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ABSTRACT

Background. Postmastectomy breast reconstruction is an

essential element of multidisciplinary breast cancer care

but may be underutilized.

Methods. This retrospective study analyzed mastectomy

patients (2018–2021) at an urban hospital. Multivariable

logistic regression was performed, and a mixed-effects

logistic regression model was constructed to determine

patient-level factors (age, race, body mass index, comor-

bidities, smoking status, insurance, type of surgery) and

provider-level factors (breast surgeon gender, participation

in multidisciplinary breast clinic) that influence

reconstruction.

Results. Overall, 167 patients underwent mastectomy. The

reconstruction rate was 35%. In multivariable analysis,

increasing age (odds ratio [OR] 0.95; 95% confidence

interval [CI] 0.91–0.99) and Medicaid insurance (OR 0.18;

95% CI 0.06–0.53) relative to private insurance were

negative predictors, whereas bilateral mastectomy was a

positive predictor (OR 7.07; 95% CI 2.95–17.9) of recon-

struction. After adjustment for patent age, race, insurance,

and type of surgery, female breast surgeons had 3.7 times

greater odds of operating on patients who had reconstruc-

tion than males (95% CI 1.20–11.42).

Conclusion. Both patient- and provider-level factors have

an impact on postmastectomy reconstruction. Female

breast surgeons had nearly four times the odds of caring for

patients who underwent reconstruction, suggesting that a

more standardized process for plastic surgery referral is

needed.

Postmastectomy breast reconstruction, an important

element of multidisciplinary breast cancer care, improves

psychosocial outcomes for mastectomy patients.1 In recent

decades, the United States has experienced an increase in

postmastectomy reconstruction rates, largely motivated by

federal legislation mandating insurance coverage for

patients undergoing mastectomy who opt for reconstruc-

tion.2–4 More recently, in 2010, New York State passed the

Breast Cancer Provider Discussion Law, mandating dis-

cussion of insurance coverage for reconstruction and

expedient plastic surgery referral.5

Despite these measures, postmastectomy reconstruction

rates remain variable, and postmastectomy reconstruction

may be underutilized among certain patient populations.6

Numerous studies have sought to identify patient-, hospi-

tal-, and system-level factors that predict which patients

will undergo reconstruction. Patient factors found to

influence reconstruction include race, age, insurance, hos-

pital type, type of surgery, geographic location, body mass

index, and number of comorbidities.7–19

In this study, we sought to evaluate trends in postmas-

tectomy breast reconstruction at an urban hospital with a

newly established multidisciplinary breast program (MDC)

and to identify patient- and provider-level factors that may

predict which patients undergo reconstruction.
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MATERIALS AND METHODS

Patient Cohort

Patients undergoing uni- or bilateral mastectomy between

January 2018 and December 2021 at New York-Presbyterian

Brooklyn Methodist Hospital (NYPBMH) were identified

from the institutional tumor registry. As an academic hos-

pital in Brooklyn, New York, NYPBMH serves a large

proportion of minority and Medicaid patients.

In January of 2020, NYPBMH launched its MDC pro-

gram with the goal of providing more comprehensive breast

cancer care. The program, located at our main hospital,

consisted of a multidisciplinary breast cancer clinic allowing

patients to be seen by surgical oncology, medical oncology,

radiation oncology, and a genetic counselor within the same

day. Additionally, the program involved implementation of a

standardized discussion of each case, which included whe-

ther plastic surgery referral was to be made.

This retrospective analysis was approved by the insti-

tutional review board. For this type of study, no formal

consent was required. This dataset and its analysis were

performed according to the ethical standards of the insti-

tutional research committee and the Helsinki declaration.

Electronic medical records were reviewed to gather the

following variables: age, self-reported race, body mass

index (BMI), smoking status (ever or current smoker),

comorbidities for determination of the Charlson Comor-

bidity Index (CCI),20 insurance status (Medicaid,

Medicare, or private), type of surgery (uni- or bilateral

mastectomy), male or female breast surgeon, type of

reconstruction (implant, autologous, none), and whether

the patient’s breast surgeon participated in the MDC clinic.

Statistical Analysis

Descriptive statistics were used to characterize the study

sample with respect to demographic and clinical factors of

interest. Continuous variables are represented as median

(interquartile range) and categorical variables as n (%).

Fisher’s exact test and the Wilcoxon rank-sum test were

used to examine the association between demo-

graphic/clinical factors of interest and reconstruction (yes

or no). Uni- and multivariable logistic regression analyses

were performed to evaluate patient-level factors predictive

of reconstruction. Multicollinearity was assessed using the

variance inflation factor (VIF) and adjusted VIF and

determined not to be an issue.

To determine whether surgeon-level factors were asso-

ciated with reconstruction, a mixed-effects logistic

regression model was constructed, in which the breast

surgeon ID was entered as the random effect. Adjusted

odds ratios (ORs) and 95% confidence intervals (CIs) were

estimated from the multivariable models.

All p values were two-sided, with statistical significance

evaluated at the 0.05 alpha level. All analyses were per-

formed in R Version 4.0.2 (R Foundation for Statistical

Computing, Vienna, Austria).

RESULTS

Characteristics of the Study Population

From January 2018 to December 2021, 167 patients

underwent uni- or bilateral mastectomy at NYPBMH and

were analyzed. The median age was 62 years, and half of

patients (50%) self-identified as black. The median BMI

was 29 kg/m2, and the median CCI was 2. Most of the

patients were insured by Medicare (41%). Of the 167

patients, 22% were former or current smokers. More than

half of the patients (57%) had a male surgeon, and 34% had

a breast surgeon that participated in MDC. The overall

reconstruction rate was 35%, and most of the reconstruc-

tions were implant-based (Table 1).

Characteristics of Patients Undergoing

Postmastectomy Breast Reconstruction

A gradual increase in reconstruction rate was observed

during the study period, from 27.5% at the beginning in

2018 to 40% in 2021. This was accompanied by an increase

in the proportion of patients who had surgery performed by

a female breast surgeon (Fig. 1).

The patients who underwent reconstruction differed

from those who did not with respect to nearly every vari-

able. The patients undergoing reconstruction were younger

(median age, 56 vs 66 years; p\ 0.001) and more likely to

be privately insured (p\ 0.001), with a slightly higher

BMI (median BMI, 30 vs 28 kg/m2; p = 0.027) and a lower

CCI (median C CI 1 vs 2; p\ 0.001). Slightly more than

half of the patients (57%) who underwent reconstruction

had a female breast surgeon compared with only 35% of

those who did not undergo reconstruction (p = 0.008). Of

the patients undergoing reconstruction, 57% had a bilateral

mastectomy compared with only 14% of the patients who

did not have reconstruction (p\ 0.001). More than 90% of

the reconstructions were implant-based (Table 2).

Patient Factors Predictive of Postmastectomy Breast

Reconstruction

In the univariate analysis, the negative predictors of

reconstruction were increasing patient age (OR 0.94; 95% CI

0.91–0.96), increasing CCI (OR 0.60; 95% CI 0.46–0.75), no
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smoking history (OR 0.47; 95% CI 0.22–0.99), and Medicaid

(OR 0.16; 95% CI 0.006–0.38) or Medicare insurance (vs

private insurance) (OR 0.17; 95% CI 0.0–0.38). Type of

surgery also was significantly associated with reconstruc-

tion. The patients undergoing bilateral mastectomy had 8.27

times greater odds of undergoing reconstruction than the

patients undergoing unilateral mastectomy (95% CI

3.97–18.0). In the multivariable analysis, the patient-level

factors that retained significance were age (OR 0.95; 95% CI

0.91–0.99), Medicaid insurance (OR 0.18; 95% CI

0.06–0.53), and bilateral mastectomy (OR 7.07; 95% CI

2.95–17.9) (Table 3).

Provider Factors Predictive of Postmastectomy Breast

Reconstruction

In the mixed-effects logistic regression model, age, race,

insurance, surgeon gender, and type of surgery were added as

fixed effects, and surgeon ID was added as the random effect.

Female breast surgeons had 3.7 times greater odds of treating

patients who had reconstruction than male breast surgeons,

after adjustment for patient’s age, race, insurance, and type

of surgery (95% CI 1.20–11.42; Table 4). A surgeon-level

mixed model also was conducted, and surgeon participation

in MDC status was not significant after adjustment for sur-

geon gender (OR 0.62; 95% CI 0.18–2.19) and thus was not

included in the final model.

DISCUSSION

In this single-institution study to investigate patterns of

postmastectomy breast reconstruction, we demonstrated an

increase in our reconstruction rate over time, from 27.5 to

40%. Patient-level factors including age, insurance status,

and type of surgery were important predictors of recon-

struction. Notably, a significant disparity was noted in the

likelihood of reconstruction based on breast surgeon gen-

der, with female breast surgeons having nearly four times

greater odds of operating on patients who had reconstruc-

tion than male breast surgeons.

The impact of patient age and race on the likelihood of

reconstruction has been well studied.3,8–12,18,21 Retrospective

series have consistently shown that older patients and

minorities are less likely to undergo reconstruction than

younger white patients.2,11,13,14,16,17,21,22 For example, a study

by Alderman et al.13 of more than 3000 patients from the

Surveillance, Epidemiology, and End Results (SEER) data-

base found significant variability in the rates of reconstruction

when patients were stratified by race. The reconstruction rate

was 40.9% for whites versus 33.5% for African Americans.

In another analysis of mastectomy patients in Pennsyl-

vania, Yang et al.15 found that even after federal and state

policy changes designed to improve access to reconstruc-

tion, and after adjustment for potential confounders,

reconstruction was less likely to be performed for black

patients (OR 0.66; 95% CI 0.55–0.80), Asian patients (OR

0.30; 95% CI 0.18–0.49), and patients from mixed or other

TABLE 1 Characteristics of the study population (n = 167)

Characteristic n = 167

n (%)

Age at diagnosis (years)

Median (IQR) 62 (51–70)

Mean ± SD 61 ± 13

Range 30–91

Race

White 37 (22)

Asian 21 (13)

Black 84 (50)

Hispanic 14 (8.4)

Other 11 (6.6)

Insurance

Private 55 (33)

Medicaid 44 (26)

Medicare 68 (41)

BMI (kg/m2)

Median (IQR) 29 (25–33)

Mean ± SD 30 ± 7

Range 15–52

Charlson Comorbidity Index

Median (IQR) 2.00 (1.00–3.00)

Mean ± SD 2.09 ± 1.64

Range 0.00–7.00

Ever/former smoker 37 (22)

MDC surgeon 57 (34)

Surgeon gender

Male 96 (57)

Female 71 (43)

Type of surgery

Unilateral mastectomy 119 (71)

Bilateral mastectomy 48 (29)

Type of reconstruction

Autologous 5 (3)

Implant 53 (32)

None 190 (65)

Any reconstruction 58 (35)

IQR, interquartile range; SD, standard deviation; BMI, body mass

index; MDC, multidisciplinary breast clinic
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races (OR 0.29; 95% CI 0.16–0.51). As in previous studies,

we found that increasing age was a negative predictor of

patients who would undergo reconstruction.

Although we did not find race to be a significant predictor

in our multi- or univariate models, we did observe a bor-

derline significant difference in the racial distribution

between the patients undergoing reconstruction and those

not undergoing reconstruction. Our data demonstrated a

greater proportion of black patients having reconstruction

relative to white patients. However, it should be noted that

our population comprised a large proportion of racial/ethnic

minorities, including 50% black patients, in contrast to prior

studies that analyzed predominantly white populations.

We also found that Medicaid insurance was a negative pre-

dictor of patients who would undergo reconstruction, as in other

studies.11,12,19,22 The Women’s Health and Cancer Rights Act of

1998 was designed to provide protections for patients who

choose breast reconstruction after mastectomy. The law states

that coverage must be provided for all stages of reconstruction,

including reconstruction of the other breast to produce a sym-

metric appearance, as well as coverage for prostheses and

treatment of complications such as lymphedema. However, the

law applies only to group health plans and individual health

insurance policies. Medicaid coverage is less certain, leaving

this as an area that remains in need of further study.4

Differences were observed in CCI and smoking status

between the patients who underwent reconstruction and

those who did not. The higher median CCI among the

patients not undergoing reconstruction may be reflective of

surgeon or patient hesitancy to attempt additional surgery

in the presence of multiple comorbidities. A borderline

significant difference was observed regarding smoking

status, with a smoking history reported by a greater

proportion of patients undergoing reconstruction (31% vs

17%; p = 0.052). Although findings have shown smoking

be an independent predictor of postoperative complications

in breast reconstruction, we did not delineate current versus

former smoker.23 We suspect that this finding may have

been because a large subset of our patients listed as

smokers were former smokers and not current smokers,

leading to less hesitancy by surgeons to proceed with

reconstruction.

Overall, 34% of our patients were seen by a breast

surgeon who participated in the new MDC. The variety in

surgeon participation in the recently established clinic is

largely due to the various locations at which providers see

patients and the centralized location of the clinic at the

main hospital campus. Surprisingly, in our study we found

that the breast surgeon participation in the MDC clinic did

not differ significantly between the patients who underwent

reconstruction and those who did not.

In contrast, previous studies have shown that a dedicated

oncoplastic multidisciplinary meeting may lead to increased

reconstruction rates. For example, one retrospective analysis

of 229 mastectomy patients from 2014 to 2016 found an

increase in the reconstruction rate, from 28 beforehand to

42% afterward.24 It should be noted that a dedicated plastic

surgeon did not actively participate in the weekly MDC

clinic, which may explain this unexpected finding.

Most striking was the finding that female surgeons were

more than three times more likely to have patients under-

going reconstruction than male breast surgeons. Although a

large body of data exists identifying patient-level factors

associated with reconstruction, few have reported on the

impact of surgeon gender. One survey-based study exam-

ined factors associated with surgeons’ propensity to refer
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breast cancer mastectomy patients to plastic surgeons.

Among 456 general surgeons, only 24% referred more than

75% of their patients to plastic surgery. However, this high

referral propensity was independently associated with

women surgeons (OR 2.3; p = 0.03).25

Another survey of surgeons in Wisconsin found that

40% of breast surgeons did not refer all mastectomy

patients for reconstruction due to concern about cancer

recurrence and advanced age.26 Similar to our findings, in

2015, Iskandar et al.7 reported factors influencing both the

incidence and type of breast reconstruction at an urban

multidisciplinary cancer center. In their analysis of 258

mastectomy patients, they found that patients who had a

female breast surgeon were more than five times more

likely to undergo reconstruction (OR 5.17; 95% CI

3.01–8.89; p = 0.001). Additionally, they examined the

impact of having a breast surgeon who participated in the

institution’s multidisciplinary cancer center and found that

this was not significantly associated with the likelihood of

reconstruction.

We believe the significant disparity in reconstruction

rates observed for patients of female versus male surgeons

warrants further study to design targeted interventions both

to empower patients and to educate providers and reduce

provider-level barriers. Furthermore, these findings warrant

implementation of a standardized process for plastic sur-

gery referral. Finally, incorporating on-site plastic surgeons

into the MDC clinic may improve referral and access of

patients to both implant-based and autologous reconstruc-

tion options.

TABLE 2 Characteristics of

patients stratified by whether

postmastectomy breast

reconstruction was performed

Characteristic Reconstruction

(n = 58)

n (%)

No reconstruction

(n = 109)

n (%)

p Valuea

Age at diagnosis (years)

Median (IQR) 56 (44–63) 66 (53–73) \0.001

Race

White 12 (21) 25 (33) 0.056

Asian 2 (3.4) 19 (17)

Black 34 (59) 50 (46)

Hispanic 7 (12) 7 (6.4)

Other 3 (5.2) 8 (7.3)

Insurance

Private 34 (59) 21 (19) \0.001

Medicaid 9 (16) 35 (32)

Medicare 15 (26) 53 (49)

BMI

Median (IQR) 30 (26–35) 28 (24–32) 0.027

Charlson Comorbidity Index

Median (IQR) 1.00 (0.00–2.00) 2.00 (1.00–4.00) \0.001

Ever/former smoker 18 (31) 19 (17) 0.052

MDC surgeon 23 (40) 34 (31) 0.31

Surgeon gender

Male 25 (43) 71 (65) 0.008

Female 33 (57) 38 (35)

Type of surgery

Unilateral mastectomy 25 (43) 94 (86) \0.001

Bilateral mastectomy 33 (57) 15 (14)

Reconstruction type

Autologous 5 (8.6) 0 (0) \0.001

Implant 53 (91) 0 (0)

None 0 (0) 109 (100)

IQR, interquartile range; BMI, body mass index; MDC, multidisciplinary breast clinic
aFisher’s exact test, Wilcoxon rank-sum test
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Study limitations

Our study had limitations inherent to the size and retro-

spective nature of our analysis and its generalizability

outside our institution. We were not able to ascertain status of

referral to a plastic surgeon. We could only determine

whether patients underwent reconstruction. Although sur-

geon gender was found to be an important predictor despite

no influence of surgeon participation in the MDC clinic, we

recognize that our data did not account for variability in

fellowship training, which may have influenced the results.

For example, general surgeons performing breast surgery

may be less likely to offer reconstruction than surgeons with

dedicated breast surgical oncology fellowship training.

However, we did perform a mixed-effects model in which

the surgeon was considered the random effect, thereby

accounting for individual practice patterns and training.

To evaluate the theoretical concern that patients of male

versus female breast surgeons may be inherently different,

we compared patient characteristics and found that the

magnitude of the difference in age and comorbidities was

unlikely to have an impact on the eligibility of patients to

undergo reconstruction. However, with respect to insur-

TABLE 3 Uni- and

multivariate logistic regression

analyses of patient factors

associated with reconstruction

Univariate analysis Multivariate analysis

OR 95% CI p Value OR 95% CI p Value

Age at diagnosis (years) 0.94 0.91–0.96 \0.001 0.95 0.91–0.99 0.031

Race

White 1.0 (Ref) – – 1.0 (Ref) – –

Asian 0.22 0.03–0.93 0.065 0.29 0.03–1.67 0.19

Black 1.42 0.64–3.63 0.40 1.57 0.54–4.86 0.42

Hispanic 2.08 0.59–7.47 0.25 2.10 0.41–10.7 0.37

Other 0.78 0.15–3.27 0.75 1.23 0.18–7.35 0.83

BMI (kg/m2) 1.05 1.00–1.10 0.054 1.04 0.98–1.10 0.22

Charlson Comorbidity Index 0.60 0.46–0.75 \0.001

Ever/former smoker

Yes 1.0 (Ref) – –

No 0.47 0.22–0.99 0.046

Insurance

Private 1.0 (Ref) – – 1.0 (Ref) – –

Medicaid 0.16 0.006–0.38 \0.001 0.18 0.06–0.53 0.003

Medicare 0.17 0.08–0.38 \0.001 0.33 0.11–1.01 0.053

Type of mastectomy

Unilateral 1.0 (Ref) – – 1.0 (Ref) – –

Bilateral 8.27 3.97–18.0 \0.001 7.07 2.95–17.9 \0.001

OR, odds ratio; CI, confidence interval; BMI, body mass index

TABLE 4 Mixed-effects model of patient and provider factors

associated with postmastectomy reconstruction

OR 95% CI p value

Age at diagnosis (years) 0.94 0.90–0.99 0.017

Race

White 1.0 (Ref) – –

Asian 0.12 0.02–0.93 0.043

Black 1.65 0.51–5.40 0.405

Hispanic 1.62 0.27–9.64 0.597

Other 1.72 0.27–10.94 0.564

Insurance

Private 1.0 (Ref) – –

Medicaid 0.13 0.04–0.44 0.001

Medicare 0.40 0.12–1.33 0.136

Surgeon gender

Male 1.0 (Ref) – –

Female 3.70 1.20–11.42 0.023

Type of mastectomy

Unilateral 1.0 (Ref) – –

Bilateral 5.41 2.11–13.88 \0.001

OR, odds ratio; CI, confidence interval
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ance, we found that male providers saw significantly fewer

Medicaid patients despite findings showing Medicaid to be

a negative predictor of reconstruction in the multivariate

analysis (17% males vs 39% females). In practice, patient

reasons for choosing one breast surgeon over another are

complex and may be linked to the referral process, clinic

appointment availability, and individual patient preferences

that cannot be controlled, which was a limitation of this

study.

Given the extension of our study period through

December 2021, we recognize that we may not have cap-

tured patients undergoing delayed reconstruction that may

have occurred later. This may have led to an underesti-

mation of the true reconstruction rate. The study period

also overlapped with the height of the COVID-19 pan-

demic in the Northeast, which had an impact on the

availability of reconstruction for patients undergoing

oncologic surgery.

Although we found a significant disparity in the recon-

struction patterns of male and female breast surgeons, we

did not gather data on surgeon age or academic position

within the institution (e.g., fellowship-trained or full-time

status). We also did not capture complication rates or long-

term outcomes of reconstruction. Finally, we could not

determine the reasons why patients who may have been

offered plastic surgery referral chose to decline it.

CONCLUSIONS

Our data demonstrated an increase in the rate of post-

mastectomy breast reconstruction at our institution during

recent years and identified important patient- and provider-

level factors influencing whether reconstruction was per-

formed. Importantly, a significant difference was noted

regarding breast surgeon gender, with female breast sur-

geons showing nearly four times greater odds of having

patients who underwent reconstruction. No significant

differences were noted between groups regarding surgeon

participation in the MDC clinic.

These findings are consistent with those of previous

studies and add to the growing body of literature that serves

to identify and eliminate disparities in postmastectomy

breast reconstruction. This study also may help inform the

development of strategies to provide more uniform plastic

surgery referral for patients undergoing mastectomy as an

essential element of multidisciplinary breast cancer care.
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