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Nationwide Trends in Contralateral Prophylactic
Mastectomies: An Analysis of 55,060 Unilateral
Breast Cancer Patients

Mohammed S. Shaheen, JD

Arash Momeni, MD, FACS Background: The effects of recent initiatives to better educate unilateral breast

cancer (UBC) patients about contralateral prophylactic mastectomy (CPM) have
not been fully examined. The purpose of this study was to update and examine
recent annual CPM trends by evaluating 2015-2020 data from a large administra-
tive claims database. We also sought to determine if there were any variations in
trends among different age groups and reconstructive modalities.

Methods: Patients diagnosed with UBC between 2015 and 2019 were identified
in Optum Clinformatics DataMart. Patients were then categorized by age group,
whether they underwent CPM, whether they underwent breast reconstruction
(BR), timing of any BR (immediate or delayed), and type of BR (implant-based
or autologous).

Results: Of 55,060 patients who were diagnosed with UBC, 2625 (4.8%) underwent
CPM. After a slight decline from 2015 to 2016, the CPM rate among UBC patients
increased significantly from 3.4% in 2016 to 6.8% in 2019. Although this upward
trend remained consistent across all age groups examined, younger UBC patients
represented a significantly higher and faster growing percentage of those undergo-
ing CPM. BR rates among those who underwent CPM also increased between 2015
and 2019, with implant-based and immediate BR becoming more heavily favored
over autologous and delayed BR.

Conclusions: CPM rates continued to rise between 2016 and 2019 and younger
women represented a substantially higher and faster growing percentage of UBC
patients undergoing CPM than older women. In addition, implant-based and
immediate BR are becoming more heavily favored over autologous and delayed BR.
(Plast Reconstr Surg Glob Open 2022;10:e4344; doi: 10.1097/GOX.0000000000004344;
Published online 25 May 2022.)

INTRODUCTION

Breast cancer is the second most common cause of
death from cancer in women in the USA.' Fortunately,
due to advances in breast cancer detection and major
treatment advances, breast cancer mortality rates have
consistently declined over the last couple decades.*” Prior
studies and published reports from cancer registries in the
USA have also demonstrated a steady decline in contra-
lateral breast cancer incidence rates over the same time
period.”* Despite advances in detection and treatment, as
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well as decline in contralateral breast cancer incidence,
contralateral prophylactic mastectomy (CPM) rates have
increased substantially.” This trend has alarmed the medi-
cal community, as unilateral breast cancer (UBC) patients
electing to undergo CPM are at risk for increased post-
operative morbidity when compared with unilateral
mastectomy or when compared with women undergo-
ing prophylactic bilateral mastectomy (BM) (Shaheen
et al., unpublished data).*® CPM is also associated with
significant financial burden to healthcare costs in the
USA.? Several physician-led initiatives have therefore been
undertaken to better educate UBC patients and their pro-
viders about CPM."’

The effects of these initiatives over the last few years
have not been fully examined. In addition, although the
motivations of UBC patients to undergo CPM are wide-
ranging,'" understanding the demographics of UBC
patients within this trend and the reconstructive factors
that may contribute to the decision to undergo CPM
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may help more effectively tailor efforts to educate UBC
patients about their treatment options. The purpose of
this study was to update and examine recent annual CPM
trends by evaluating 2015-2020 data from a large admin-
istrative claims database. We also sought to determine if
there were any variations in trends among different age
groups and reconstructive modalities. We hypothesized
that the rise in CPM is continuing and that an increasing
rate of UBC patients who underwent BM are electing to
have breast reconstruction (BR).

METHODS

Database

We conducted a retrospective analysis of 2015-
2020 data from the Optum Clinformatics DataMart
(OptumlInsight, Eden Prairie, Minn.) (Optum), a de-
identified administrative health database, including
claims data from recipients of commercial health insur-
ance and Medicare Advantage. This database does not
use sampling weights and is not necessarily nationally
representative, but includes data for over 60 million
unique individuals, spanning all 50 U.S. states. It there-
fore represents claims data for a substantial portion of
individuals covered by commercial insurance provid-
ers in the United States. This database assigns a unique
patient identification number, which allows for longi-
tudinal analysis. Our institutional review board consid-
ered use of this database to be exempt from institutional
review board review.

Identification of Diagnoses, Patients, and Other Outcomes

Optum was searched for female adult (218 years old)
patients who were diagnosed with UBC between 2015
and 2019, using Current Procedural Terminology (CPT)
and International Classification of Disease (ICD) codes.
Patients were excluded if they had bilateral breast cancer,
failed to have continuous health plan enrollment for at
least 6 months following the UBC diagnosis, or had no
encounter within 6 months following the initial UBC
diagnosis.

Explanatory variables extracted from the database
included age, geographic region of residence, type of
insurance plan, race, and Charlson comorbidity index
score at the time of the BM procedure. Insurance plans
were divided into managed plans (which included point
of service plans, preferred provider organizations, health
maintenance organizations, and exclusive provider orga-
nizations), fee-forservice plans, and other/unspecified
plans. The Charlson comorbidity index score, a validated
score based on weighted ICD diagnosis codes, was calcu-
lated to assess comorbidities.'? Patients were additionally
categorized by whether they had BR, timing of the pro-
cedure (immediate or delayed), and type (implant-based
or autologous). A complete list of all ICD and CPT codes
used in this study is set forth in Supplemental Digital
Content 1. (See table, Supplemental Digital Content 1,
which displays the ICD and CPT Codes. http://links.lww.
com/PRSGO/C47.)
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Takeaways

Question: What are recent national trends in contralat-
eral prophylactic mastectomy (CPM) rates among patients
with unilateral breast cancer?

Findings: A retrospective analysis of the Optum
Clinformatics DataMart, a de-identified administrative
health database, revealed a significant increase in CPM
rates in recent years, particularly, among younger patients,
along with an increase in reconstruction rates.

Meaning: CPM and breast reconstruction rates have risen
in recent years, particularly among younger patients.
Further research is necessary, however, to understand the
age-dependent motivations responsible for these trends,
with the goal being to more effectively educate patients
with unilateral breast cancer about their treatment

options.

Statistical Analysis

Descriptive statistics were calculated to summarize
and compare patient characteristics. Chi-square tests were
used to determine significant differences in any categori-
cal variables. Two-tailed Pvalues less than 0.05 were con-
sidered statistically significant. All statistical analyses were
performed using SAS, version 9.4 (SAS Institute, Cary,
N.C)).

RESULTS

Patient Characteristics

A total of 55,060 patients who were diagnosed with
UBC were identified, of whom 52,435 (95.2%) had no BM
and 2,625 (4.8%) had BM. Patients who had BM were sig-
nificantly younger, had a greater percentage enrolled in
managed care insurance plans, and had fewer comorbidi-
ties than patients who did not undergo BM. Almost 75%
of women who elected not to undergo BM were 65 years
old or older, whereas women who elected to undergo BM
were more evenly distributed across age groups. In addi-
tion, patients from the South and Midwest and with a
managed care insurance plan had a higher percentage of
BM than those from the Northeast or West or with a non-
managed care insurance plan. There was also an overall
disproportionate representation of White patients, those
enrolled in managed care insurance plans, and those
from the South. Demographics of the patients included in
this study are set forth in Table 1.

Annual Trends

After a slight decline from 2015 to 2016, the rate of
BM among patients who had UBC increased significantly
from 3.4% in 2016 to 6.8% in 2019 (Fig. 1). This trend
of an increasing percentage of UBC patients undergoing
BM during the study period remained consistent across all
age groups examined (Fig. 2). However, the percentage
of UBC patients who elected to undergo BM varied sig-
nificantly between age groups, with younger UBC patients
consistently having higher rates of BM than older UBC
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Table 1. Baseline Characteristics of UBC Patients

Bilateral Mastectomy

P (UBC Patients with
Characteristic Total (n = 55,060) Yes (n = 2625) No (n =52,435) versus without BM)
Age,y
18-34 177 (0.3%) 2 (2.0%) 125 (0.2%) <0.0001
35-44 1588 (2.9%) 344 (13.1%) 1244 (2.4%) <0.0001
45-54 5345 (9.7%) 747 (28.5%) 4598 (8.8%) <0.0001
55-64 8122 (14.8%) 643 (24.5%) 7479 (14.3%) <0.0001
>65 39,828 (72.3%) 839 (32.0%) 38,989 (74.4%) <0.0001
Geographic region
Northeast 6963 (12.6%) 243 (9.3%) 6720 (12.8%) <0.0001
South 20,759 (37.7%) 1072 (40. 8%) 19,687 (37.5%) 00.0007
Midwest 11,837 (21.5%) 867 (33.0%) 10,970 (20.9%) <0.0001
West 15,336 (27.9%) 441 (16.8%) 14,895 (28.4%) <0.0001
Unspecified 165 (0.3%) 2 (0.1%) 163 (0.3%) <0.0001
Type of insurance plan
Managed care 37,069 (67.3%) 2100 (80.0%) 34,969 (66.7%) <0.0001
Fee-for-service 903 (1.6%) 22 (0.8%) 881 (1.7%) 00.0009
Other/unspecified 17,088 (31.0%) 503 (19.2%) 16,585 (31.6%) <0.0001
Race
White 38,597 (70.1%) 2,075 (79.0%) 36,522 (69.7%) <0.0001
Black 5128 (9.3%) 215 (8.2%) 4913 (9.4%) 00.0424
Hispanic 4897 (8.9%) 155 (5.9%) 4742 (9.0%) <0.0001
Asian 1660 (3.0%) 62 (2.4%) 1598 (3.0%) 00.0455
Other/unspecified 4778 (8.7%) 118 (4.5%) 4660 (8.9%) <0.0001
Charlson comorbidity index score
0-1 4474 (8.1%) 347 (13.2%) 4127 (7.5%) <0.0001
2-3 33,772 (61.3%) 1858 (70.8%) 31,914 (58.0%) <0.0001
24 16,814 (30.5%) 420 (16.0%) 16,394 (29.8%) <0.0001

patients (Fig. 2). In addition, the percentage of younger
UBC patients who underwent BM generally increased at
a higher rate than older UBC patients. For example, the
percentage of UBC patients younger than 35 years old who
underwent BM increased from 20% in 2015 to 37.5% in
2019, whereas the percentage of UBC patients older than
65 years old who underwent BM increased from 2.2% in
2015 to 2.5% in 2019 (Fig. 2).

BR rates among UBC patients who elected to undergo
BM increased steadily from 41.7% in 2015 to 65.6% in
2018, but declined to 49.3% in 2019 (Fig. 3). Among UBC
patients who elected to undergo BM with BR, the rate
of implant-based (versus autologous) BR increased from
74.3% in 2015 to 82.3% in 2019 (Fig. 4). The percent-
age of these patients who elected to undergo immediate

(versus delayed) BR also significantly increased from
35.4% in 2015 to 62.1% in 2019 (Fig. 5).

In our trends analysis, we observed either a plateau
or declining trend in BM and BR rates in the transition
from 2018 to 2019. For example, in our review of BM rates
among UBC patients, BM rates overall and in almost every
age group plateaued or declined between 2018 and 2019.
Similarly, there was a decline in the rate of BR among UBC
patients who underwent BM from 65.6% in 2018 to 49.2%
in 2019. We suspect this aberration in 2019 was likely the
result of data limitation rather than actual reflection of
nationwide trends. At the time of this study, Optum data
after June 30, 2020 were not available and patients who
were diagnosed with UBC in 2019 but elected to undergo
BM or BR after June 30, 2020 would not be captured

Annual percentage of UBC patients electing to undergo bilateral
mastectomy (2015-2019)

Percentage of UBC patients (%)

2015 2016

2017 2018 2019
Year

Fig. 1. Annual percentage of UBC patients electing to undergo bilateral mastectomy.
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Annual percentage of UBC patients in different age groups
electing to undergo bilateral mastectomy (2015-2019)
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Fig. 2. Annual percentage of UBC patients in different age groups electing to undergo bilateral

mastectomy.

in the BR trend analysis. We suspect 2019 would reflect
higher BM and BR rates (in line with the trend of the past
few years) once more current data become available.

DISCUSSION

The primary objective of this study was to update and
examine annual CPM trends by evaluating national data
between 2015 and 2020. To our knowledge, this study is
the most current assessment of CPM trends in the United
States. In our analysis of 55,060 UBC patients nationwide,
we found an increasing rate of UBC patients electing to
undergo BM. This trend strongly correlated with age, with
younger women representing a substantially faster growing
percentage of UBC patients undergoing BM than older
women. UBC patients electing to undergo BM were also
well distributed across different age groups, but almost
75% of UBC patients who elected not to undergo BM

were 65 years old or older. There was also an increasing
rate of UBC patients who elected to undergo BR after BM
between 2015 and 2019, with implant-based and immedi-
ate BR becoming more heavily favored over autologous
and delayed BR. During the course of the study period,
we in fact found immediate BR overtake delayed BR as the
most common form of BR among UBC patients.

The steady rise in BM rates among UBC patients
found in the present study aligns with the results of prior
studies.”'* Given the lack of a clear survival benefit over
unilateral mastectomy,”"’ this strong rise in CPM rates
has prompted efforts to better educate breast cancer
patients.'*'” Reflecting the impact that position statements
of the Society of Surgical Oncology and other initiatives
ostensibly had on better educating breast cancer patients
about their treatment options, one recent study found a
modest decline in CPM rates between 2013 to 2016 among

Percentage of UBC patients undergoing breast
reconstruction after bilateral mastectomy (2015-2019)
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Fig. 3. Percentage of UBC patients undergoing breast reconstruction after bilateral mastectomy.
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Fig. 4. Percentage of UBC patients undergoing bilateral mastectomy with implant-based or autologous

breast reconstruction.

early stage breast cancer patients.'”'® Although our study
similarly reflected a slight decline in CPM rates between
2015 and 2016, it demonstrates a return to climbing CPM
rates in subsequent years overall and across all age groups.
By elucidating which age cohorts are most affected by ris-
ing CPM rates, this study will hopefully help focus initia-
tives intended to educate UBC patients.

There are awide number of factors that may contribute
to rising BM among UBC patients. Despite a recent study
demonstrating that UBC patients undergoing CPM face
greater odds of overall complications than those under-
going BM prophylactically (Shaheen et al, unpublished
data), UBC patients seem to be influenced toward BM
due to the Jolie effect and other media exposure to pro-
phylactic treatment options.'™" Another principal reason
for UBC patients to undergo CPM is the peace of mind
from not having to continue ongoing surveillance of the
contralateral breast.*>?! While overestimation of the risk of
developing contralateral breast cancer in newly diagnosed
UBC patients may factor into the rise in BMs,” the pres-
ence of occult neoplastic tissue in the contralateral breast

in up to 7% of patients lends support to these fears.” Prior
studies have also found that, among women who elect to
undergo CPM with BR, breast symmetry is another signifi-
cant factor in deciding to undergo CPM.*** These driving
factors should be taken into consideration in educating
UBC patients about their treatment options.

Current trends in postmastectomy reconstructive deci-
sions identified in this study reflect a continuation of
trends reported in prior studies that have shown a steady
rise in BR, immediate (versus delayed) reconstruction, and
implant-based (versus autologous) reconstruction.””* The
rise in BR has been attributable to a number of factors,
including the federal enactment of the Women’s Health
& Cancer Rights Act in 1998, which required insurance
coverage of BR after mastectomy,” passage of state legis-
lation mandating mastectomy patients to be informed of
BR options,” and greater general awareness of BR options
through advocacy groups and social media.”” The overall
increase in BR may also be the direct result of rapidly ris-
ing BM rates among UBC patients. The driving factors
behind the increased rate of immediate (versus delayed)

Percentage of UBC patients undergoing bilateral
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Fig. 5. Percentage of UBC patients undergoing bilateral mastectomy with immediate or delayed breast

reconstruction.



reconstruction is also likely multifactorial. Certain studies
have linked the rise in immediate BR to the aforemen-
tioned federal and state legislations.” Others have noted
improved quality of life and satisfaction with appear-
ance as important motivations for patients electing to
undergo immediate (versus delayed) BR.* With respect
to the increase in implant-based (versus autologous) BR,
historical changes in financial incentives for surgeons,
which included increased private insurance payments for
implant-based BR but unchanged payments for autolo-
gous BR, likely had a significant impact.***" In addition,
prior disadvantages of subpectoral implant-based BR,
which frequently resulted in acute pain and animation
deformity, have been overcome with the use of a prepec-
toral approach.” The relatively recent resurgence of the
prepectoral approach, which was made possible through
the advent of acellular dermal matrices (ADM), advances
in tissue expander technology, and the use of adjunctive
fat grafting, has resulted in decreased pain, better muscle
function, and prevention of animation deformity.” This
change in surgical technique may have also contributed
to implant-based BR becoming a more attractive option
for some patients than autologous BR. Improved implant
technology, shorter operative time, less demanding tech-
nical skill of the surgeons, and quicker recovery time are
likely other important contributors to rising implant-based
BR rates. The continuation of these trends toward increas-
ing BR, immediate (versus delayed) reconstruction, and
implant-based (versus autologous) reconstruction empha-
sizes the need to better understand the increased risks, if
any, presented by CPM.

This study has several strengths, including being the
most current study evaluating trends in BM rates among
UBC patients nationwide and providing data for over
55,000 UBC patients after analyzing large-scale data with
over 60 million unique individuals in all 50 U.S. states.
There were also several limitations to our study. This study
relied on the accuracy of billing codes included in the
Optum database to identify cohorts, comorbidities, and
procedures, and misclassification is possible. However,
systemic misclassification on a nationwide basis is unlikely
and this alone should not undermine the validity of the
results of this study. Our sample also had a disproportion-
ate representation of White patients, those from the South
and Midwest in the United States, and those in managed
health care insurance plans. Our sample additionally
had a disproportionate representation of patients older
than 55 years old. Incidence of breast cancer appears to
be several-fold higher in this age cohort (versus younger
age cohorts) and our sample may therefore simply reflect
recent demographics of breast cancer.” Nevertheless,
racial, age, and regional differences in outcomes, as well
as health disparities in underinsured populations, may
affect generalizability of the results of this study. In addi-
tion, the rate of BM among UBC patients in our study was
relatively low compared with prior studies. We attribute
this to two main factors. First, the population samples
are different and, as described above, our sample had a
disproportionate representation of White patients resid-
ing in certain geographic locations in the United States.
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Second, prior studies have used alternative inclusion or
exclusion criteria for UBC patients, such as exclusion of
patients who did not meet certain histological and stag-
ing requirements,” inclusion of patients exclusively in the
State of New York,™ or exclusion of patients whose tumor
size did not meet certain metrics or who were diagnosed
through an excisional biopsy."®

CONCLUSIONS

The continued rise in CPM rates in recent years dem-
onstrates the persistence of this trend and highlights the
need to effectively tailor efforts to educate UBC patients
about their treatment options. After analyzing over 55,000
patients nationwide, this study demonstrated that the
trend strongly correlates with age, with younger women
representing a substantially faster growing percentage
of UBC patients electing to undergo CPM. In addition,
this study has shown that implant-based and immediate
BR are becoming more heavily favored over autologous
and delayed BR. Further research is necessary to under-
stand how motivations for electing CPM among UBC
patients differs among age groups and whether patient
education should include more information about cer-
tain reconstructive modalities. UBC patients may other-
wise be undergoing potentially unnecessary surgery that
carries increased risk of postoperative complications and
substantially higher financial burden. The results of this
study update our understanding of nationwide temporal
CPM trends and provide important data points for future
research and understanding of how to more effectively
educate UBC patients about their treatment options.
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