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Abstract

Context—There is concern that mastectomy is overused in the United States.

Objectives—To evaluate the association of patient-reported initial recommendations by

surgeons and those given when a second opinion was sought with receipt of initial mastectomy;

and to assess the use of mastectomy after attempted breast-conserving surgery (BCS).

Design, Setting, and Patients—A survey of women aged 20 to 79 years with intraductal or

stage I and II breast cancer diagnosed between June 2005 and February 2007 and reported to the

National Cancer Institute’s Surveillance, Epidemiology, and End Results registries for the

©2009 American Medical Association. All rights reserved.

Corresponding Author: Monica Morrow, MD, Breast Surgery Service, Memorial Sloan-Kettering Cancer Center, 1275 York Ave,
New York, NY 10065 (morrowm@mskcc.org).

Financial Disclosures: None reported.

Disclaimer: The ideas and opinions expressed herein are those of the authors. Endorsement by the State of California Department of
Public Health, the National Cancer Institute, and the Centers for Disease Control and Prevention or their contractors and
subcontractors is not intended and should not be inferred.

Author Contributions: Dr Morrow had full access to all of the data in the study and takes responsibility for the integrity of the data
and the accuracy of the data analysis.
Study concept and design: Morrow, Hawley, Katz.
Acquisition of data: Hamilton, Graff, Katz.
Analysis and interpretation of data: Morrow, Jagsi, Alderman, Griggs, Hawley, Katz.
Drafting of the manuscript: Morrow, Hawley, Katz.
Critical revision of the manuscript for important intellectual content: Morrow, Jagsi, Alderman, Griggs, Hawley, Hamilton, Graff,
Katz.
Statistical analysis: Hawley, Katz.
Administrative, technical, or material support: Graff, Hamilton, Hawley, Katz.
Study supervision: Hamilton, Graff, Katz.

Additional Contributions: We acknowledge the outstanding work of our project staff: Barbara Salem, MS, MSW, Paul Abrahamse,
MS, and Ashley Gay, BA (University of Michigan); Ain Boone, BA, Cathey Boyer, MSA, and Deborah Wilson, BA (Wayne State
University); and Alma Acosta, Mary Lo, MS, Norma Caldera, Marlene Caldera, and Maria Isabel Gaeta (University of Southern
California), as well as the editorial assistance of Shan-san Wu, BA (Memorial Sloan-Kettering Cancer Center). All of these
individuals received compensation for their assistance. We also acknowledge the breast cancer patients who responded to our survey.
We thank the American College of Surgeons Commission on Cancer (David Winchester, MD, and Connie Bura) and the National
Cancer Institute Outcomes Branch (Neeraj Arora, PhD, and Steven Clauser, PhD) for their support.

NIH Public Access
Author Manuscript
JAMA. Author manuscript; available in PMC 2014 August 19.

Published in final edited form as:
JAMA. 2009 October 14; 302(14): 1551–1556. doi:10.1001/jama.2009.1450.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



metropolitan areas of Los Angeles, California, and Detroit, Michigan. Patients were identified

using rapid case ascertainment, and Latinas and blacks were oversampled. Of 3133 patients sent

surveys, 2290 responded (73.1%). A mailed survey was completed by 96.5% of respondents and

3.5% completed a telephone survey. The final sample included 1984 female patients (502 Latinas,

529 blacks, and 953 non-Hispanic white or other).

Main Outcome Measures—The rate of initial mastectomy and the perceived reason for its use

(surgeon recommendation, patient driven, medical contraindication) and the rate of mastectomy

after attempted BCS.

Results—Of the 1984 patients, 1468 had BCS as an initial surgical therapy (75.4%) and 460 had

initial mastectomy, including 13.4% following surgeon recommendation and 8.8% based on

patient preference. Approximately 20% of patients (n=378) sought a second opinion; this was

more common for those patients advised by their initial surgeon to undergo mastectomy (33.4%)

than for those advised to have BCS (15.6%) or for those not receiving a recommendation for one

procedure over another (21.2%) (P <.001). Discordance in treatment recommendations between

surgeons occurred in 12.1% (n=43) of second opinions and did not differ on the basis of patient

race/ethnicity, education, or geographic site. Among the 1459 women for whom BCS was

attempted, additional surgery was required in 37.9% of patients, including 358 with reexcision

(26.0%) and 167 with mastectomy (11.9%). Mastectomy was most common in patients with stage

II cancer (P <.001).

Conclusion—Breast-conserving surgery was recommended by surgeons and attempted in the

majority of patients evaluated, with surgeon recommendation, patient decision, and failure of BCS

all contributing to the mastectomy rate.

Concerns about excessive use of mastectomy for patients with breast cancer have been

raised for more than 2 decades.1–3 Rates of breast-conserving surgery (BCS) have been used

by some as a quality measure.4–7 Despite a marked increase in BCS, concerns persist that

women with breast cancer are being overtreated with mastectomy.8–12 Several studies

suggest that many women who undergo mastectomy have either a contraindication to BCS

or adjuvant radiation therapy, or prefer mastectomy, often despite strong support for BCS by

their surgeons.9,11 However, other studies have not confirmed these findings.13 None of

these studies disaggregated the initial treatment attempted from subsequent surgery.

Reasons for receipt of mastectomy have not been well studied in populations. Surgeons may

recommend mastectomy initially because of a contraindication to BCS or belief that

mastectomy confers a lower risk of local recurrence. Patients may prefer mastectomy to

BCS, or mastectomy may be performed after unsuccessful attempts at BCS. We performed

an observational study based in 2 large urban areas to determine the reasons women undergo

initial mastectomy for treatment of breast cancer and the frequency of mastectomy after

BCS is attempted.
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METHODS

Study Population and Data Collection

Details of the data collection protocol have been published elsewhere.14 Women in the

metropolitan areas of Los Angeles, California, and Detroit, Michigan, aged 20 to 79 years

and diagnosed with ductal carcinoma in situ or invasive breast cancer (stages I through III)15

between June 2005 and February 2007, which were reported to the National Cancer

Institute’s Surveillance, Epidemiology, and End Results (SEER) program registries, were

eligible for sample selection. A target sample size was selected that was sufficient to address

both treatment outcomes and non–treatment-related outcomes in this urban population of

women with breast cancer.

Patients were excluded if they had stage IV breast cancer, died prior to the survey, or could

not complete a questionnaire in English or Spanish. Asian women in Los Angeles also were

excluded because of enrollment in other studies. Latina (in Los Angeles) and black (in both

Los Angeles and Detroit) patients were oversampled to ensure sufficient representation of

race/ethnic minorities.

Eligible patients were identified via rapid case ascertainment as they were reported monthly

to the collaborating SEER registries. This method yields a study sample that is

representative of the 2 metropolitan areas. Physicians were notified of our intent to contact

patients, followed by a patient mailing of a letter, survey materials, and a $10 cash gift to

eligible study participants. To encourage survey response, the Dillman survey method was

used and was composed of (1) an initial mailing of an introductory letter, risk and benefit

consent sheet, survey materials, return envelope, and $10 cash gift; (2) a reminder contact;

(3) a second survey to nonrespondents; and (4) follow-up calls to assess final status.16 All

materials were sent in English and Spanish to those with Spanish surnames.14 The study

protocol was approved by the institutional review boards of the University of Michigan,

University of Southern California, and Wayne State University and endorsed implicit patient

consent based on the provision of appropriate information about the study and completion of

the survey.

Outcome Measures

Patients were asked which surgical procedure was recommended by the first surgeon they

consulted. Those who reported that the surgeon recommended a mastectomy were asked to

describe the reason based on a list of clinical contraindications to BCS.17 Patients were

asked whether they consulted a second surgeon about surgical treatment options prior to

undergoing treatment and what that second surgeon recommended. Patients also were asked

to identify the first surgery they received after initial biopsy (and which surgeon performed

it). Those who reported BCS were asked whether they had a second lumpectomy to remove

more breast tissue from the same breast and whether they had a subsequent mastectomy on

the same breast.

Receipt of mastectomy was described across 3 categories: (1) initial mastectomy based on

the recommendation by the first surgeon if the patient received mastectomy as the first

procedure after biopsy; (2) initial mastectomy based on a patient-directed decision if their

Morrow et al. Page 3

JAMA. Author manuscript; available in PMC 2014 August 19.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



surgeon recommended BCS or did not recommend one procedure over another; and (3)

mastectomy after unsuccessful BCS if they had 1 or more attempts at lumpectomy followed

by mastectomy. The involvement of the second surgeon in this categorization scheme was

not considered because only 2.2% of patients in the entire study population reported that a

second surgeon recommended a procedure that was discordant with the first surgeon’s

recommendation. Additional variables included age, education, and race/ethnicity (all self-

identified from the survey); and American Joint Committee on Cancer stage15 and SEER

site (from SEER). This information was collected specifically for this study.

Analysis

The sample in this analysis was limited to patients with stages 0, I, or II breast cancer

(N=1984) because surgery decisions for women with later-stage disease differ substantively

from those with earlier-stage disease. The distribution of the different surgery options and

the patterns and outcomes related to the surgeons’ recommendations were described. These

outcomes were evaluated across age, race/ethnicity, education, and SEER site. We then

examined patterns of additional surgery after unsuccessful attempts at BCS. All results were

weighted to account for the sampling design and differential non-response. Results are

presented as un-weighted values, with weighted percentages. The χ2 and t tests (2-tailed)

were used to test for differences in proportions and means by subgroups. Statistical analyses

were conducted using STATA software version 10.0 (Stata-Corp, College Station, Texas).18

RESULTS

A total of 3252 eligible patients were identified (approximately 70% of the Latina and black

patients and approximately 30% of non-Latina white patients) from the metropolitan areas

of Los Angeles and Detroit. After initial patient and physician contact, 119 women were

removed from the sample. Of the 3133 patients eligible to be sent surveys, 432 (13.8%)

could not be contacted and 411 (13.1%) were contacted but did not return the survey. Thus,

2290 patients returned surveys (73.1% response rate; Figure), 96.5% of whom completed a

written survey and 3.5% of whom completed a telephone survey. The response rates were

73.4% for Hispanic women, 66.7% for black women, and 76.5% for non-Latina white and

other women. Surveys were returned a mean of 9 months after diagnosis (range, 5–14

months).

Compared with respondents, non-respondents were more likely to be black (34.9% vs

26.2%; P <.001); to have never married (23.0% vs 19.3%; P =.01); and to have stage II or

stage III disease (43.4% vs 40.5%; P = .005). Nonrespondents were less likely to receive

BCS compared with respondents (54.5% vs 63.2%; P =.02).

Table 1 shows the characteristics of the study sample and the distribution of surgery by

categories. The mean (SD) patient age was 58.6 (11.3) years; 69.2% were white and non-

Latina and 33.5% were high school graduates or attended high school for some time. Of the

1984 patients, 66.6% received BCS only; 13.4% received initial mastectomy based on

surgeon recommendation; 8.8% received initial mastectomy when the first surgeon did not

recommend one procedure over another or recommended BCS; and 8.8% received

mastectomy after unsuccessful attempts at BCS.
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Of the 1984 patients, 66.2% reported that their first surgeon recommended BCS, 17.2%

reported a recommendation for mastectomy, and 16.7% reported that the first surgeon did

not recommend one procedure over another. Among the 341 patients whose surgeons

recommended mastectomy, 67.4% reported a contraindication to BCS, representing 11.3%

of the total sample. There were no significant differences in the patterns of recommendation

by the first surgeon consulted or initial receipt of mastectomy by race/ethnicity, education,

or SEER site.

Of the total patient sample (N=1984), 378 women (19.1%) sought a second opinion about

surgical options prior to treatment. This was more common for women with a higher

education level (13.0% for ≤high school degree, 20.8% for some college, and 26.7% for

≥college degree) (P <.001) and for those advised to undergo mastectomy (33.4%) vs those

advised to have BCS (15.6%) or those who did not receive a recommendation for one

procedure over another (21.2%) (P <.001).

Among patients who sought a second opinion (n=378), discordance between

recommendations of the first and second surgeon was not common; 20.2% of patients whose

first surgeon recommended mastectomy received a second opinion for BCS; conversely,

11.9% of patients who received an initial BCS recommendation received a second opinion

for mastectomy (Table 2). Only 12.1% of the patients who consulted a second surgeon

received a discordant opinion (n=43). The majority of patients who did not receive a first

surgeon’s recommendation similarly did not receive one from a second surgeon. These

results were consistent across race/ethnicity, education, and SEER site. Among the 378

patients who sought a second opinion, 44.0% received surgery from the second surgeon.

Overall, 90.3% of the total patient sample received surgery from the first surgeon consulted.

Most patients received the procedure recommended by their surgeons. Among the 1544

patients who did not obtain a second opinion, only 2.1% received a mastectomy when the

first surgeon recommended BCS, whereas 88.8% of patients received mastectomy when

their surgeon recommended it (Table 3). Most patients received the recommended treatment

when the first and second surgeon concurred on their recommendation. Only 1.9% of

patients received mastectomy when both surgeons recommended BCS, while 77.6% of

patients received mastectomy when both surgeons recommended the procedure. Patient

adherence to surgeon recommendation was also high when the first surgeon made no

specific recommendation but the second surgeon did. Only 3.9% of patients received

mastectomy when the second surgeon recommended BCS, while 92.9% received

mastectomy when the second surgeon recommended it. About one-third of patients received

a mastectomy when the first surgeon did not make a recommendation for one procedure

over another and no second surgeon was consulted.

Table 4 shows surgical outcomes for 1459 patients for whom BCS was attempted. No

additional surgery was required for 62.1% of the patients. Reexcision lumpectomy was the

most common additional surgical procedure performed (26.0%) and 11.9% of patients

underwent mastectomy after BCS was attempted. Conversion to mastectomy after a single

attempt at lumpectomy occurred in 7.7% of patients and 4.2% had a reexcision followed by

a mastectomy.

Morrow et al. Page 5

JAMA. Author manuscript; available in PMC 2014 August 19.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



The likelihood of additional surgery after BCS differed by cancer stage (P <.001). Women

with ductal carcinoma in situ experienced the highest rate of additional surgery because they

had the greatest likelihood of reexcision lumpectomy (30.7% for ductal carcinoma in situ vs

23.7% for women with stage I disease and 24.0% for stage II disease). Patients with stage II

disease were at highest risk for post-BCS mastectomy (18.0% vs 12.0% for ductal

carcinoma in situ and 8.3% for stage I disease; P<.001). Initial BCS failure was particularly

high for the few women who underwent this procedure despite receiving an initial

recommendation for mastectomy; 46.5% of the 68 patients who underwent BCS after initial

recommendation for mastectomy required conversion to mastectomy.

COMMENT

In this large regional study of women recently diagnosed with stages 0 through II breast

cancer, we found that one-third of patients underwent mastectomy as final treatment. Of the

total patient population, 13.4% underwent mastectomy following the recommendation from

their surgeon, and most of these women reported a contraindication to BCS or radiation;

8.8% of patients underwent initial mastectomy based on a patient-directed decision (eg, their

first surgeon recommended BCS or did not recommend one procedure over another); and

8.8% underwent mastectomy after 1 or more unsuccessful attempts at BCS. These results

were consistent across race/ethnicity, education, and SEER site.

The results of this study suggest that most surgeons in 2 large, diverse urban regions

appropriately recommended local therapy options for patients with breast cancer. The

majority of women who received a surgeon recommendation for initial mastectomy reported

a clinical contraindication to breast conservation. Only 6.2% of patients who did not report a

clinical contraindication received a surgeon recommendation for mastectomy, suggesting

that surgeons have largely adopted appropriate contraindications to BCS in clinical practice.

Appropriate selection of patients for initial surgical treatment is further supported by our

finding that only a small proportion of patients (12.1%) who sought a second opinion

received a recommendation for a different procedure from a second surgeon. Additionally,

the low rate of conversion to mastectomy after initial attempts at BCS (11.9%) suggests that

surgeons accurately determined candidates for BCS. The high failure rate (46.5%) of the few

patients (n=68) who underwent BCS despite surgeon recommendation for mastectomy

further underscores the accuracy of the surgical evaluation.

Our findings suggest that patient preferences play an important role in initial receipt of

mastectomy, especially in the absence of a surgeon recommendation favoring one procedure

over another. This is consistent with other studies that have shown that when both

procedures are medically appropriate, more patient involvement in breast surgery decisions

is associated with a greater probability of mastectomy.9,11 Our finding that some patients

reported that their surgeons did not recommend one surgery option over another is consistent

with results from a recent survey of surgeons in Detroit and Los Angeles, which showed that

(in the absence of clinical contraindications) some surgeons give women the choice of

procedures without favoring one over another.19
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Some aspects of our study merit comment. The generalizability of the results is limited to a

diverse urban population, and some ethnic groups (eg, Asian American women) were

excluded from the sample. We only assessed patient recall about communication with

clinicians and thus we do not know what surgeons actually discussed or recommended with

regard to surgery options.

Patient recall of detailed communication issues may be prone to bias. In particular, we may

have underestimated the number of patients with clinical contraindications to BCS because

this item was based on detailed patient recall of reasons for treatment recommendations.

However, additional analyses of our data suggest that the content and criterion validity of

patient recall about the type and sequence of surgery they received and the recommendations

made by their surgeons was valid. It is possible that patient recall may vary over time,

influencing the accuracy of our results. However, patient surveys were completed shortly

after surgery, and our prior work has shown that patient reports do not vary within this

sampling time frame.9 Finally, nonresponse and missing data may have biased some of our

results, particularly because non-responders were noted to differ from responders in some

demographic and clinical characteristics.

Our results have important implications for clinical and health policy. There are lingering

concerns that mastectomy may be overused in the United States. Indeed, some medical

centers have used their rate of BCS as a quality indicator.4–6 Our results provide a

framework for considering whether mastectomy is overused today. If there is a problem, is it

with (1) the initial surgeon recommendations for mastectomy; (2) the failure of initial

surgical treatment with BCS; or (3) patient decision making for initial mastectomy?

Our results suggest that surgeon recommendations for surgical treatment of breast cancer in

this large population-based study were sound. Recommendations for mastectomy were

largely based on clinical contraindications to BCS. Moreover, the failure rate after initial

BCS was low; whereas, the failure rate for BCS following surgeon recommendation for

mastectomy was high. This suggests that more detailed pre-operative imaging evaluations

are unlikely to have a substantial effect on the number of patients requiring conversion from

BCS to mastectomy, a finding confirmed in several recent studies that examined the use of

magnetic resonance imaging for breast cancer treatment selection.8,20,21

Our observation that patients with stage II disease had the highest rate of conversion to

mastectomy after attempted BCS suggests that an expanded use of preoperative

chemotherapy could result in a decrease in the mastectomy rate. In randomized trials,22,23

the use of initial chemotherapy reduced the mastectomy rate by about 30% in patients

deemed to have tumors too large for BCS at presentation. Yet only 47% of surgeons in a

recent survey endorsed the use of pre-operative chemotherapy to allow BCS.24 Other studies

have shown that, in practice, the use of neoadjuvant therapy in patients with larger cancers

allowed successful BCS in approximately half of the cases.25 The increased use of neo-

adjuvant therapy has the potential to reduce both the number of unsuccessful attempts at

BCS and the number of initial recommendations for mastectomy.
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Our results also suggest that reexcision after initial attempted BCS is an important clinical

issue. Overall, 525 patients (37.9%) who initially received BCS required a second surgical

procedure—a result consistent with other studies that show highly variable rates of

reexcision ranging from 10%26 to 50%27 of BCS cases. The reasons for this variation are

multifactorial, but a major contributing factor is a lack of consensus as to what constitutes an

adequate margin of resection for a lumpectomy.28 Reexcision, even when successful, has

multiple adverse consequences, including worsened cosmetic outcome, delay in adjuvant

therapy, and higher cost of care. While we did not directly query patients regarding the

effect of the potential need for multiple surgeries or their choice of surgical treatment, a

major difference between mastectomy and BCS is the much greater likelihood of requiring a

single operation when mastectomy is chosen, and this may have influenced patient

preference.

Our results also suggest that patient preferences may play an important role in shaping the

pattern of surgical treatment for breast cancer. One-third of patients appear to choose

mastectomy as initial treatment when not given a specific recommendation for BSC or

mastectomy by their surgeon, accounting for about one-quarter of total mastectomy use.

Patients may prefer mastectomy for peace of mind or to avoid radiation. Indeed, patient

preferences for mastectomy are strongly influenced by concerns about disease recurrence,

and inconvenience and fears of radiation.9,11,29 Prior research has suggested that actual

patient knowledge about these issues with regard to the treatment options was quite low.30

Thus, there may be opportunities to improve patient decision making regarding initial local

therapy.

In conclusion, findings of this survey of women with breast cancer demonstrate that the

etiology of current mastectomy rates is multifactorial, but that BCS is recommended by

surgeons and attempted in a majority of patients. Efforts to decrease mastectomy rates by

focusing on improved patient selection for BCS, either through the increased use of second

opinions or more detailed imaging evaluations, are not likely to have a major effect. Our

findings suggest that a combined approach of education for patients and health care

professionals targeting specific areas may improve decision making.
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Figure.
Flow of Patients in the Study
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Table 1

Population Characteristics (N = 1984)

No. of Patients Weighted, %a

Race/ethnicity

 Latina 502 12.6

 Black 529 16.2

 White (non-Latina) 903 69.2

 Otherb 50 2.0

Age, mean (SD), y 1976c 58.6 (11.3)

Education

 ≤High school degree 780 33.5

 Some college 663 34.9

 ≥College degree 504 29.5

 Missing 37 2.1

AJCC stage

 Ductal carcinoma in situ 458 23.3

 Stage I 833 43.9

 Stage II 693 32.8

Receipt of surgery option

 BCS only 1298 66.6

 Surgeon recommendation for mastectomy 288 13.4

 No recommendation for mastectomyd 172 8.8

 Mastectomy after unsuccessful BCS attempt 170 8.8

 No additional surgery after biopsy 34 1.4

 Missing 22 1.0

Abbreviations: AJCC, American Joint Committee on Cancer; BCS, breast-conserving surgery.

a
Values are weighted to account for the sample design.

b
Category includes Asians, Pacific Islanders, and American Indians.

c
Missing data for 8 patients.

d
Indicates that the surgeon did not recommend one procedure (BCS or mastectomy) over another.
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Table 2

Frequency and Outcomes of Second Opinions

Recommendation by Second Surgeon No. of Patients (n = 378)a

Recommendation by First Surgeon, No. (Weighted %)

Breast-Conserving Surgery Mastectomy Neitherb

Breast-conserving surgery 166 130 (73.9) 19 (20.2) 17 (28.0)

Mastectomy 102 24 (11.9) 69 (65.6) 9 (15.5)

No recommendation 82 27 (14.2) 14 (14.2) 41 (56.5)

Total 350 181 (100) 102 (100) 67 (100)

a
There were 28 patients with missing information (7.4%).

b
Indicates that the surgeon did not recommend one (breast-conserving surgery or mastectomy) procedure over another.
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Table 3

Percentage of Patients Who Received Mastectomy as Initial Treatment by Surgeon Recommendationa

Recommendation by Second Surgeon No. of Patients

Recommendation by First Surgeon, No. (Weighted %)b

Breast-Conserving Surgery Mastectomy Neitherc

No second opinion 1544 1052 (2.1) 241 (88.8) 251 (34.8)

Breast-conserving surgery 167 131 (1.9) 19 (33.8) 17 (3.9)

Mastectomy 105 24 (26.6) 72 (77.6) 9 (92.9)

No recommendation 83 28 (36.5) 14 (32.3) 41 (45.9)

a
There were 85 patients with missing information.

b
Indicates the weighted percentage of those patients who received initial mastectomy. For instance, of the 1052 patients for whom their first

surgeon recommended breast-conserving surgery and who did not obtain a recommendation from a second surgeon, 2.1% (weighted percentage)
had a mastectomy as the initial treatment.

c
Indicates that the surgeon did not recommend one (breast-conserving surgery or mastectomy) procedure over another.
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Table 4

Surgical Outcomes by Stage for Patients Who Received Initial Breast-Conserving Surgerya

Surgical Outcomes All (n = 1459)b Ductal Carcinoma in Situ (n = 359) Stage I (n = 652) Stage II (n = 448)

No further surgery 934 (62.1) 218 (57.3) 444 (68.0) 273 (58.0)

Reexcision only 358 (26.0) 100 (30.7) 152 (23.7) 105 (24.0)

Reexcision and then mastectomy 63 (4.2) 22 (6.3) 22 (3.0) 19 (4.6)

Mastectomy only 104 (7.7) 19 (5.7) 34 (5.3) 51 (13.4)

a
Values are expressed as number (weighted percentage). There were 9 patients with missing information.

b
P<.001 for differences in patterns of surgery by stage.
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