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ABSTRACT

Introduction. Surgical therapy for newly diagnosed breast

cancer has changed over the past decade, but these trends

have not been well documented in patients undergoing

neoadjuvant therapy (NAC).

Methods. In a retrospective cohort study of the National

Cancer Database (NCDB), we selected 285,514 women

with clinical stage I–III breast cancer who underwent NAC

or adjuvant therapy (AC) from 2006 to 2014. Breast-con-

serving surgery (BCS), unilateral mastectomy (UM), and

bilateral mastectomy (BM) rates were compared between

patients undergoing NAC and AC.

Results. Of 285,514 women, 68,850 (24.1%) underwent

NAC. Of NAC patients, 18,158 (26.4%) underwent BM

and 27,349 (39.7%) BCS compared with 31,886 (14.7%)

and 120,626 (55.7%) AC patients, respectively. From 2006

to 2014, BM increased from 16.1 to 28.8% (p\ 0.001) for

NAC and from 7.4 to 17.5% (p\ 0.001) for AC. After

adjusting for patient, tumor, and facility factors, NAC

patients were 1.50 times [odds ratio (OR) 1.50, confidence

interval (CI) 1.42–1.51] more likely to undergo BM then

AC patients. The difference in BM rates between patients

receiving NAC versus AC varied significantly by cT

classification. This difference was the greatest among cT1

tumors between NAC and AC (31.7 vs. 13.0%, p\ 0.001),

followed by cT2 tumors (24.1 vs. 16.6%, p\ 0.001) and

cT3 tumors (24.3 vs. 22.3%).

Conclusions and Relevance. More NAC patients are

undergoing BM while fewer are undergoing BCS com-

pared with patients undergoing AC. This trend is

particularly striking for those patients with smaller tumors

who would otherwise be candidates for BCS.

Indications for NAC in the current era have expanded to

include early-stage cancers.1 Studies have shown that the

tumor response to NAC gives clinicians valuable prog-

nostic information; patients who have complete pathologic

response (pCR) to NAC have better disease-free and

overall survival then patients without pCR.2,3 NAC can

also limit the extent of axillary surgery.4 The neoadjuvant

setting is also an ideal way to examine new novel targeted

therapies for tumor response.5

Since the National Institutes of Health published their

consensus statement in 1990,6 BCS has been the preferred

treatment for early-stage breast cancer. However, over the

past decade, we have seen a decrease in BCS and an

increase in bilateral mastectomy (BM) for newly diagnosed

breast cancer patients7–11 even amongst patients who are

clear candidates for BCS.8 Early randomized trials of NAC

showed that more patients underwent BCS then patients

randomized to AC. In the National Surgical Adjuvant

Bowel and Breast Project (NSABP) B-18, 68% of NAC

patients underwent BCS compared with 60% in the AC

arm.12 Nearly a third of patients who were told they needed

a mastectomy ended up having BCS. In the NSABP B-27

trial, approximately 61–63% of patients underwent BCS,3

and in the Cancer and Leukemia Group (CALGB) 40603

trial, the overall BCS eligibility rate rose from 54 to 68%

with NAC.13 However, recent studies have shown a shift

toward more mastectomies. A study of the National Cancer

Database (NCDB) from 2006 to 2011 showed that
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mastectomy rates were 65% for NAC compared with 50%

for AC.14 A secondary analysis of the Translational Breast

Cancer Research Consortium (TBCRC) 017 trial of 770

patients from 2002 to 2011 who underwent NAC and

magnetic resonance imaging (MRI) reported that 55% of

patients had mastectomy.15 However, neither of these

studies differentiated whether patients were undergoing

BM or unilateral mastectomy (UM). Additionally, studies

examining patient surgical decision-making have common

themes of patient factors such as ‘‘peace of mind’’ and

avoiding future recurrences and treatments to be the most

important factors in decision-making.16–18 The experience

of neoadjuvant chemotherapy possibly amplifies some of

these patient factors.

We hypothesized that BM rates among NAC patients

would be higher than patients undergoing adjuvant

chemotherapy (AC), including amongst those patients with

smaller tumors who would be candidates for BCS. This

hypothesis is based on the fact that BM rates have been

increasing in the adjuvant setting, so we hypothesized that

we would see a similar trend in NAC patients, particularly

for small tumors that would otherwise be BCS candidates

regardless of NAC. Patients who undergo NAC may feel

that BM will allow them to avoid future chemotherapy

treatments despite the fact that BM does not eliminate risk

of recurrence. Indeed, several studies have shown that up to

a third of patients do not understand that BM does not

prevent distant recurrence16,19 and therefore will not nec-

essarily obviate the need for future systemic treatments.

We utilized the National Cancer Database to examine our

hypothesis, as it contains information on whether NAC was

part of the treatment algorithm. If our hypothesis is true, it

would demonstrate the strong influence that NAC has on

surgical decision-making for breast cancer patients. These

findings are clinically significant since more patients are

undergoing NAC and more clinical trials are adopting a

NAC trial design.1

METHODS

Data Source

The NCDB is a nationwide, facility-based oncology

database that is a joint project of the American Cancer

Society (ACS) and the American College of Surgeons

Commission on Cancer (CoC).20 Data are coded and

reported according to national established protocols coor-

dinated under the North American Association of Central

Cancer Registries and are compliant with the privacy

requirements of the Health Insurance Portability and

Accountability Act (HIPAA). Our institutional review

board granted a waiver for approval for this study because

the collected information was deidentified, no protected

health information was reviewed, and the analysis was

retrospective. The American Cancer Society and the CoC

have not verified and are not responsible for the analytic or

statistical methodology employed, nor the conclusions

drawn from these data by the investigators.

Study Population

The 2014 breast cancer NCDB participant user file was

used to identify women with unilateral, American Joint

Committee on Cancer (AJCC) clinical stage I–III breast

cancer who underwent surgery and either NAC or AC from

2006 to 2014. Data on clinical stage was missing in 312

(0.4%) NAC patients and 1223 (0.6%) AC patients, and

these patients were excluded from analyses. Patients with

inflammatory or stage IV breast cancer, and undergoing

neoadjuvant hormonal therapy were also excluded. All

patients had received all or part of their therapy at the

reporting institution. Patient covariates included age, race,

Charlson cormorbidity index, insurance, and socioeco-

nomic status. Tumor covariates included the clinical tumor,

clinical node status, tumor molecular subtype [hormone

receptor (HR)? human epidermal growth factor receptor

(Her)2?, HR? Her2-, HR- Her2?, and HR- Her2-],

histology, and tumor grade. Staging information was in

accordance with the AJCC 7th edition.21 Facility covariates

included facility type, facility annual volume (low\ 100

cases, medium 100–250 cases, and high[ 250 cases), and

location. Facility location was classified by reported state

of residence into four regions as defined by the US Census

Bureau.22 NAC was defined as chemotherapy administered

prior to surgery, and AC was defined as chemotherapy

administered after surgery. Pathologic complete response

(pCR) was defined as no invasive or noninvasive tumor in

the breast or axillary nodes after NAC.

Statistical Analysis

Patient demographic, tumor, and facility characteristics

were compared using chi-square test for categorical vari-

ables and independent t-test for continuous variables

between NAC and AC cohorts. Trends in BCS, UM, and

BM rates from 2006 to 2014 were examined. The propor-

tion of patients undergoing BCS, UM, and BM in the NAC

and AC cohorts were stratified by cT classification and

molecular subtype. Multivariable logistic regression was

used to examine odds of undergoing BM, adjusting for

patient factors (age, race, socioeconomic status, insurance,

comorbidity), tumor factors (clinical T and N classification,

grade, molecular subtype), facility factors (type, volume,

location), and year of diagnosis. This analysis was

restricted to years 2010–2014, when Her2neu status was
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TABLE 1 Characteristics of the study cohort stratified by neoadjuvant or adjuvant chemotherapy, (2006-–2014)

Characteristics Neoadjuvant (n = 68,850) Adjuvant (n = 216,664) p-Value

n % n %

Surgery type \0.0001

Breast conserving surgery 27,349 39.7 120,626 55.7

Unilateral mastectomy 23,343 33.9 64,152 29.6

Bilateral mastectomy 18,158 26.4 31,886 14.7

Age (mean ± SD) 50.82 ± 11.36 54.89 ± 11.16 \0.0001

Race/ethnicity \0.0001

White, non-Hispanic 51,267 74.5 173,000 79.8

Black, non-Hispanic 11,648 16.9 27,939 12.9

Hispanic 1706 2.5 4172 1.9

Asian/Pacific Islander 2692 3.9 7449 3.4

Native American 237 0.3 699 0.3

Other/unknown 1300 1.9 3405 1.6

SES 0.5143

Low 17,830 25.9 56,510 26.1

Medium 17,918 26.0 56,679 26.2

High 30,807 44.8 96,358 44.5

Unknown 2295 3.3 7117 3.3

Insurance status \0.0001

Private 47,578 69.1 144,975 66.9

Medicare 9213 13.4 45,024 20.8

Medicaid 7789 11.3 16,833 7.8

Other government 889 1.3 2528 1.2

Uninsured 2605 3.8 5033 2.3

Unknown 776 1.1 2271 1.0

Charlson comorbidity score \0.0001

0 61,455 89.3 185,879 85.8

1 6356 9.2 26,144 12.1

2 1039 1.5 4641 2.1

Clinical stage \0.0001

I 8778 12.8 113,145 52.2

II 49,869 72.4 100,100 46.2

III 10,203 14.8 3419 1.6

Clinical T classification

cT1 13,980 20.3 127,266 58.7 \0.0001

cT2 38,947 56.6 81,573 37.6

cT3 15,923 23.1 7825 3.6

Clinical N classification

cN0 33,988 49.4 179,445 82.8 \0.0001

cN1 34,862 50.6 37,219 17.2

Molecular subtypea \0.0001

HR? Her2? 10,246 21.0 23,429 16.8

HR? Her2- 19,573 40.1 78,031 56.1

HR- Her2? 5394 11.0 8921 6.4

HR- Her2- 13,637 27.9 28,702 20.6
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available. We first performed a multivariable model in all

patients to examine the association of NAC with BM when

adjusting for the aforementioned factors. We then per-

formed the similar multivariable analysis to examine

independent predictors of BM in the NAC and AC cohorts

separately. Odds ratio (OR)[ 1 signifies higher odds for

BM. All confidence intervals (CI) are reported at 95%

significance level. All analysis was performed using SAS

9.4 (SAS Inc., Cary, NC), and p\ 0.05 was considered

statistically significant.

RESULTS

Cohort Characteristics

We identified 285,514 women diagnosed with breast

cancer from 2006 to 2014 who met our inclusion criteria.

Demographic, tumor, and facility factors were compared

between patients receiving NAC and AC (Table 1).

Patients undergoing NAC were on average 4.9 years

younger (p\ 0.01) and were less likely to be Caucasian

(74.5 vs. 79.8%) than those undergoing AC. NAC patients

were also more likely to have larger tumors and node-

positive tumors than AC patients.

TABLE 1 continued

Characteristics Neoadjuvant (n = 68,850) Adjuvant (n = 216,664) p-Value

n % n %

Facility type \0.0001

Community 4703 6.8 22,365 10.3

Comprehensive community 24,934 36.2 96,856 44.7

Academic/research 19,970 29.0 58,403 27.0

Integrated network 7719 11.2 21,299 9.8

Other 11,524 16.7 17,741 8.2

Facility annual volume \0.0001

Low (\ 100) 7097 10.3 32,743 15.1

Medium (100–250) 22,237 32.3 81,283 37.5

High ([ 250) 39,516 57.4 102,638 47.4

Location \0.0001

West 8742 12.7 30,422 14.0

Midwest 15,064 21.9 55,992 25.8

Northeast 9983 14.5 39,728 18.3

South 23,537 34.2 72,781 33.6

Unknown 11,524 16.7 17,741 8.2

Histology \0.0001

Ductal 62,303 90.5 190,345 87.9

Lobular 4003 5.8 15,784 7.3

Mixed 2541 3.7 10,511 4.8

Grade \0.0001

Poorly differentiated 37,807 54.9 106,948 49.4

Moderately differentiated 22,165 32.2 81,419 37.6

Well differentiated 3675 5.3 19,713 9.1

Unknown 5203 7.6 8584 4.0

PCR n/a

No pCR 53,969 78.4 n/a n/a

Yes pCR 14,881 21.6

Bold values indicate statistically significant p-values\0.05

SES socioeconomic status; HR hormone receptor; pCR pathologicy complete response
aData only available from 2010–2014
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Temporal Trends in Bilateral Mastectomy, Unilateral

Mastectomy, and BCS from 2006 to 2014

Trends in BCS, UM, and BM varied amongst patients

undergoing NAC, AC, and no chemotherapy (Fig. 1a).

Overall NAC rates went from 8.4% in 2006 to 15.2% in

2014 for cT1 tumors, 29.2 to 45.0% for cT2 tumors, and

68.6 to 73.0% for cT3 tumors. NAC patients were more

likely to undergo BM compared with AC patients (26.4 vs.

14.7%, p\ 0.01). From 2006 to 2014, BM increased from

16.1 to 28.8% (p\ 0.001) for NAC and 7.4 to 17.5%

(p\ 0.001) for AC, respectively. Of note, NAC rates

overall increased from 22.8% of the entire cohort

undergoing NAC in 2006 to 32.8% in 2014. In

women\ 40 years old, rates of BM were higher amongst

NAC, AC, and no chemotherapy groups than in

women C 40 years old (Fig. 1b). There was not significant

interaction effect between NAC/AC and surgical procedure

over time (p = 0.6449). The difference in BM rates

between patients receiving NAC versus AC also varied by

cT classification. Overall this difference was the greatest

among cT1 tumors between NAC and AC (31.7 vs. 13.0%,

p\ 0.001) followed by a smaller difference among cT2

tumors (24.1 vs. 16.6%, p\ 0.001), and a difference that

was somewhat insignificant among cT3 tumors (24.3 vs.

22.3%).
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FIG. 1 Temporal trends in BCS, unilateral and bilateral mastectomy for stage I–III breast cancer patients undergoing neoadjuvant

chemotherapy, adjuvant chemotherapy, and no chemotherapy (2006–2014)

TABLE 2 Number and proportion of patients undergoing breast- conserving surgery, unilateral and bilateral mastectomy stratified by clinical T

classification, (2010–2014)

Treatment Type of surgery cT1 cT2 cT3

n (%) n (%) n (%)

Neoadjuvant therapy Breast conserving surgery 5699 (40.9) 17,900 (46.2) 1779 (30.0)

Unilateral mastectomy 3828 (27.5) 11,513 (29.7) 2712 (45.7)

Bilateral mastectomy 4413 (31.7) 9360 (24.1) 1443 (24.3)

Adjuvant therapy Breast conserving surgery 82,782 (65.1) 36,765 (45.2) 655 (13.8)

Unilateral mastectomy 27,801 (21.9) 31,018 (38.2) 3046 (63.9)

Bilateral mastectomy 16,595 (13.0) 13,523 (16.6) 1060 (22.3)

cT1–3, clinical tumor classification 1–3
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Surgical Procedure Type Stratified by Molecular

Subtype and Clinical Classification

Surgical procedure type for NAC and AC patients is

stratified by cT classifcation in Table 2. Amongst patients

with cT1 tumors undergoing NAC, 4413 (31.7%) patients

underwent BM compared with 16,595 (13.0%) AC

patients. BM rates amongst different molecular subtypes

and stratified by cT classification are listed in Table 3. BM

rates were higher among NAC patients compared with AC

for all molecular subtypes. We examined how BM rates

differed according to the pCR rate for cT1, cT2, and cT3

tumors. Overall, BM rates were similar between those

patients with and without pCR (26.2 vs. 26.9%, p = 0.09).

However, for patients with cT1 tumors, BM rates were 31.8

versus 31.2% (p = 0.57) between pCR and non-pCR, 23.8

versus 25.3% (p = 0.004) for cT2 tumors, and 27.0 versus

27.8% (p = 0.38) for cT3 tumors, respectively.

Independent Predictors of Bilateral Mastectomy

After adjusting for patient, tumor, facility factors, and

breast reconstruction, patients undergoing NAC were about

50% more likely to undergo BM than those undergoing AC

(OR 1.52, CI 95%: 1.47–1.57) (data not shown). This

difference remained significant regardless of reconstruction

status. In 2014, 1499 (15.0%) NAC patients who did not

undergo reconstruction had BM compared with 1818

(8.2%) AC patients; 2362 (69.0%) NAC patients who had

reconstruction underwent BM compared with 2961

(58.0%) AC patients.

Multivariable analysis of predictors of BM was per-

formed separately for NAC and AC patients (Fig. 2).

Similar independent predictors of BM were seen between

the NAC and AC groups except for clinical tumor clas-

sifcation. Patients with cT2/T3 tumors were less likely to

undergo BM then cT1 tumors in patients undergoing NAC

but more likely to undergo BM then cT1 tumors in patients

undergoing AC. The influence of clinical node status was

not different between NAC and AC patients. Finally, pCR

was not an independent factor associated with BM rates

(OR 0.99, CI 95%: 0.93–1.04) among patients undergoing

NAC.

DISCUSSION

Our study has shown that patients undergoing NAC are

undergoing different surgical procedures then patients

undergoing AC. Over roughly 8 years, BM rates have

increased and UM rates have decreased amongst NAC

patients and AC patients, but these trends are more striking

in NAC versus AC patients. Approximately 15% of AC

patients are undergoing BM in contrast to nearly 30% of

NAC patients. Because this is an observational cohort

study, we were not able to control for all the factors that

could influence which surgical procedure a patients

undergoes. However, on adjusted analysis for patient,

tumor, and facility factors available in the NCDB, we still

found that NAC patients were just over 50% more likely to

undergo BM then AC patients. At the same time, BCS rates

have remained relatively stable across all cohorts but only

40% of NAC patients are undergoing BCS in contrast to

60–70% of AC patients and patients who did not reveive

chemotherapy. This trend is in sharp contrast to over a

decade ago, when greater then 60% of patients undergoing

NAC underwent BCS.3,12

Interestingly, we saw a large disparity for BM when

stratifying by clinical tumor size. Thirty-two percent of

cT1 patients undergoing NAC underwent BM compared

with 13% of AC patients. Likewise, only 41% of NAC

patients with AJCC cT1 tumors underwent BCS compared

with 65% of AC patients. This finding is unexpected since

TABLE 3 Number and proportion of patients with different molecular subtypes of breast cancer undergoing bilateral mastectomy stratified by

clinical T classification for patients undergoing neoadjuvant and adjuvant therapy, (2010–2014)

Treatment Subtype cT1 cT2 cT3

n (%) n (%) n (%)

Neoadjuvant therapy HR? Her2? 718 (29.5) 1443 (24.6) 624 (32.3)

HR? Her2- 1233 (33.5) 2855 (26.2) 1527 (30.6)

HR- Her2? 323 (28.1) 745 (24.5) 351 (29.1)

HR- Her2- 994 (35.8) 2219 (27.1) 714 (26.8)

Adjuvant therapy HR? Her2? 2209 (14.6) 1448 (18.8) 149 (26.1)

HR? Her2- 6702 (15.0) 5947 (19.8) 889 (26.3)

HR- Her2? 812 (15.6) 600 (17.8) 65 (18.8)

HR- Her2- 2233 (13.1) 1872 (17.2) 146 (19.6)

HR hormone receptor; cT1–3 clinical tumor classification

cFIG. 2 Independent factors associated with bilateral mastectomy

from 2010 to 2014: (a) adjuvant chemotherapy, and (b) neoadjuvant

chemotherapy
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Age
Race: Asian vs.white

Race: AA vs.white
Race: Hispanic vs.white

Race: Native vs.white
Race: Other vs.white

SES: High vs. Low
SES: Med vs. Low

SES: Unknown vs. Low
Insurance: Unknown vs. Private
Insurance: Medicaid vs. Private
Insurance: Medicare vs. Private

Insurance: Not Insured vs. Private
Insurance: Other vs. Private

Comorbidity: 1 vs 0
Comorbidity: 2 vs 0

Clinical T Classification 2 vs. 1
Clinical T Classification 3 vs. 1
Clinical N Classification 1 vs. 0

Subtype: HR+HER2+VS HR+HER2-
Subtype: HR-HER2+VS HR+HER2-
Subtype: HR-HER2-VS HR+HER2-

Year of Diagnosis: 2011
Year of Diagnosis: 2012
Year of Diagnosis: 2013
Year of Diagnosis: 2014

Histology: Lobular vs. Ductal
Histology: Mixed vs. Ductal

Grade: Not Determined vs. well Differentiated
Grade: Moderately Differentiated vs. well Differentiated

Grade: Poorly Differentiated vs. well Differentiated
Reconstruction: Yes vs. No

Facility Type: Academic vs. community
Facility Type: Comprehensive vs. community

Facility Type: Integrated vs. community
Facility Type: Other vs. community

Facility Volume: <100 vs. >250
Facility Volume: 100-250 vs. >250

Region: Midwest vs. west
Region: Northwest vs. west

Region: South vs. west
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most smaller tumors (cT1) are likely candidates for BCS

and would even be better candidates for BCS after NAC.

Furthermore, independent predictors of BM were essen-

tially the same for both NAC and AC except clinical tumor

size. While a patient with a cT1 tumor in the past would

have undergone BCS if given AC, they are much more

likely to undergo BM if undergoing NAC, likely based on

the fact that they had NAC in the first place. Patients may

feel that BM will enable them to avoid any future

chemotherapy and its toxicities and side effects. It is clear

that, while tumor size was a criterion for BCS in the past, it

is no longer the sole driver of patient’s surgical decisions

today.

We did not see an interaction between BM rates and

pCR rates. Presumably, those patients with pCR would

more likely undergo BCS and not BM then patients without

pCR. Pathologic complete response has also been associ-

ated with improved survival outcomes,2 which could

prompt patients to be less aggressive with surgery. How-

ever, pCR was not associated with lower BM rates in our

multivariate analysis of NAC patients, and thus patients

were just as likely to undergo BM regardless of the

response rate of the tumor to NAC. MRI has been associ-

ated with a fairly high predictive capability for pCR,23 but

the NCDB does not contain any imaging information or

clinical response to NAC so we could not analyze how

clinical response to NAC impacted surgical decision-

making. Thus, despite the important prognostic informa-

tion that pCR can give a patient, it is not necessarily

impacting surgical decisions.

NAC is known to have higher tumor response rates for

certain molecular subtypes of breast cancer.2,24 Our study

did demonstrate some variability in BM rates across dif-

ferent molecular subtypes. Amongst NAC patients, a

greater proportion of patients with triple-negative molec-

ular subtypes underwent BM then other subtypes for cT1

and T2 tumors. The triple-negative molecular subtype has

been associated with BRCA mutation carriers,25,26 and it

is possible that these patients underwent genetic testing

while undergoing NAC and were discovered to be BRCA

carriers. Because BRCA mutation carriers with breast

cancer are known to have higher risk of developing

contralateral breast cancer then noncarriers,27,28 patients

with BRCA genetic mutations may more often choose

BM. At the same time, genetic testing has been associated

with increased BM rates,29,30 and a higher proportion of

patients at higher genetic risk undergo BM.16 It is not

clear whether NAC patients are more frequently under-

going BM because they have had genetic testing or

because they were found to be BRCA carriers, because the

NCDB does not contain genetic information or family

history information. On multivariate analysis, both triple-

negative and HR-HER2neu? tumors were associated with

more BM then HR ? HER2neu- tumors. Patients with

triple-negative and Her2neu? tumors often undergo

longer chemotherapy regimens that are associated with

more toxicities, and these factors could have played a role

in patients choosing BM.

Due to the limitations of the NCDB, our study is missing

variables that would help us further understand why NAC

patients are more often choosing BM. The NCDB only

contains pathologic response to NAC, but there is no

information on the clinical response to NAC, and therefore

we could not evaluate how clinical complete response

could affect surgical decision-making. Since the NCDB is

an observational database, selection bias for patients to

undergo NAC or AC may account for our findings. Lastly,

we used clinical T staging instead of tumor size. Tumor

size for NAC cases is recorded prior to NAC in the NCDB.

We felt there can be many inaccuracies in the preoperative

size measurement prior to NAC and therefore used clinical

T classification instead.

There are no universally accepted indications for BM.

Most guidelines encourage individualized decision-mak-

ing.31,32 Physician recommendations strongly influence

patient decision-making,16 and it is important for surgeons

to understand which factors influence patient surgical

decision-making. In the past, surgical decisions were often

based on anatomic factors and whether a tumor was

amenable to BCS.33 Our data demonstrate that these factors

have lost relevancy for patients. Avoiding future cancers,

possible future treatments, maximizing their cosmetic

result, and getting ‘‘peace of mind’’ have become more

important factors that drive patient surgical decision-

making.16–18 While BM has not been shown to have a

survival benefit over mastectomy or breast-conserving

sugery in patients with unilateral cancer,29,31,32 patients

continue to choose BM in both the adjuvant and neoadju-

vant setting.7–11 Survey studies show that patients often

choose BM for ‘‘peace of mind.’’16,18 However it is not

always clear what ‘‘peace of mind’’ means to each patient,

particularly in the neoadjuvant versus adjuvant setting. In

the neoadjuvant setting it may mean to avoid future

chemotherapy regimens, while in the adjuvant setting it

may mean avoiding future recurrences. It is also not

entirely clear whether BM gives patients better ‘‘peace of

mind’’ then other surgeries. Future prospective studies will

need to study the impact of different surgical procedures on

‘‘peace of mind’’ and whether this impact is sustainable

over the long term.
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