely to undergo mastec-

tomy than women diagnosed in 2005.1

Likewise, other recent report presented at the 2012

ASCO meeting analyzed mastectomy rates in cases with

stage 0–II breast cancer at the MD Anderson Cancer Center

(cohort of 8915 cases) and on the SEER registry (cohort of

359,572 cases). This report showed a significant decrease

in mastectomies from 44.5 % to 37.8 % between 2000 and

2005 in the single-institution cohort and from 42.8 % to

36.6 % in the SEER cohort, followed by a significant

increase in both curves with mastectomy performed in

48.6 % of cases in the single-institution cohort and in

40.1 % in the SEER cohort by 2008.8

Conversely, another recent study from the SEER regis-

try shows a decline in the use of mastectomy in favor of

breast conservation. The study included 194, 860 patients

with stage I disease diagnosed between 1998 and 2007.

From these cases, 77,061 (40 %) underwent mastectomy

and 117,799 (60 %) had a conservative procedure. Their

multivariate analysis showed that patients diagnosed in the

later years of the study were less likely to be treated with

mastectomy (odds ratio [OR] 0.93, 95 % CI 0.93–0.94,

p \ .001). The rate of mastectomy continuously declined

every 5-year interval, from 60 % in 1988–1992, to 41 % in

1993–1997, 33 % in 1998–2002, and 32 % in 2003–2007

(p \ .001). Nevertheless, the study included only 2 years

(up to 2007) of the recent 3-year period reflecting increased

mastectomy rates in Mahmood’s report and year of diag-

nosis was grouped into 5-year intervals, failing to reflect

yearly variations in mastectomy rates after 2005. Year

clustering and patient population (stage I disease only)

render its mastectomy rate curve unsuitable for comparison

with those of previous reports.9

Given the differences in design, selection criteria, year

of surgery, and availability of information from large

databases, direct comparison of these studies may be

inaccurate. However, these recent reports provide evidence

that mastectomy trends may be in opposite directions in

different geographical areas.

The majority of cases in our study derived from German

Breast Units, so a wide representation of Europe is ques-

tionable. It would certainly be interesting to analyze these

trends on a more widely represented European population,

but data selection was conditioned by availability of uni-

form recent data for at least 5 consecutive years. It could

also be argued that our curve depicts breast units that have

undergone a process of certification to ensure a high level

of quality care that may not represent the average European

breast unit more suitable for comparison with the SEER

registry curves. Still, it is in fact this process of certification

that ensures the quality of data provided in our study.

Clinicopathologic characteristics such as young or older

age, increase in tumor size, ductal carcinoma in situ, and

lobular histology have been associated with increased

probability of mastectomy across several studies (including

ours). However, many other factors may impact the final

surgical outcome in breast cancer such as use of preoper-

ative breast MRI, patient awareness and concern about

family history and hereditary breast cancer, increased

patient education regarding reconstruction options, and the

decision to undergo contralateral prophylactic mastectomy.

Lack of information about these factors in the eusomaDB

precluded an analysis in our original report.

From the population selected for our trend analysis, only

16 % of mastectomy cases underwent immediate recon-

struction and information about delayed reconstruction is

not included in the database. It is not clear if immediate

reconstruction is routinely offered in these centers or what

factors influence these decisions. Recent data suggest that

women are 4 times more likely to choose mastectomy

rather than breast conservation when presented with

options for breast reconstruction.10 This could be espe-

cially true in borderline candidates for breast conservation

where availability of reconstruction may influence a shift

toward mastectomy. In spite of that, recent studies about

mastectomy rates do not include detailed information about

postmastectomy reconstruction, hindering reliable obser-

vations on this issue.

It would be helpful to determine if there are differences

among countries or centers on the extent of patient

involvement for surgical decisions and the number and

quality of available sources of information for patients such

as printed materials provided by clinicians and online con-

tent presented in their own language. Yet, although these
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factors may be preoperative determinants of the type of

surgery, they are not routinely documented prospectively.

Increase in mastectomy rates in patients younger than

40 years starts as early as 2003–2004 in Mahmood’s report.1

However, it is worth pointing out that the sharpest increase

across all ages occurs right after year 2005, which inter-

estingly corresponds with the time of publication of the

meta-analysis by the Early Breast Cancer Trialists’ Col-

laborative Group (EBCTCG) that ended the long-term

debate on the importance of local control by showing that its

improvement at 5 years resulted in a statistically significant

improvement of both breast-cancer survival and overall

survival at 15 years.11 The coincident timing raises the

question of whether this evidence may have indirectly

triggered an increase in mastectomy rates in the United

States that would partially explain the observed trend, and

more importantly, of whether an increase would be justified

on this basis. If this conjecture is plausible, an essential

question would then be why this evidence did not have the

same impact on mastectomy rates of the eusomaDB? Our

initial study suggested that, regardless of trend direction,

mastectomy rates in the United States studies were higher

compared with those observed in our database even in the

lowest ranges reported. A sound explanation may be simply

that the somehow lower threshold for mastectomy in U.S.

centers was perhaps more susceptible to the information

presented by the EBCTCG study and that the eusomaDB

curve could be showing a less steep decrease in trend.

Anyhow, this statement would remain hypothetical, as no

study provides information to assess this appreciation.

The rates of local recurrence after breast-conserving

surgery for early-stage cases originally reported in some

seminal studies have decreased considerably. The 20-year

recurrence rate in the ipsilateral breast in the NSABP B-06

trial started in 1976 was 14.3 %, whereas in the NSABP

trials conducted in the 1990s, the latest reported 10-year

local recurrence rates ranged from 3.5 to 6.5 %.12,13

Absolute reductions in the rate of local recurrence would

further decrease the likelihood of offering a survival benefit

with more aggressive surgical procedures to current can-

didates for breast conservation.

An additional aspect that may impact the choice of

surgical therapy accounting for differences in mastectomy

rates across geography may be unique economic factors of

each health system influencing availability of reconstruc-

tion or radiotherapy. Further studies would be needed to

determine these differences.

The difficulty in determining what should be considered

an adequate mastectomy rate lies on the multifactorial

nature of an assessment process that includes not only

important staging and clinicopathologic features but also

aspects as personal preferences. Therefore, it may be

unreasonable to think of an optimal fixed cutoff. The best

proportion between mastectomy and breast conservation in

clinical practice is ultimately defined by exercising a

shared decision between the patient and the surgeon after

having a thorough informed discussion. There is not nec-

essarily a right or wrong direction for mastectomy trends,

but aiming to determine explanations for these differences

may help provide a clearer insight of the decision-making

process involved in the surgical management of breast

cancer.
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