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Abstract

Background—Variation in rates of breast reconstruction after mastectomy has raised concerns

about the quality of decisions about reconstruction. We sought to evaluate patient decision making

about reconstruction, using a validated measure of knowledge and preferences related to

reconstruction.

Methods—A cross-sectional survey of early-stage breast cancer survivors from four university

medical centers was conducted. The survey included measures of knowledge about specific

reconstruction facts, personal goals and concerns, and involvement in decision making. A

multivariable linear regression model of characteristics associated with knowledge and a logistic

regression model of factors associated with having reconstruction were developed.

Results—84 patients participated (59% response rate). Participants answered 37.9% of

knowledge questions correctly. Higher education (beta 15%, p=0.003) and having reconstruction

(beta 21%, p<0.0001) were associated with higher knowledge. The goals “use your own tissue to

make a breast” (OR 1.53, 95% CI 1.15, 2.05) and “wake up after mastectomy with reconstruction

underway” (OR 1.66, 95% CI 1.30, 2.12) were associated with reconstruction. The goal “avoid

putting foreign material in your body” was associated with no reconstruction (OR 0.64, 95% CI

0.48, 0.86). Most patients reported they mainly made the decision or made the decision with the

doctor equally (93%, 95%CI 85-97%), and that their degree of involvement was about right (85%,

95%CI 75-91%).
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Conclusion—Women treated with mastectomy in this study were not well-informed about

breast reconstruction. Treatments were associated with patients' goals and concerns, however, and

patients were highly involved in their decisions. Knowledge deficits suggest that breast cancer

patients would benefit from interventions to support their decision making.

Introduction

Rates of breast reconstruction and geographic variation in rates of reconstruction,1, 2 have

raised concerns about the quality of decisions that determine who gets breast

reconstruction.3 Decisions about breast reconstruction are sensitive to the preferences of the

patient because the right choice depends primarily upon the patient's personal preferences,

rather than medical characteristics.4 For preference sensitive decisions, a growing

international consensus defines decision quality as the extent to which the treatment choice

reflects the preferences of an informed patient.5 Thus, a high-quality decision about breast

reconstruction requires that patients: (1) have knowledge about reconstruction, including its

risks and benefits, (2) receive treatment that is consistent with their preferences and goals,

and (3) are involved in making decisions about their care.

Little is known about patients' specific knowledge about reconstruction or the degree to

which their treatments reflect their preferences. Up to twenty percent of breast cancer

survivors have reported they were never told about reconstruction,6, 7 and ethnic minority

women appear to be least informed about reconstruction.8 Patients who have had

reconstruction have expressed regret about having it and the feeling that their goals were not

met.9 A significant shortcoming of prior studies is the lack of validated instruments to

measure these aspects of the decision making process.

The objective of this study was to evaluate decisions about breast reconstruction among

women with early stage breast cancer, using a validated measure of decision quality.

Specifically, we sought to measure women's knowledge about reconstruction and to evaluate

the degree to which treatments reflected patients' goals and preferences. A secondary

objective was to identify factors associated with knowledge and to describe the degree of

patient involvement in decision making about reconstruction.

Methods

Study design

We conducted a cross-sectional survey of breast cancer survivors at four university medical

centers. The survey was part of a larger study designed to validate decision quality survey

instruments for breast reconstruction, breast cancer surgery, and adjuvant therapy. This

paper reports on the subset of participants who responded to the reconstruction survey.

Patient population

Subjects included a sample of adult women who had been treated with mastectomy for

early-stage invasive breast cancer (Stage I, II) at one of four institutions (Dana Farber

Cancer Institute, Massachusetts General Hospital, University of California San Francisco,

and University of North Carolina Chapel Hill) and who were between one and three years
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from treatment at the time of contact. Because we were interested in studying decision

making, we attempted to include only patients who actually had a choice about mastectomy

versus lumpectomy, reconstruction, and systemic therapy. Thus, women with ductal

carcinoma in situ only or bilateral breast cancer, those who received neoadjuvant systemic

therapy, and those undergoing treatment for a second primary were excluded.

Eligible participants were identified through each institution's cancer registry. We estimated

the number of patients we needed to contact to fulfill sample size requirements and then

identified a sample of consecutive patients meeting inclusion criteria. Purposive sampling

was used in an attempt to achieve adequate representation in 4 key subgroups for the overall

trial– age greater than 60, non-White race, mastectomy treatment, and study site.

Enrollment

A letter was mailed to each eligible participant's primary breast cancer provider, informing

them of the intent to contact their patients and offering the opportunity to opt out any patient

because of exclusion criteria or for other reasons. A modified Dillman survey method was

then followed.10 Eligible participants were mailed a packet containing an introductory letter,

the survey instrument, consent forms, an opt-out postcard, and a packet of breast cancer

postal stamps worth approximately ten dollars. Follow-up phone calls were made to those

who did not return the survey or opt-out card. A reminder packet with the survey and

consent form was sent to non-responders. Another packet of stamps was mailed to women

who completed the survey.

Measures

The survey instrument included questions about demographics, medical and treatment

history, the Breast Reconstruction Decision Quality Instrument (DQI), the patient's preferred

treatment, and how informed the patient felt. We also collected demographic, medical, and

treatment data from each institution's cancer registry. When a patient's report conflicted with

the registry on a medical or treatment issue (eg. stage of disease), we examined the medical

record to resolve the issue.

Breast Reconstruction Decision Quality Instrument (DQI)—The DQI contains

three sections.

1. Knowledge: 7 multiple choice items. In this sample, the knowledge items had good

internal consistency (0.81 Cronbach's alpha), moderate short term retest reliability

(0.57 intraclass correlation coefficient), and good discriminant validity.11

2. Goals and concerns: 13 items. Goals and concerns were rated on an importance

scale from 0 (not at all important) to 10 (extremely important) for the decision

about reconstruction. Respondents also selected their three most important goals/

concerns.

3. Involvement in decision making: 8 multiple choice items covered the following

four issues: a) was the patient offered a choice; b) were the pros of reconstruction

discussed; c) were the cons of reconstruction discussed; and d) did the provider ask

the patient what she wanted.
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The DQI development process has been described before.12 It included evidence review,

elicitation of key facts and goals from patients and providers, drafting of items, and

cognitive testing of items.

Treatment preference—This single item asked, “Which option was your personal

preference?” with responses “No breast reconstruction”, “Breast reconstruction with an

implant”, “Breast reconstruction with a flap”, or “I'm not sure”.

Perception of being informed—This single item asked, “On a scale from 0 to 10, where

10 means extremely well informed and 0 means not informed at all, how informed did you

feel about breast reconstruction options for breast cancer?”

Statistical analysis

Descriptive summary statistics, including means and standard deviation for continuous

variables and frequencies for categorical variables, were calculated.

Knowledge—The percentage of knowledge questions answered correctly was calculated.

An “I am not sure” response was scored as incorrect, and missing responses were imputed

with 1/k, where k was the number of possible responses. A knowledge score was calculated

for every respondent who completed at least 4 of the 7 items.

To identify characteristics associated with higher knowledge, two-sample t-tests were first

used. For each patient characteristic, the sample was divided into two groups (e.g., white and

non-white), and the mean knowledge score for each group was compared using a t-test. The

final multivariable linear regression model included only those significant at p≤0.05 level.

Goals and concerns—Two-sample t-tests were used to compare the importance ratings

for each of the goals, between those who had reconstruction and those who did not.

Predictors of treatment—We developed a multivariable logistic regression model to

identify the independent predictors of having reconstruction. We examined demographic

characteristics, medical factors, involvement, and goals in bivariate analyses. Due to sample

size constraints, the final model only included the combination of three predictors with the

highest likelihood score. The percentage of patients receiving treatment that was not

concordant with their preference (ie, wanted reconstruction but did not have it, or wanted no

reconstruction but did have it) was also calculated.

Results

Patient characteristics

The sample consisted of 84 women who had undergone mastectomy for treatment of early

stage breast cancer between 2004 and 2007 (Table 1). The average age was 54.9 years (SD

10.6), 80% of respondents were white, 66% had a college degree, and 31% had Stage I

disease. Participants were an average of 31 months from treatment at the time of the study.

Sixty-one percent of respondents had undergone reconstruction – 21% with a flap (including

patients who had a flap and implant at the same time) and 39% with an implant. In the larger
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study, the response rate was 59%, and providers opted out 26 of 780 (3%) potentially

eligible patients for unspecified reasons. Responders were more likely to be white than non-

responders (85.2% vs. 71%, chi-square p<0.0001).

Knowledge

Overall, participants answered 37.9% (SD=24.1) of the knowledge questions correctly

(Table 2). 34% of participants were able to answer at least 50% of questions correctly.

Knowledge was highest for questions about the definition of implant reconstruction and the

relative recovery time from implants versus flaps. Knowledge was lowest for questions

about the rate of complications after reconstruction and satisfaction after implants versus

flaps.

On multivariable analysis (Table 3), education and treatment were the only significant

predictors of knowledge score. Higher education (regression coefficient 15%, p=0.003) and

having reconstruction (regression coefficient 21%, p<0.0001) were associated with higher

knowledge.Overall, participants perceived that they were well informed about breast

reconstruction (mean 9.4 on scale 0 to 10). The perception of being informed was weakly

correlated with actual knowledge (Pearson's correlation coefficient 0.28).

Goals and concerns

The majority of women felt it was very important to get back to their usual activities and

have the fewest complications (mean 9.0 on scale 0 to 10) – whether or not they had had

reconstruction (Figure 1). Women who had reconstruction also felt strongly about having a

natural appearance in clothing (mean 8.7, SD 2.2) and not using a prosthesis (mean 7.3, SD

3.3). On the other hand, women who did not have reconstruction also felt strongly about

having the fewest possible surgeries (mean 9.3, SD 1.4).

Involvement in decision making

Participants reported a substantial amount of involvement in decision making about

reconstruction. The majority of women reported that they mainly made the final decision

about reconstruction or made the decision with the doctor equally (93%, 95%CI 85-97%)

and that their degree of involvement in decision making was about right (85%, 95%CI

75-91%). Many participants (69%, 95%CI 58-79%) reported that their providers discussed

the pros of reconstruction, whereas a smaller minority (23%, 95%CI 14-33%) reported that

their providers discussed the cons.

Predictors of reconstruction

We sought to identify which of the above variables (demographics, goals and concerns)

were associated with having reconstruction (Table 4). On multivariable analysis, two goals

were associated with having reconstruction: “use your own tissue to make a breast” (OR

1.53, 95% CI 1.15, 2.05) and “wake up after mastectomy with reconstruction underway”

(OR 1.66, 95% CI 1.30, 2.12). The goal “avoid putting foreign material in your body” was

associated with not having reconstruction (OR 0.64, 95% CI 0.48, 0.86).
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Three women (3.6%) received treatment that was not concordant with their stated preference

about reconstruction. One person preferred to have reconstruction but did not have it and the

other two preferred to have a flap but received an implant instead.

Discussion

Breast cancer survivors treated with mastectomy in this study showed low overall

knowledge about breast reconstruction. Their decisions about reconstruction appeared to be

associated more with personal goals and concerns, rather than demographic or medical

characteristics, and reflected a high degree of patient involvement.

Knowledge

Our finding of low knowledge about breast reconstruction is consistent with previous

findings. Given that our patient sample had a higher-than-average education level and rate of

reconstruction, we believe that knowledge levels in breast cancer survivors in general may

be lower than in this sample. A recent population-based study of 1,844 breast cancer

survivors in Detroit and Los Angeles found that only 11% could correctly answer three

questions about the number of operations for reconstruction, the effect of reconstruction on

surveillance, and sensation after reconstruction.7

One might expect a patient to have lower knowledge about a specific issue if that issue were

not a great concern for her, but our findings suggest otherwise. Participants were most

concerned about getting back to usual activities and avoiding complications, but their

knowledge about these areas was lacking − 39% of women could not correctly answer

questions about recovery with implants versus flaps. Participants also expressed a high level

of concern about avoiding complications, but nearly all (96%) participants could not

correctly identify the approximate rate of complications from reconstruction.

One of the reasons for low knowledge about reconstruction may have been inadequate

discussion by providers about reconstruction as an option. Twenty-six percent of our sample

of women did not recall any provider mentioning reconstruction as an option for them, a

finding consistent with other studies. The population-based study of breast cancer survivors

in Detroit and Los Angeles found that 25% of women did not recall a discussion of

reconstruction.7 In the National Comprehensive Cancer Network, 60% of women did not

have a discussion about reconstruction documented in their record.13 In that study, younger,

more educated women not having radiation were more likely to have had such a discussion.

More recently, another population-based study of survivors in Los Angeles found that 19%

reported no discussion of reconstruction with their provider.6 Lower-income women in that

study were less likely to have discussed reconstruction with their provider.

Another possible explanation for the finding of low knowledge levels is poor recall of the

informed consent discussion. Several studies have found that surgical patients forget much

of the information they discuss with their surgeon,14, 15 even within hours of the

discussion.16 In a study of patients undergoing breast reduction, patients recalled an average

of 3 out of 12 facts about breast reduction, six days after the procedure.17 In our study,

patients had undergone surgery an average of 2.4 years prior to contact.
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We measured patients' knowledge of specific facts but not their ability to apply that

knowledge to make good decisions about their care. Nonetheless, having a basic fund of

knowledge about the treatment options is a necessary minimum for a high-quality treatment

decision. The finding of relatively poor knowledge in this study raises concern about the

quality of patients' decisions about reconstruction.

Patients felt highly informed about reconstruction, even though they had low levels of

knowledge about it, a finding that is consistent with several other studies.18-20 Each of these

studies has found that people's perceptions of their knowledge about a specific topic tend to

be higher than their actual knowledge levels. This tendency to overestimate one's knowledge

underscores the importance of knowledge measures that ask questions about specific facts,

rather than asking only how informed a person feels. It also highlights the importance of

surgeons providing detailed information about reconstruction, even to patients who believe

they are adequately informed.

Goals and concerns

We suspect that breast cancer survivors may have more practical and realistic goals about

reconstruction than their providers realize. Participants were most concerned, on average,

about getting back to their usual activities and about having the fewest number of

complications, regardless of whether or not they had reconstruction. Although women who

had reconstruction expressed concern about appearance with or without clothing, they

expressed equal or greater concern about return to usual activities, minimizing

complications, and minimizing the number of surgeries. Other studies have found that

patients who chose not to have breast reconstruction had substantial concerns about

complications or about needing more surgery.21, 22

Breast surgeons and plastic surgeons ought to explicitly ask each patient how she feels about

key goals and concerns, early in the surgical decision making process. Patients in this study

who valued using their own tissue were more likely to have reconstruction, and patients who

wanted to avoid foreign material in their body were less likely to have reconstruction. In

another study that identified patients' goals of reconstruction, fear of surgery was associated

with not having reconstruction, and concern about body image was associated with

reconstruction.23 These findings affirm the importance of discussing specific goals and

concerns, including types of breast reconstruction, early in the decision making process

about whether or not to have reconstruction.

Are patients getting what they want?

We found that breast cancer patients' decisions about reconstruction were, in fact, associated

with their personal goals, rather than personal characteristics such as age, race, or income. A

few participants (4%), however, did not have the treatment they wanted. Although clinical

factors (such as need for post-mastectomy radiation or severe co-morbidities) may have

posed contraindications to reconstruction, we suspect that some patients are not aware of

reconstruction as an option or are not explicitly asked for their preference. Breast cancer

survivors have reported not being asked for their preferences about treatment in other

studies,24 and breast cancer providers frequently cannot predict their patients' treatment
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preferences.25 Interestingly, all of the women in this study who reported a preference for no

reconstruction did not have reconstruction, suggesting that breast reconstruction was not

over-used.

Concordance between treatment and patients' preferences has been associated with better

clinical outcomes among women deciding about breast cancer surgery (breast conservation

versus mastectomy).26 Among women who are concerned about appearance, having breast

conservation is associated with better postoperative mental health. By contrast, having

mastectomy despite a preference for breast conservation is associated with poorer

postoperative mental health and body image.

We are uncertain what women's informed preferences about breast reconstruction are at this

point. If participants had been more fully informed about the facts about reconstruction, their

preferences and goals about reconstruction might have been differently distributed. For

example, women may have rated goals related to complications and recovery more highly,

had they been fully informed. Similarly, some women who stated a preference for

reconstruction may actually have preferred no reconstruction, had they been fully informed.

Limitations

Participants were an average of 2.4 years out from their decisions at the time of the study.

Although knowledge was likely higher at the time of decision making, we believe

substantial deficits in key areas did exist. In our current phase of investigation, we are

measuring patient knowledge closer to the time of decision making. Participants' positive or

negative experiences may also have affected their ratings for the goals and concerns. We are

unsure of the direction of this possible bias in our results.

Although we found a trend toward women with higher knowledge being more likely to have

had reconstruction, we cannot infer any causality between knowledge and treatment choice.

Women who had reconstruction may have been more likely to seek information about

reconstruction or to retain knowledge about it.

This sample came from a population of women treated at university cancer centers, and the

rate of reconstruction (59%) was relatively high, compared to national averages of about

30-40%.1, 2 We believe that knowledge and concordance between treatment and preferences

in this study may be higher than in the broader population of women undergoing

mastectomy. The sample was also relatively well-educated and primarily White. Another

study found that low-acculturated Latina women were less likely to undergo reconstruction

despite having a relatively strong desire for it,8 suggesting that levels of preference

concordance in our study may be higher than in the broader population of mastectomy

patients.

Conclusion

Women treated with mastectomy for early stage breast cancer in this study were not well-

informed about post-mastectomy breast reconstruction. Participants were most concerned

about returning to usual activities and minimizing complications when deciding whether to

have reconstruction. The decision about breast reconstruction is in fact associated with a
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patient's specific goals and concerns, rather than merely demographic or clinical

characteristics. Patients making decisions about reconstruction would benefit from evidence-

based decision support interventions, such as patient decision aids.
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Figure 1.
Patient ratings of the importance of goals and concerns, on a scale from 0 (not important) to

10 (extremely important). The wording of the goals and concerns has been shortened to fit

this graph. Error bars depict the standard error.
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Table 1
Demographic and treatment characteristics of study sample (N=84)

All Reconstruction No reconstruction

N % Flap* N (%) Implant N (%) N (%)

All patients 84** 18 33 33

Age in years, mean (SD) 54.9 (10.6) 54.6 (8.8) 51.5 (9.2) 58.4 (11.8)

Months since diagnosis, mean (SD) 31.5 (10.1) 33.9 (11.6) 31.5 (9.2) 30.1 (10.1)

Race

 White 67 (79.8) 15 (83.3) 28 (84.8) 24 (72.7)

 Black 6 (7.1) 0 (0) 2 (6.1) 4 (12.1)

 Other 11 (13.1) 3 (16.7) 3 (9.1) 5 (15.2)

Education

 High school or less 10 (11.9) 3 (16.7) 2 (6.1) 5 (15.2)

 Some College 19 (22.6) 2 (11.1) 10 (30.3) 7 (21.2)

 College Graduate 55 (65.5) 13 (72.2) 21 (63.6) 21 (63.6)

Income

 less than $15,0000 4 (4.8) 0 (0) 1 (3.0) 3 (9.1)

 $15,000 to $29,999 5 (6.0) 2 (11.1) 2 (6.1) 1 (3.0)

 $30,000 to $59,999 17 (20.2) 3 (16.7) 2 (6.1) 12 (36.4)

 $60,000 to $99,999 15 (17.9) 5 (27.8) 4 (12.1) 6 (18.2)

 $100,000 or more 37 (44.0) 7 (38.9) 21 (63.6) 9 (27.3)

Marital Status

 Partnered 60 (71.4) 14 (77.8) 28 (84.8) 18 (54.5)

 Single/divorced/widowed 24 (28.6) 4 (22.2) 5 (15.2) 15 (45.5)

Breast cancer stage

 I 26 (31.0) 5 (27.8) 10 (30.3) 11 (33.3)

 II 58 (69.0) 13 (72.2) 23 (69.7) 22 (66.7)

Reconstruction timing 51

 Immediate 36 (70.6) 12 (66.7) 24 (72.7) NA

 Delayed 15 (29.4) 6 (33.3) 9 (27.3) NA

Radiation treatment

 None 65 (77.4) 14 (77.8) 26 (78.8) 25 (75.8)

 Had radiation 19 (22.6) 4 (22.2) 7 (21.2) 8 (24.2)

*
Includes patients who had a flap and implant at the same time.

**
Not all items add to 84 if data were missing.

NA = not applicable
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Table 2

Knowledge of specific reconstruction topics.

Question and possible response (correct response in italics) Number who chose
this response N*

(%)

In general, which women are more satisfied with their breast reconstruction?

 a. Women who have reconstruction at the time of the mastectomy 23 (27.4)

 b. Women who delay reconstruction 1 (1.2)

 c. They are both equally satisfied 28 (33.3)

 d. I am not sure 30 (35.7)

After which type of breast reconstruction are women more satisfied with the look and feel of the reconstructed breast?

 a. Implants 5 (6.0)

 b. Flaps 13 (15.5)

 c. Both are about the same 25 (29.8)

 d. I am not sure 38 (45.2)

Mark whether or not it is true for breast reconstruction with an implant.

 a. Uses fat and tissue from other parts of the body to make a breast.** 11 (13.1)

Mark whether or not it is true for breast reconstruction with a flap.

 b. Usually requires more than one surgery.** 24 (28.6)

Which breast reconstruction surgery is easier on the body, that is, heals faster?

 a. Implants are easier 48 (57.1)

 b. Flaps are easier 2 (2.4)

 c. Implants and flaps are equally easy 2 (2.4)

 d. I am not sure 29 (34.5)

Out of every 100 women who have breast reconstruction, about how many will have a major complication, such as
needing hospitalization or an unplanned procedure, within 2 years?

 a. Few than 25 46 (54.8)

 b. 25-50 3 (3.6)

 c. 50-75 1 (1.2)

 d. More than 75 1 (1.2)

 e. I am not sure 31 (36.9)

How does breast reconstruction affect future screening for breast cancer?

 a. Makes it harder to find cancer 16 (19.0)

 b. Makes it easier to find cancer 36 (42.9)

 c. Has little or no effect on finding cancer 30 (35.7)

 d. I am not sure 2 (2.4)

Total 37.9

*
Not all items add to 84 if responses were missing.

**
The original question tested 4 statements. 3 statements were deleted after survey validation. For this question, this table presents the number who

answered correctly.
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Table 3

Univariate (two-sample t-test) and multivariable (linear regression) analyses of factors associated with

knowledge.

Characteristic Mean Univariate Multivariable

Knowledge (% correct) p Regression coefficient p

Age at diagnosis 0.23

 <50 years 41.7

 >=50 years 35.2

Race 0.068

 White 40.6

 Non-white 27.7

Marital status 0.062

 Partnered 41.1

 Single/divorced/widowed 29.8

Education 0.01 0.0026

 <College graduate 27.7

 >=College graduate 43.2 14.99

Yearly income 0.002

 <$60,000 24.6

 >=$60,000 43.8

Reconstruction treatment <0.0001 <0.0001

 No 24.4

 Yes 46.1 21.36

Stage 0.96

 I 37.7

 II 38.0

Months since Diagnosis 0.76

 <24 months 36.4

 >=24 months 38.4

Radiation Treatment 0.78

 No 37.5

 Yes 39.3

Plast Reconstr Surg. Author manuscript; available in PMC 2014 July 16.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Lee et al. Page 15

Table 4

Multivariable logistic regression model of factors associated with reconstruction.

Characteristic OR 95% CI

Use your own tissue to make a breast 1.53 1.15, 2.05

Avoid foreign material in the body 0.64 0.48, 0.86

Wake up with reconstruction complete or underway 1.66 1.30, 2.12
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