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Nationwide Trends in Mastectomy
for Early-Stage Breast Cancer
Kristy L. Kummerow, MD; Liping Du, PhD; David F. Penson, MD, MPH; Yu Shyr, PhD; Mary A. Hooks, MD, MBA

IMPORTANCE Accredited breast centers in the United States are measured on performance of
breast conservation surgery (BCS) in the majority of women with early-stage breast cancer.
Prior research in regional and limited national cohorts suggests a recent shift toward
increasing performance of mastectomy in patients eligible for BCS.

OBJECTIVE To examine whether mastectomy rates in patients eligible for BCS are increasing
over time nationwide, and are associated with coincident increases in breast reconstruction
and bilateral mastectomy for unilateral disease.

DESIGN, SETTING, AND PARTICIPANTS We performed a retrospective cohort study of temporal
trends in performance of mastectomy for early-stage breast cancer using multivariable
logistic regression modeling to adjust for pertinent covariates and interactions. We studied
more than 1.2 million adult women treated at centers accredited by the American Cancer
Society and the American College of Surgeons Commission on Cancer from January 1, 1998,
to December 31, 2011, using the National Cancer Data Base.

EXPOSURES Year of breast cancer diagnosis.

MAIN OUTCOMES AND MEASURES Proportion of women with early-stage breast cancer who
underwent mastectomy. Secondary outcome measures include temporal trends in breast
reconstruction and bilateral mastectomy for unilateral disease.

RESULTS A total of 35.5% of the study cohort underwent mastectomy. The adjusted odds of
mastectomy in BCS-eligible women increased 34% during the most recent 8 years of the
cohort, with an odds ratio of 1.34 (95% CI, 1.31-1.38) in 2011 relative to 2003. Rates of increase
were greatest in women with clinically node-negative disease (odds ratio, 1.38; 95% CI,
1.34-1.41) and in situ disease (odds ratio, 2.05; 95% CI, 1.95-2.15). In women undergoing
mastectomy, rates of breast reconstruction increased from 11.6% in 1998 to 36.4% in 2011
(P < .001 for trend). Rates of bilateral mastectomy for unilateral disease increased from 1.9%
in 1998 to 11.2% in 2011 (P < .001).

CONCLUSIONS AND RELEVANCE In the past decade, there have been marked trends toward
higher proportions of BCS-eligible patients undergoing mastectomy, breast reconstruction,
and bilateral mastectomy. The greatest increases are seen in women with node-negative and
in situ disease. Mastectomy rates do not yet exceed current American Cancer
Society/American College of Surgeons Commission on Cancer accreditation benchmarks.
Further research is needed to understand factors associated with these trends and their
implications for performance measurement in American Cancer Society/American College of
Surgeons Commission on Cancer centers.
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T he introduction of breast conservation as an alternative
to mastectomy is attributed to clinical trials published in
the 1980s.1,2 After several subsequent studies confirmed

equivalent outcomes for early-stage breast cancer, breast con-
servation surgery (BCS) was endorsed by a National Institutes
of Health Consensus Conference in 1990 and has become a stan-
dard of excellence in breast cancer care.3,4 For the decade after
the National Institutes of Health Consensus Statement, the use
of breast conservation for management of early-stage breast can-
cer increased steadily. However, there is evidence that this trend
is reversing. Facility-level and regional studies have found a de-
cline in breast conservation rates beginning in the early 2000s.5-9

Nationwide analyses of data from the Surveillance, Epidemiol-
ogy, and End Results (SEER) program, which samples about
28% of the US population, demonstrated decreasing rates of mas-
tectomy for early-stage breast cancer from the 1980s through
the mid-2000s but subsequent increasing rates from 2005 to
2008.10,11 Reasons for this apparent shift in surgical management
remain unclear.

The National Cancer Data Base (NCDB) is a nationwide on-
cology outcomes database created jointly by the American Can-
cer Society and American College of Surgeons Commission on
Cancer (ACS/CoC) in 1989 that captures clinical and out-
comes data for patients who receive care at an ACS/CoC-
approved center. It includes approximately 70% of newly di-
agnosed cancer cases in the United States.12 We sought to
evaluate nationwide trends in mastectomy rates for early-
stage breast cancer using this near-comprehensive nation-
wide data set. Furthermore, we aimed to quantify the contri-
butions of breast reconstructive surgery and contralateral
prophylactic mastectomy to these changing trends.

Methods
The study was deemed exempt by the Vanderbilt University In-
stitutional Review Board given our use of a deidentified data set.
We analyzed temporal trends in mastectomy for early-stage
breast cancer among patients treated at ACS/CoC-accredited cen-
ters from January 1, 1998, to December 31, 2011, using data from
the NCDB. The cohort included adult women of all ages with
newly diagnosed unilateral primary breast cancer for whom
TNM clinical stage information was available. We excluded pa-
tients who were diagnosed but not treated at the reporting cen-
ter and those with metastatic breast cancer. Cases were in-
cluded if tumors were 5 cm or less in largest dimension with 9
or fewer involved axillary lymph nodes or isolated involve-
ment of internal mammary nodes based on clinical staging (T0-2,
N0-2, and M0). The analysis included only women who under-
went surgical resection of the primary tumor.

Breast conservation surgery and mastectomy were cat-
egorized based on Surgery of the Primary Site codes (eTable
in the Supplement). Cases treated by lumpectomy, segmen-
tal mastectomy, or re-excision of the biopsy site were consid-
ered to have undergone BCS. The non–breast conservation
(mastectomy) category consisted of cases treated by subcuta-
neous mastectomy, total (simple) mastectomy, modified radi-
cal mastectomy, or radical mastectomy. Mastectomy with re-

construction and bilateral mastectomy with or without
reconstruction were also included in this category. All recon-
structive methods (tissue, implant, and combined) were in-
cluded in the reconstruction subanalysis. Separate categori-
zation schemes were defined for tumor size (in centimeters),
invasive vs in situ disease, clinically positive nodes, and hor-
mone receptor positivity based on site-specific codes. Report-
ing facility locations were categorized into 4 regions—
Northeast, South, Midwest, and West—based on US Census
regions. Patient urban-rural locations of residence were cat-
egorized based on the National Center for Health Statistics Ur-
ban-Rural Classification Scheme for counties. Regional edu-
cational levels, based on the proportion of people in a patient’s
zip code of residence who completed high school, were de-
termined using US Census data. Patient comorbid conditions
were classified by Charlson-Deyo comorbidity scores, which
were available starting in 2003 and ranged from 0 to 2, with
higher scores truncated at 2.

We calculated annual rates of mastectomy in this cohort of
women with early-stage breast cancer. We used the Pearson χ2

test for the trends of mastectomy rate and related secondary out-
comes, including temporal trends in mastectomy with recon-
struction and bilateral mastectomy. We created a multivari-
able logistic regression model to adjust for relevant clinical and
demographic factors as well as interactions. Covariates in-
cluded in the multivariable model were determined a priori
based on their potential to confound or modify the association
between year of diagnosis and mastectomy rates, and in-
cluded age, race, Hispanic ethnicity, payer status, urban vs ru-
ral residence, Charlson-Deyo comorbidity score, treating facil-
ity type, treating facility geographic region, educational level,
invasive vs in situ disease, tumor size, nodal status, and estro-
gen receptor status. Progesterone receptor status was not in-
cluded due to colinearity with estrogen receptor status. Partici-
pant age was modeled using a restricted cubic spline due to its
nonlinear relationship with likelihood of mastectomy. In addi-
tion, the model included interaction terms for the associations
of age with tumor size, clinically positive lymph node disease,
Charlson-Deyo score, and facility regions based on statistical evi-
dence of effect modification and theoretical plausibility. The fi-
nal model included cases only from 2003 to 2011 because Charl-
son-Deyo comorbidity scores were not available before 2003.
We also created stratified models by tumor size and clinical nodal
status to better explicate temporal trends in mastectomy based
on disease-specific factors.

Weconductedsensitivityanalysestoevaluatetherobustness
of the results. We performed multivariable logistic regression
modeling of the entire range of years (1998-2011) but excluding
Charlson-Deyo scores. We also redefined the cohort based on
pathologic (postresection) rather than clinical stage, repeated the
analyses of trends, and created a separate multivariable logistic
regression model of mastectomy with this cohort.

Results
The NCDB breast data set contains information on more than
2.7 million primary breast cancer cases. Of those, we ex-
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cluded cases involving males, those who were not treated at
the reporting facility, and those for whom clinical staging was
not available. Of the remaining more than 1.4 million cases,
89.3% had early-stage breast cancer. An additional 2.8% of pa-
tients were excluded because they did not undergo surgical re-
section or their surgical status was unknown, yielding a co-
hort of 1 216 820 women with early-stage breast cancer who
underwent resection of the primary tumor during the study
period.

A total of 64.5% of patients underwent BCS while 35.5%
underwent mastectomy. Those who underwent BCS differed
from those who underwent mastectomy by demographic and
tumor characteristics (Table 1). The mean age was slightly
younger (59.6 vs 61.6 years) and there were fewer racial and
ethnic minorities in the mastectomy group. Among patients
treated with mastectomy, 45.0% underwent total mastec-
tomy, 34.7% underwent modified radical mastectomy, 19.5%
were treated with bilateral mastectomy, and 0.8% under-
went radical mastectomy. On univariable analysis, mastec-
tomy was more likely in women with more comorbid condi-
tions, those with no insurance or with managed care or
Medicare, women who received treatment in the South, those
who lived in areas with a lower educational level, and those
with tumors that were invasive (vs in situ), larger, less differ-
entiated, or associated with clinically positive nodes.

Year of diagnosis was significantly associated with likeli-
hood of mastectomy. The proportion of BCS-eligible women
who underwent mastectomy increased from 34.3% in 1998 to
37.8% in 2011 (P < .001 for trend) (Figure 1). In the general mul-
tivariable model for the most recent 8 years, the odds of mas-
tectomy increased 34% by 2011 relative to 2003 (odds ratio, 1.34;
95% CI, 1.31-1.38), with the most notable rise in mastectomy
rates occurring after 2006 (Table 2 and Table 3). Age and tu-
mor size were the most influential covariates in the multivari-
able model. Younger women were more likely to undergo mas-
tectomy irrespective of tumor size, while in older women
mastectomy was strongly associated with tumor size greater
than 2 cm (Figure 2).

Temporal trends in performance of mastectomy were re-
produced in a parallel analysis using pathologic rather than
clinical staging, as well as analyses using the full range of study
years (1998-2011) but excluding Charlson-Deyo scores, and
those restricted to smaller tumors and node-negative dis-
ease. The restricted models demonstrated steeper increases
in mastectomy rates during the study period for women with
node-negative disease, smaller tumors, and noninvasive le-
sions (Tables 2 and 3). Specifically, women with clinically nega-
tive nodes had 38% greater odds of mastectomy in 2011 com-
pared with 2003 (odds ratio, 1.38; 95% CI, 1.34-1.41) (Table 3),
and women with in situ tumors had 200% greater odds of mas-
tectomy in 2011 relative to 2003 (odds ratio, 2.05; 95% CI, 1.95-
2.15) (Table 2).

Temporal trends were similar for the secondary out-
comes in the mastectomy group. There were notable in-
creases in the proportion of women who underwent breast
reconstruction and bilateral mastectomy starting in the mid-
2000s, with a continued increasing trend over time (Figure 3).
Specifically, breast reconstruction in women undergoing mas-

tectomy increased from 11.6% in 1998 to 36.4% in 2011. Bilat-
eral mastectomy for unilateral disease also increased signifi-
cantly, from 1.9% of all BCS-eligible women in 1998 to 11.2%
in 2011. Among women undergoing any type of mastectomy
for unilateral disease, bilateral mastectomy increased from
5.4% in 1998 to 29.7% in 2011. Reconstruction was performed
in 57.2% of women who underwent bilateral mastectomy in
2011 compared with 36.9% in 1998. Increasing rates of mas-
tectomy are largely attributable to performance of bilateral mas-
tectomy and unilateral mastectomy with reconstruction, while
rates of unilateral mastectomy without reconstruction de-
creased during the study period (Figure 3).

Discussion
Our analysis of surgical management of early-stage breast can-
cer using the NCDB demonstrates increasing mastectomy rates
in patients eligible for BCS with coincident increases in breast
reconstruction and bilateral mastectomy. The cohort in-
cludes 70% of the nation’s early-stage breast cancer cases over
14 years through 2011, which is the most recent year for which
NCDB data are available. We found that the proportion of
women with early-stage breast cancer (T0-2, N0-2, M0) who
underwent mastectomy increased from 34.3% in 1998 to 37.8%
in 2011. The observed temporal trends were upheld in our mul-
tivariable logistic regression model. Steeper increases were seen
in women with node-negative and noninvasive disease.

These findings are generally consistent with trends noted
in other state, regional, and national studies.6,8,9 A prior co-
hort of patients with T0-2, N0-3 lesions in SEER had higher
baseline mastectomy rates with a similar downward trend from
40% in 2000 to 36% in 2005-2006, but a subsequent increase
to 38% in 2008.10 Higher rates in the SEER analysis may be ex-
plained by the smaller sample of cases in the registry, which
includes about 28% of the nation’s cancer cases, as well as the
inclusion of patients with N3 disease. Another SEER study lim-
ited to patients with stage I breast cancer found a stable rate
of 32% to 33% from 1988 to 2007 but data are not available af-
ter that point.11 Our study found that the most significant in-
creases in rates occurred between 2006 and 2007, so subse-
quent analyses of SEER data may find similar increases in
mastectomy rates after that point.

The observed increase in mastectomy rates is largely
attributable to a rise in bilateral mastectomy for unilateral,
early-stage disease, from 5.4% of mastectomies in 1998 to
29.7% in 2011, with a concurrent increase in reconstructive
procedures in this group from 36.9% to 57.2% during
the same time period. These most recent rates are higher
than those previously documented in the SEER population
and regional centers. This phenomenon is not well
understood.6,13 Qualitative studies point to physican recom-
mendation, patient concern about recurrence, increased use
of breast magnetic resonance imaging, and desire for sym-
metry as the primary reasons women undergo bilateral
mastectomy.14,15 Patients without an identified high-risk
genetic mutation have been found to overestimate their risk
of contralateral breast cancer.16
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Table 1. Patient and Tumor Characteristics for Early Breast Cancer Cohort

Characteristic Patients, No. BCS Mastectomy
Age, mean, y 1 216 798 61.6 59.6

Race, %

White 1 043 886 64.7 35.3

Black 116 524 63.5 36.5

Asian/Pacific Islander 33 7000 59.7 40.3

American Indian 2473 60.2 39.8

Other 6848 61.9 38.1

Hispanic ethnicity, %

Non-Hispanic 1 071 350 64.6 35.4

Hispanic 52 476 61.5 38.5

Unknown 92 972 64.8 35.2

Primary payer, %

Private 676 035 64.4 35.6

Managed care 51 166 57.7 42.3

Medicare 9124 60.5 39.5

Medicaid 435 733 65.8 34.2

Not insured 20 738 58.7 41.3

County of residence (population), %

Metropolitan

Large (≥1 million) 634 637 66.0 34.0

Medium (250 000-1 million) 150 705 64.6 35.4

Small (<250 000) 116 364 61.6 38.4

Nonmetropolitan

≥20 000 69 696 62.6 37.4

2500-19 999 77 214 58.4 41.6

<2500 18 736 57.1 42.9

Charlson-Deyo comorbidity score, %

0 776 228 64.7 35.3

1 106 627 58.1 41.9

≥2 21 758 54.2 45.8

Year of diagnosis, %

1998-1999 125 072 66.2 33.8

2000-2001 125 920 67.0 33.0

2002-2003 127 880 67.6 32.4

2004-2005 123 701 67.2 32.8

2006-2007 148 043 65.4 34.6

2008-2009 275 092 62.1 37.9

2010-2011 291 090 61.9 38.1

Treating facility, %

Community cancer program 128 590 64.8 35.2

Comprehensive community cancer program 713 522 64.3 35.7

Academic/research program 346 911 64.9 35.1

Other cancer program 27 775 62.5 37.5

Geographic region, %

Northeast 296 406 71.8 28.2

South 398 400 59.8 40.2

Midwest 306 021 63.7 36.3

West 215 971 64.2 35.8

Educational level (% in patient zip code without high school degree)

<14 158 706 60.1 39.9

14-19.9 238 889 63.1 36.9

20-28.9 271 786 65.1 34.9

≥29 486 017 66.2 33.8

(continued)
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Coincident with increasing mastectomy rates is a trend to-
ward more women undergoing breast reconstruction. This may
be explained by 2 factors. First, the National Accreditation Pro-
gram for Breast Centers expects that all women undergoing
mastectomy be offered reconstruction.4 Second, the Wo-
men’s Health and Cancer Rights Act, which was passed in 1998,
mandated insurance coverage of postmastectomy reconstruc-
tion. Prior research has demonstrated that this law signifi-
cantly increased the proportion of women insured by Medi-
care and Medicaid who underwent reconstructive procedures.17

These trends in surgical management of early-stage breast
cancer have important implications for quality measurement.
While there is no established “appropriate” mastectomy rate in
earlybreastcancer,theNationalAccreditationProgramforBreast
Centers upholds as a criterion for center accreditation that BCS

be performed for at least 50% of patients with early-stage breast
cancer (0, I, or II).4 Even with trends toward increasing mastec-
tomy rates, the current rates of BCS (62% nationwide) remain
above 50% at ACS/CoC centers. European centers have estab-
lished higher benchmarks for BCS, expecting that at least 70%
ofwomenwithstageIorIIbreastcancerwithlesionssmallerthan
3 cm undergo BCS.18 Most of the T2 lesions in our cohort are
smaller than 3 cm, so based on our analyses of trends in the man-
agement of smaller tumors, current US rates probably would not
meet the European benchmark. Furthermore, the steepest rises
in mastectomy rates in the United States are seen in younger
womenwithnoninvasivedisease,thosewithsmallertumors,and
those with node-negative disease. This suggests an increasing
influence of factors unrelated to disease burden or concern about
attaininglocoregionalcontrolinperformanceofmastectomy,par-

Figure 1. Temporal Trends in Surgical Treatment of Early Breast Cancer
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Table 1. Patient and Tumor Characteristics for Early Breast Cancer Cohort (continued)

Characteristic Patients, No. BCS Mastectomy
Invasive disease, %

In situ 337 319 70.7 29.3

Invasive 879 479 62.1 37.9

Tumor size, cm, %

<0.5 100 109 71.5 28.5

0.5-0.99 200 504 75.4 24.6

1-1.99 398 692 68.8 31.2

≥2 367 106 49.3 50.7

Clinically positive nodes, %

No 1 106 491 66.7 33.3

Yes 110 307 42.2 57.8

Tumor grade, %

Well differentiated 241 929 71.8 28.2

Moderately differentiated 443 937 63.5 36.5

Poorly differentiated/undifferentiated 355 469 57.8 42.2

Unknown or in situ 175 463 70.2 29.8

Estrogen receptor positive, %

No 519 818 64.1 35.9

Yes 625 344 64.4 35.6

Progesterone receptor positive, %

No 600 718 63.7 36.3

Yes 535 662 64.8 35.2 Abbreviation: BCS, breast
conservation surgery.
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ticularly in younger women. Considering the variation in stan-
dards internationally, as well as the upward direction of trends
in mastectomy in the United States, ongoing assessment of ap-

propriate indications for mastectomy and alignment with qual-
ity metrics will be needed to ensure that providers and centers
are incentivized to offer appropriate care. Furthermore, while

Table 2. Mastectomy by Year of Diagnosis and Tumor Size for Clinically Node-Negative Casesa

Year of
Diagnosis

Adjusted Odds Ratio (95% CI)

Node Negative, cm

Noninvasive2-5 ≤2
2003 1 [Reference] 1 [Reference] 1 [Reference]

2004 0.85 (0.80-0.91) 1.08 (1.04-1.13) 1.44 (1.36-1.54)

2005 0.86 (0.81-0.92) 1.05 (1.01-1.10) 1.43 (1.34-1.52)

2006 0.89 (0.83-0.95) 1.08 (1.03-1.12) 1.50 (1.41-1.59)

2007 0.99 (0.93-1.05) 1.19 (1.14-1.24) 1.66 (1.57-1.76)

2008 1.05 (0.88-1.11) 1.30 (1.25-1.34) 1.91 (1.82-2.01)

2009 1.08 (1.02-1.14) 1.36 (1.31-1.41) 2.05 (1.95-2.16)

2010 1.13 (1.07-1.19) 1.34 (1.29-1.39) 2.09 (1.99-2.20)

2011 1.06 (1.00-1.12) 1.30 (1.26-1.35) 2.05 (1.95-2.15)

a Multivariable models are stratified
by tumor size and invasive vs in situ
disease. The 3 models are similarly
adjusted for age, race, ethnicity,
insurance, urban/rural residence,
educational level, facility type,
facility region, Charlson-Deyo score,
tumor size, tumor grade, and
estrogen receptor status with
nonlinear age parameters and
interactions of age with facility
region and Charlson-Deyo score.

Table 3. Mastectomy by Year of Diagnosis and
Clinical Nodal Statusa

Year of
Diagnosis

Adjusted Odds Ratio (95% CI)

T0-2, N1-2 T0-2, N0

2003 1 [Reference] 1 [Reference]

2004 0.95 (0.87-1.03) 1.09 (1.06-1.13)

2005 0.92 (0.85-1.00) 1.08 (1.04-1.11)

2006 0.97 (0.90-1.05) 1.10 (1.07-1.14)

2007 1.02 (0.94-1.10) 1.23 (1.19-1.26)

2008 1.19 (1.10-1.28) 1.34 (1.31-1.38)

2009 1.18 (1.10-1.27) 1.41 (1.38-1.46)

2010 1.20 (1.12-1.29) 1.42 (1.38-1.46)

2011 1.19 (1.10-1.28) 1.38 (1.34-1.41)

a Multivariable models are stratified by tumor size and invasive vs in situ
disease. The 3 models are similarly adjusted for age, race, ethnicity, insurance,
urban/rural residence, educational level, facility type, facility region,
Charlson-Deyo score, tumor size, tumor grade, and estrogen receptor status
with nonlinear age parameters and interactions of age with facility region and
Charlson-Deyo score.

Figure 2. Adjusted Probability of Mastectomy by Age and Tumor Size

0.9

0.8

4020 60 80 100
0.2

0.3

0.4

0.5

0.6

0.7

Pr
ob

ab
ili

ty
 o

f M
as

te
ct

om
y

Age, y

>2 cm

1-1.99 cm
<0.5 cm

0.5-0.99 cm

Multivariable logistic regression model adjusted for race, ethnicity, insurance,
urban/rural residence, educational level, facility type, facility region,
Charlson-Deyo score, positive nodes, invasive vs in situ, tumor grade, and
estrogen receptor status. Each curve represents a different tumor size category
(in centimeters).

Figure 3. Temporal Trends in Type of Mastectomy for Early Breast Cancer
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the National Accreditation Program for Breast Centers provides
criteria for referral and documentation of genetic counseling, to
our knowledge, there are no established metrics for appropriate
use of bilateral mastectomy. Further evaluation of the risks, ben-
efits, and influential factors in surgical management by leaders
in breast cancer care are needed to establish appropriate stan-
dards for these procedures.

There are some limitations to this work. Clinical staging in-
formation was not available for a significant proportion of the
population as a consequence of limitations on allowable data,
which restricted reportable elements to those that were docu-
mented by the managing physician. Comparison of cases for
which clinical stage was or was not available reveals similar dis-
tributions by facility type and region, patient demographic fac-
tors, and surgical procedures. There are differences by year, with
most missing clinical stage data being from earlier in the study
period(1998-2006).Ofnote,ourobservedtrendmagnifiesaround
2006-2007, so if the staging information were missing in a sys-
tematic fashion this could explain the observed association be-
tween later years and higher mastectomy rates. However, based
onouranalysisofthedistributionofmissingdata,wedonotiden-
tify any type of pattern that could explain such a bias. Further-
more, the temporal trend is significant even when considering
onlyyears2007-2011,fromwhichwecanconcludethatratestruly
are increasing, at least during this most recent period.

We do not have information regarding BRCA status or triple-
negative tumors in the NCDB. These factors are probably strongly
associated with bilateral mastectomy in this population, and ad-
justment for these may dampen the observed associations be-
tween other covariates and mastectomy rates. The prevalence
of BRCA positivity in women with breast cancer is approximately
3%, so this does not completely explain the high rates of bilat-
eral mastectomy, which accounted for 11% of all operations for
early-stage breast cancer in 2011, the most recent year for which
dataareavailable.19 NationalCancerDataBasereportingofERBB2
(formerly HER2) status began in 2010,so there was inadequate
information from prior years to evaluate whether an association

exists with mastectomy for early-stage breast cancer. Our study
suggests that BCS-eligible women with hormone receptor–
positive tumors are slightly less likely to undergo mastectomy.

While the NCDB is the largest national cancer registry, it
does not contain information on the 30% of patients with can-
cer who are treated at centers that are not accredited by the
ACS/CoC. Participating centers tend to be larger, more urban,
and more likely affiliated with a medical school or residency
program, and offer more cancer-related services.5 We are un-
able to comment on whether the observed trends are upheld
in nonparticipating centers.

Finally, we are unable to determine the specific reasons that
mastectomy was performed in any individual case reported in
theNCDB.Physiciansandpatientstakeintoaccountmultiplefac-
torswhendecidinghowtosurgicallymanageanindividualbreast
cancer case, some of which are not captured in this study. Pre-
vious work on decision making in patients with early-stage breast
cancer demonstrated greater discordance between patient goals
and ultimate surgical treatment in women who underwent mas-
tectomy than in those who underwent BCS.20 Furthermore, less
than 50% of women reported being asked by their physicians
whether they preferred BCS or mastectomy, and more than 80%
of women reported that their physicians made a specific recom-
mendation for either BCS or mastectomy. This suggests that phy-
siciansmaystronglyinfluencewhetherawomanwithearly-stage
breast cancer undergoes BCS or mastectomy.

Conclusions
Our finding of still-increasing rates of mastectomy, breast re-
construction, and bilateral mastectomy in women with early-
stage breast cancer using 14 years of data from the NCDB has
implications for physician and patient decision making as well
as quality measurement. Further research is needed to under-
stand patient, provider, policy, and social factors associated
with these trends.
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Invited Commentary

The Swinging Pendulum
Bonnie Sun, MD; Michael E. Zenilman, MD

After the landmark National Surgical Adjuvant Breast and
Bowel Project–B27 study, which showed no survival differ-
ence between mastectomy and lumpectomy with radiation,
breast conservation surgery (BCS) emerged as the preferred op-

tion for early-stage cancers.1,2

This led to a steady increase in
BCS, but the seminal article
in this issue by Kummerow

et al3 reveals a surprising rise in the rate of mastectomy for
early-stage cancers. The authors attribute this rate increase to
developments in reconstructive techniques, better served by
mastectomy.

This study raises several questions. Were all patients BCS
candidates? This is difficult to assess without accounting for
findings on magnetic resonance imaging, family history, clini-
cal stage, and tumor to breast ratio, all of which are now taken
into consideration. What was the actual availability of recon-
struction and newer techniques such as skin- and nipple-
sparing mastectomies? Kummerow et al3 show that the post-
mastectomy reconstruction rate rose while the rate of

mastectomy without reconstruction fell. These points hint at
a more basic question: Why are more women opting for mas-
tectomy over BCS, and are those reasons valid?

Most important, younger age was associated with mastec-
tomy and there was a disproportionate rise in bilateral mas-
tectomies for unilateral, early-stage cancers. Understand-
ably, concern for genetic predisposition carries influence, as
does recent media exposure. It is crucial to properly address
these concerns. While the choice to pursue mastectomy over
BCS is never wrong, it must be made for the right reasons, a
topic recently addressed in JAMA Surgery.4 Current guide-
lines use the rate of BCS as a quality measure based on cancer
stage.5 So, when presenting these surgical options, we must
ensure that decisions are not based on misconceptions.

Existing guidelines are in place to ensure that patients are
offered the appropriate options. The article by Kummerow et
al3 should at least serve as a wake-up call that as we fulfill that
responsibility, and use every modality of care to give patients
the best quality of life and survival advantage, the guidelines
may need to change again.
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