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Abstract Breast-conserving surgery (BCS) provides

equivalent survival outcomes to unilateral mastectomy.

There is no survival advantage to bilateral mastectomy in

average risk breast cancer. Among a cohort of breast

cancer patients expected to be candidates for BCS, we

examined choice of surgery and factors associated with it.

A prospective cohort study of unilateral clinical Stage I

breast cancer patients treated at National Comprehensive

Cancer Network centers from 2000 to 2009 was performed.

The proportion of patients who initially underwent mas-

tectomy versus BCS and time to definitive surgery and

chemotherapy were examined. Of 10,249 patients, 23 %

underwent mastectomy as an initial surgery. No decline in

the use of mastectomy as initial surgery was found. There

was significant institutional variation, with rates of initial

mastectomy ranging from 14 to 30 % (adjusted odds ratio:

0.42–1.38). Tumor characteristics were associated with

surgical option, but with small absolute differences. Of

those who received initial mastectomy, 22 % had bilateral

mastectomy, with an increase over time (2000:13 % vs.

2009:30 %) and substantial institutional variation

(11–34 %). Women treated with initial mastectomy had

longer median times from diagnosis to complete definitive

surgery (6 vs. 4 weeks) and to start of adjuvant

chemotherapy (12 vs. 11 weeks). Among Stage I breast

cancer, the overall use of mastectomy did not change sig-

nificantly over 10 years; however, an increasing proportion

of women with unilateral cancer had bilateral mastectomy,

and there was wide variation in type of surgery by insti-

tution. Further studies to assess reasons for the observed

wide variation are warranted.
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Introduction

More than three decades ago, several randomized con-

trolled clinical trials showed similar survival outcomes for

breast-conservative surgery (BCS) in association with

adjuvant radiotherapy versus mastectomy. This led to the

1990 National Institute of Health recommendation of BCS

as the preferable surgical treatment for unilateral breast

cancer [1–6]. Recent population-based data suggest that

there may be better outcomes with BCS and that bilateral

mastectomy is unlikely to be associated with any signifi-

cant survival advantage over BCS with adjuvant radio-

therapy for the treatment of unilateral breast cancer [7].

Nevertheless, in the last decade, rates of mastectomy and

bilateral mastectomy remained stable and may be rising

[8–20].
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Data for initial surgical options focused on women who

meet medical criteria BCS are limited. One such group is

women with Stage I disease who, by definition, have

tumors under 2 cm in size and are most often amenable to

BCS. A recent study from the National Cancer Data Base

which included over 1,000,000 patients with Stage I–III

breast cancer suggested an increase in the rate of mastec-

tomy and particularly of bilateral mastectomy from 2003 to

2011, with steeper increases in women with node-negative

disease [20]. In contrast, analyses using the Surveillance,

Epidemiology, and End Results Medicare (SEER) dataset

looking at definitive surgery trends among breast cancer

patients found declines in mastectomy rates for Stage I

disease in recent years [21, 22].

We used the National Comprehensive Cancer Network

(NCCN) Breast Cancer Outcomes Database [23], which

collects granular tumor, patient, and treatment information

on women who received care at participating institutions,

to examine in an academic cohort of patients with Stage I

breast cancer the initial choice of surgery and patient,

tumor, and health system factors potentially associated

with the surgical option. In addition, we also examined the

type of definitive local therapy (BCS with or without

radiotherapy, vs. unilateral or bilateral mastectomy) and

timeliness of breast cancer care in relation to the type of

initial surgery.

Methods

Study design and data source

This was a prospective cohort study performed in the

NCCN Breast Cancer Outcomes Database. Patients were

included in the database if they received all or some of

their treatment at a reporting center; those with one-time

consultations were not included. Eight centers contributed

data to this analysis: City of Hope National Medical Cen-

ter; University of Texas MD Anderson Cancer Center

(MADCC); Fox Chase Cancer Center; Dana-Farber Cancer

Institute; Roswell Park Cancer Institute; H. Lee Moffitt

Cancer Center; University of Michigan Cancer Center; and

Ohio State University. All centers adhered to the data

collection procedures and definitions developed by the

NCCN Breast Cancer Outcomes Database. Data were

subjected to rigorous quality assurance [24].

Institutional review boards (IRBs) from participating

centers approved data collection, transmission, and stor-

age protocols. At centers where the IRB required signed

informed consent for data collection, only patients who

provided consent were included in the database; else-

where, the IRB granted a waiver of signed informed

consent.

We identified women with a first invasive unilateral

breast cancer diagnosed and presented at an NCCN cancer

center between January 2000 through December 2009

(n = 24,931). We only included women with clinical Stage

I breast cancer (n = 11,585). We restricted the cohort to

those who did not receive neoadjuvant treatment

(n = 11,391). Lastly, we excluded patients with unknown

hormone receptor (HR) and human epidermal receptor 2

(HER2) status (n = 523) and those who were not treated

with definitive surgery (n = 619). A cohort of 10,249

patients with newly diagnosed unilateral clinical Stage I

breast cancer was included in the analysis (Fig. 1).

Outcomes of interest: initial surgical treatment

Our primary outcome of interest was initial surgical treat-

ment defined as initial surgery for breast cancer, as BCS or

mastectomy (unilateral or bilateral), based on the first

surgical procedure performed on the ipsilateral breast. The

initial surgery was identified after reviewing surgeries that

occurred after diagnosis and prior to start of adjuvant

systemic and radiation therapy. For those who did not

receive any adjuvant therapy, we also excluded any surg-

eries that occurred more than 365 days after the patient’s

diagnosis date. Type of definitive local therapy was defined

as the last surgery performed within 365 days after diag-

nosis or end of adjuvant therapy, as BCS (with or without

radiotherapy) and mastectomy (unilateral or bilateral). A

woman having a breast-conserving operation, followed by

mastectomy on a later date but within 365 days of diag-

nosis, would be classified as having BCS for initial surgical

treatment and mastectomy as definitive local therapy. This

might occur if the initial BCS showed unexpected exten-

sive cancer or if the patient elected to have mastectomy.

As a secondary outcome, we examined both type of

definitive local therapy and timeliness of breast cancer care

focusing on time to definitive surgery and time to

chemotherapy. Time to definitive surgery was defined as

time from diagnosis to last surgery and time to

chemotherapy was defined as time from diagnosis to ini-

tiation of chemotherapy.

Variables of interest

Variables of interest included age at diagnosis, body mass

index (BMI), Charlson comorbidity score [25, 26], race,

insurance at presentation, median household income, clin-

ical stage, grade, histology, tumor subtype, pre-operative

use of breast magnetic resonance imaging (MRI), year of

diagnosis, and center. Variables were categorized as in

Table 1.

The following variables are abstracted by chart review:

age at diagnosis, height and weight, clinical stage,
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insurance at presentation, median household income, and

clinical stage. Stage was defined according to the version

of the American Joint Committee on Cancer (AJCC) TNM

staging applicable at the time of diagnosis. Data on race/

ethnicity and comorbidity score came from patient surveys

collected at initial presentation to the NCCN center.

Comorbidity score was grouped into scores of 0, 1, and C2

[27, 28]. Information on pathologic tumor size, nodal sta-

tus, grade, HR, and human epidermal growth factor

receptor 2 (HER2) status is abstracted from pathology

reports. HR is considered positive if the estrogen receptor

(ER) and/or progesterone receptor (PR) are positive. For

HER2 classification, the fluorescence in situ hybridization

result was used, if available. If only immunohistochemistry

was available, 3?, ‘‘high positive,’’ or ‘‘positive NOS’’

were considered HER2?, while 2?, 1?, 0, or ‘‘negative’’

were considered HER2-; 0.6 % (n = 66) of the patients

were ‘‘positive NOS.’’ Tumor grade is categorized as high

(according to histologic grade, or, if not available, by

nuclear grade) or low–intermediate grade; 2 % of patients

(N = 205) with unknown grade were included in the low–

intermediate grade category.

Statistical analysis

The clinicopathological features at time of diagnosis were

summarized descriptively by initial surgical treatment.

Type of definitive treatment, timeliness of breast cancer

care (time to definitive surgery and time to chemotherapy),

and the remaining treatment variables were also summa-

rized descriptively at time of diagnosis by initial surgical

treatment. The Cochran–Armitage test for trend was used

to test for changes over time in the proportion of patients

receiving initial mastectomy and the proportion of patients

receiving bilateral mastectomy. The Wilcoxon rank-sum

test was used to test for differences in time from diagnosis

to definitive surgery and time from diagnosis to initiation

of adjuvant chemotherapy, between types of initial surgical

treatment.

A multivariable logistic regression model was fitted for

the outcome of initial surgical treatment (mastectomy vs.

BCS). All variables of interest were included in the mul-

tivariable model regardless of statistical significance as

presented in Table 1. Six percent of patients (N = 570) had

unknown income, and these missing values were imputed

as the median income among patients with the same center,

age, and race.

All p values presented are two-sided tests of statistical

significance at 0.05. Statistical analyses were conducted

using Stata version 11.2 (StataCorp LP, College Station,

TX).

Results

Type of initial surgery received

Among 10,249 patients with unilateral clinical Stage I

breast cancer, 2361 (23 %) underwent initial mastectomy.

7888 (77 %) underwent BCS as initial surgery. No statis-

tically significant time trend was observed in this cohort

regarding type of initial surgery (ptrend = 0.34) (Fig. 2).

Fig. 1 Flow diagram of patient

population. NCCN National

Comprehensive Cancer

Network, HR hormone receptor,

HER2 human epidermal growth

factor 2
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Table 1 Baseline patient, tumor, and treatment characteristics for Stage I breast cancer patients treated at a National Comprehensive Cancer

Network center from 2000 to 2009 by initial breast surgery

Cohort characteristics Adjusted odds ratio (OR) for receiving MAST versus BCS

N % MAST % BCS Odds ratio 95 % CI p value

Overall 10,249 23 77

Age \0.001

\50 3083 30 70 Ref –

50–59 3081 22 78 0.72 0.64–0.81

60–69 2385 20 80 0.70 0.61–0.82

70? 1700 17 83 0.59 0.47–0.73

BMI \0.001

\18.5 kg/m2 128 41 59 1.81 1.25–2.63

18.5 to\25 kg/m2 3316 28 72 Ref –

25 to\30 kg/m2 2695 20 80 0.78 0.69–0.88

C30 kg/m2 2774 20 80 0.68 0.59–0.77

Unknown 1336 16 74 0.75 0.59–0.97

Comorbidity

0 7655 23 77 Ref – 0.055

1? 2594 22 78 1.12 1.00–1.26

Race 0.80

Non-hispanic white 8565 22 78 Ref –

Non-hispanic black 657 24 76 0.98 0.80–1.20

Hispanic 529 30 70 1.04 0.84–1.29

Other/unknown 498 28 72 1.10 0.89–1.37

Insurance at presentation 0.25

Managed care/indemnity 6889 24 76 Ref –

Medicare 2687 18 82 1.00 0.84–1.19

Self-pay 430 30 70 1.30 1.03–1.64

Medicaid 124 27 73 0.90 0.59–1.36

Other/Unknown 117 22 78 0.98 0.62–1.55

Median household incomea 0.02

1 (lowest quintile) 1935 25 75 Ref –

2 1936 23 77 0.91 0.78–1.06

3 1932 23 77 0.90 0.77–1.05

4 1940 23 77 0.88 0.75–1.03

5 (highest quintile) 1936 22 78 0.76 0.64–0.89

Clinical stage \0.001

T1mic 152 32 68 1.44 0.96–2.16

T1a 647 22 78 Ref –

T1b 3062 18 82 0.82 0.66–1.01

T1c 5348 25 75 1.08 0.88–1.33

T1, NOS 1040 24 76 1.23 0.95–1.58

Pathologic Stageb

T1mic 184 31 69 – –

T1 8850 21 79 – –

T2 1336 36 64 – –

T3 53 55 45 – –

T4 6 67 335 – –

Unknown 20 15 85 – –
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The choice of initial surgery was associated with several

factors, including patient, tumor, care, and institutional

characteristics (Table 1). Among patient characteristics,

age, BMI, and income were significantly associated with

type of initial surgery. Older patients were significantly less

likely to undergo mastectomy compared with younger

patients (17 % among patients C70 years of age versus

30 % of patients aged \50 years, adjusted odds ratio

[OR] = 0.59, 95 % confidence interval (CI) 0.47–0.73);

those with higher BMI ([30 kg/m2) were less likely to

undergo mastectomy compared with those normal BMI

(18.5 to\25 kg/m2) (20 % of patients with higher BMI vs.

28 % with normal BMI had initial mastectomy (adjusted

OR 0.68, 95 % CI 0.59–0.77). Finally, those with higher

incomes were less likely to have mastectomy, but absolute

differences were small (22 % patients in highest quintile

versus 25 % in lowest quintile; adjusted OR 0.76, 95 % CI

0.64–0.89). Family history or BRCA status was not avail-

able in the dataset.

Regarding tumor characteristics, tumor size was not

consistently associated with choice of surgery. Among

patients with T1mic tumors, 32 % elected mastectomy,

Table 1 continued

Cohort characteristics Adjusted odds ratio (OR) for receiving MAST versus BCS

N % MAST % BCS Odds ratio 95 % CI p value

Tumor subtype \0.001

HER2?/HR- 413 38 62 1.47 1.13–1.90

HER2?/HR? 848 27 73 Ref –

HER2-/HR? 7775 22 78 0.86 0.72–1.02

HER2-/HR- 1213 22 78 0.74 0.60–0.92

Grade 0.001

Low/intermediatec 6613 22 78 Ref –

High 3636 25 66 1.21 1.08–1.36

Histology \0.001

Invasive ductal 8083 23 77 Ref –

Invasive lobular 925 27 73 1.43 1.21–1.69

Mixed 704 27 73 1.27 1.06–1.53

Other 537 17 83 0.65 0.50–0.83

Pre-operative use of MRI \0.001

No 8902 22 78 Ref –

Yes 1347 32 68 1.80 1.56–2.08

Year of diagnosis 1.01 (per year) 0.99 to 1.03 0.39

2000–2004 4480 23 77 NA NA

2005–2009 5769 23 77 NA NA

Center \0.001

A b 29 71 Ref –

B b 23 77 0.85 0.66–1.10

C b 19 81 0.71 0.55–0.92

D b 30 70 1.38 1.10–1.73

E b 14 86 0.42 0.32–0.55

F b 19 81 0.84 0.64–1.11

G b 28 72 1.26 0.99–1.61

H b 15 85 0.58 0.40–0.82

Among patients who underwent MAST 20 % had multicentric/multifocal disease, 14 % had extensive intraductal component, and 30 % had at

least one of those

MASTmastectomy,BCS breast-conservative surgery,OR odds ratio,CI confidence interval,Ref reference,BMI bodymass index,NA not applicable,

NOS not otherwise specified, MRI magnetic resonance imaging, HR hormone receptor, HER2 human epidermal growth factor receptor 2
a 570, 6 % of patients had unknown income, for the model missing values for income were imputed as the median income among patients with

the same center, age, and race
b Not included in the model for associations with initial surgery
c 205, 2 % of patients with unknown grade were included in the low–intermediate grade category
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compared to 18 % of those with T1b and 25 % of those with

T1c. Exploratory analyses suggested that this may be asso-

ciated with a higher proportion of multifocal disease among

patients with T1mic tumors. Thirty-eight percent of patients

with HER2?/HR- tumors had initial mastectomy versus 22

to 27 % among other subtypes (adjusted OR 1.47 lower odds

of havingmastectomy if a patient had a HER2?/HR- tumor

versus having HER2?/HR? tumors, 95 % CI 1.13–1.90).

Exploratory analyses suggested that this may be associated

with a higher proportion of extensive intraductal component

and multifocal disease among patients with HER2?/HR-

tumors (Table A1 in Supplementary Material). Small abso-

lute differences (B5 %) were seen in the proportion of

patients undergoing mastectomy with high- versus low-

grade tumors (25 vs. 22 %, adjusted OR 1.21, 95 % CI

1.08–1.36) and with ductal vs. lobular tumors (27 versus

23 %, adjusted OR 1.43, 95 % CI 1.21–1.69).

We also examined the association between the use of

pre-operative breast MRI and rates of mastectomy and

found that the use of pre-operative breast MRI was asso-

ciated with statistically significantly higher rate of initial

mastectomy (32 vs. 22 %, adjusted OR 1.80, 95 % CI

1.56–2.08).

Finally, we noted significant institutional variation in the

type of initial surgery received, with rates of initial mas-

tectomy ranging from 14 to 30 %. The OR of receiving

initial mastectomy compared with center A ranged between

0.42 and 1.38; p\ 0.001 (Table 1).

Type of definitive local treatment received

and timing to definitive surgery

and to chemotherapy

Of those who received initial mastectomy, 22 % received

bilateral mastectomy, with an increase in its use over time

(13 % in 2000 vs. 30 % in 2009, ptrend\ 0.001) and con-

siderable inter-institutional variability (11–34 %) (Fig. 3).

Of those initially receiving BCS, the vast majority also

received radiotherapy (6747; 86 %). 523 (7 %) did not

receive radiotherapy, 614 (8 %) were ultimately converted

to unilateral mastectomy, and 144 (2 %) to bilateral mas-

tectomy. No noteworthy time trend changes were found

among this group, but there was significant (Chi squared

p\ 0.001) institutional variability (among those who ini-

tially received BCS, institutional conversion for unilateral

mastectomy ranged from 3 to 10 % and the conversion to

bilateral mastectomy from 0 to 3 %, Fig. 3).

Of note, pre-operative MRI was performed in 11 % of

patients who underwent BCS as a definitive surgery, 17 %

of those of had unilateral mastectomy and 21 % of those of

underwent bilateral mastectomy.

Timeliness of breast cancer care

The time from diagnosis to definitive surgery was longer in

the group initially treated with mastectomy. The median

time from diagnosis to definitive surgery was 4 weeks in

the group who received breast-conservative surgery versus

6 weeks in the group treated with mastectomy (p\ 0.001).

Among those who initially had BCS and were converted to

mastectomy, the median time to definitive surgery was

8 weeks. Forty-three percent of patients were treated with

chemotherapy; among them, the median time to

chemotherapy (from diagnosis) was 12 weeks in the group

initially treated with mastectomy and 11 weeks in the BCS

group (p\ 0.001) (Table 2).

Discussion

In this large study (N = 10,249) of surgical patterns across

eight academic institutions in the United States, we

observed that almost one quarter of women presenting with

clinical Stage I breast cancer underwent mastectomy as

their initial procedure. Furthermore, among women

undergoing mastectomy, we identified an increase in the

proportion of women electing contralateral prophylactic

Fig. 2 Type of initial surgery and use of pre-operative breast MRI by

year of diagnosis. MRI magnetic resonance imaging

cFig. 3 1—Type of definitive treatment among patients treated

initially with mastectomy. a Proportion of patients receiving unilat-

eral or bilateral mastectomy by year of diagnosis. b Proportion of

patients receiving unilateral and bilateral mastectomy by institution.

2—Type of definitive treatment among patients treated initially with

breast-conservative surgery. a Proportion of patients receiving breast-

conservative surgery with or without radiation, unilateral or bilateral

mastectomy by year of diagnosis. b Proportion of patients receiving

breast-conservative surgery with or without radiation, unilateral or

bilateral mastectomy by institution. MAST mastectomy, BCS breast-

conservative surgery, MRI magnetic resonance imaging
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mastectomy over time. In this dataset, limited to clinically

node-negative patients with tumors 2 cm or less, there was

no consistent direction of association between tumor size

and type of surgery. Absolute differences in type of surgery

by histology (ductal vs. lobular) or grade (low–intermedi-

ate vs. high), while statistically significant, were small. Key

factors significantly associated with type of initial breast

surgery included institution and use of pre-operative breast

MRI, and both of these factors also seem to impact

definitive surgery.

With the endorsement of BCS as an appropriate and

preferable treatment for early breast cancer and the

overall perception that ‘breast surgery should be limited

to the proper minimum’ [29], many assumed that the use

of mastectomy among BCS candidates would continue to

decline. [1–6] Nevertheless, recently some reports docu-

ment an increase in mastectomy rates and an associated

rise in bilateral mastectomy rates [13, 15, 19, 30, 31]. In

fact, the few prior studies that specifically evaluated

surgical trends among patients with unilateral Stage I

breast cancer showed conflicting results, with some

showing continuing decline in mastectomy rates and

others showing increased rates of mastectomy among this

population [20–22]. Our study, which used a large dataset

of the US academic centers to examine surgical options

among patients with clinically small breast cancers and

looked at both initial and definitive surgical options, did

not show a decline in mastectomy rates as initial choice

of surgery, with almost one quarter of women presenting

with clinical Stage I breast cancer undergoing mastectomy

as their initial procedure. Thirty percent of these patients

were found to have either multifocal disease or an

extensive intraductal component on final pathology which

suggests that in some cases this may have been a clini-

cally appropriate procedure. Nevertheless, our analyses

suggested that among patients treated with mastectomy

there was an increase in the use of bilateral mastectomy

over time, and, by 2009, 30 % of those patients treated

with mastectomy had bilateral mastectomy.

Recently, a study using the SEER dataset examined

rates of mastectomy among patients with Stage I disease.

This identified an association between patient characteris-

tics such as race, marital status, and geographic region with

choice of treatment but, interestingly, suggested a paradox

of tumor size and surgical choice in those patients with

microinvasion who had a higher probability of having a

mastectomy [22]. Our study confirms these results. We

found significant associations with the treating institution

and some patient characteristics. Although some of the

expected tumor-related factors (such as histology, grade,

subtype) also seemed to influence type of surgery, the

absolute differences between groups were small. We did

not find a consistent direction of association between tumor

size and type of surgery. As in the SEER analyses, we

found a high rate of mastectomy in T1mic tumors, which in

our dataset may be partially explained by a higher pro-

portion of multifocal disease among those with T1mic

tumors.

Nevertheless, in aggregate, these findings suggest that

medical necessity and pathological factors are probably not

the only driving forces for the decision making in a pop-

ulation of patients with small tumors. Arguing in favor of

this hypothesis is also the strength of the observed insti-

tution effect. After adjusting for patient and tumor char-

acteristics, the OR of undergoing initial mastectomy

compared with center A ranged between 0.42 and 1.38. In

addition, there appeared to be a strong institutional effect

on the use of bilateral mastectomy with rates ranging from

11 to 34 % of all mastectomies across the 8 institutions.

Prior studies suggested geographical variation on treatment

choices [14, 16, 17, 22, 32]. Our study identified substantial

institutional variation; however, it cannot distinguish

between variation associated with provider or care differ-

ences versus regional variations in patients’ culture and

preferences. In fact, a recent study which looked at breast

surgery patient decision making suggested that patients’

preferences may be important decision drivers, with, for

example, a reasonable number of patients wanting to pro-

ceed with bilateral mastectomy for ‘‘peace of mind,’’ even

acknowledging that it does not have any survival advantage

associated and can bring along higher short- and long-term

complications [33].

Finally, this study also calls into question the impact of

surgical choice on the time to other treatment milestones.

Patients treated with mastectomy had a median of a

2-week delay in time to definitive surgery when compared

with patients treated with BCS, with 25 % of mastectomy

patients waiting at least 8 weeks to definitive surgery. In

addition, as shown in other studies, surgical procedures

also impact time to chemotherapy. [34] In our study,

patients treated with initial mastectomy also experienced

a median 1-week delay from diagnosis to chemotherapy

initiation when compared with patients treated with BCS.

Our study is a comprehensive description of surgical

options used in Stage I breast cancer among the US aca-

demic institutions. We acknowledge several limitations.

First, this study was limited to patients who presented to

academic centers, and therefore we are not capturing the

trends in the US community practices, where most of the

care is provided. Nevertheless, many of the trends observed

have similarly been observed in other datasets [13, 15, 19,

30, 31]. Second, the NCCN database does not capture

reasons for surgical treatment such as family history or

BRCA germ-line status information and therefore we could

not determine which patients were appropriate candidates

for BCS. Third, this study had the inability to directly
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question patients and surgeons regarding factors influenc-

ing their decision making. Fourth, we observed consider-

able institutional variability in practice, but could not

account for provider-level variation and we cannot distin-

guish between variation driven by institutional factors

versus geographic factors relating to potential differences

in patient preferences.

In conclusion, in a contemporary cohort of patients

presenting with clinical Stage I, unilateral breast cancer, we

demonstrated that a substantial minority of patients (23 %)

undergo mastectomy, which in some cases may be clini-

cally appropriate (e.g., multifocal disease). No decline in

the use of mastectomy was found over time. Moreover, we

noted a significant increase in the proportion of patients

treated with mastectomy electing contralateral prophylactic

mastectomy. Notably, significant institutional variations

emerged as a key component in the choice of BCS versus

mastectomy. We also highlighted that surgical choice can

impact time from diagnosis to definitive surgery or

chemotherapy. We believe that these data stress the need

for dedicated studies to understand the surgical decision-

making process, in order to ensure that patients are given

the information and tools they need to make informed

decisions in the setting of accurate perceptions of risks and

benefits.
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