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HIGHLIGHTS

o The rate of bilateral mastectomy for unilateral breast cancer is increasing.

e Over 20 years, our rate of contralateral prophylactic mastectomy has nearly tripled.
o Most of these patients had average-risk for developing contralateral cancers.

o These patients were younger, with smaller tumors, and underwent reconstruction.

e Those with bilateral mastectomies had more wound infections.
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ABSTRACT

Background: The incidence of contralateral prophylactic mastectomy (CPM) for unilateral breast cancer (UBC)
has continued to increase, despite an absent survival benefit except in populations at highest risk for developing
contralateral breast cancer (CBC). CPM rates may be higher in rural populations but causes remain unclear. A
study performed at our institution previously found that 21.8 % of patients with UBC underwent CPM from 2000
to 2009. This study aimed to evaluate the CPM trend at a single institution serving a rural population and identify
the CPM rate in average-risk patients.

Methods: Retrospective review of patients who underwent mastectomies for UBC at our institution from 2017 to
2021 was performed. Analysis utilized frequencies and percentages, descriptive statistics, chi-square, and in-
dependent sample t-tests.

Results: A total of 438 patients were included, of whom 64.4 % underwent bilateral mastectomy for UBC (CPM).
Patients who underwent CPM were significantly younger, underwent genetic testing, had germline pathogenic
variants, had a family history of breast cancer, had smaller tumors, underwent reconstruction, and had more
wound infections. Of CPM patients, 50.4 % had no identifiable factors for increased risk of developing CBC.
Conclusions: The rate of CPM in a rural population at a single institution increased from 21.8 % to 64.4 % over
two decades, with an average-risk CPM rate of 50.4 %. Those that undergo CPM are more likely to undergo
reconstruction and have more wound infections. Identifying characteristics of patients undergoing CPM in a rural
population and the increased associated risks allows for a better understanding of this trend to guide conver-
sations with patients.

Key message: This study demonstrates that the rate of contralateral prophylactic mastectomy for unilateral breast
cancers performed at a single institution serving a largely rural population has nearly tripled over the last two
decades, with half of these patients having no factors that increase the risk for developing contralateral breast
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cancers. Contralateral prophylactic mastectomy was significantly associated with smaller tumors, younger age,
genetic testing, germline pathogenic variants, family history of breast cancer, breast reconstruction, and

increased wound infections.

Introduction

The rate of bilateral mastectomy (BLM) for unilateral breast cancer
(UBC) has increased significantly over the last 20 years [1-4], often
times with patients initiating the conversation about contralateral pro-
phylactic mastectomy (CPM) rather than their surgeon [5]. This is
despite evidence that CPM provides no survival benefit except in specific
populations at highest risk for developing contralateral breast cancer
(CBC) who undergo the procedure at an earlier age [6-8]. CPM rates
may be higher in rural populations, but reasons for this are still being
investigated [9-11]. A study performed at our institution from 2000 to
2009 found that 21.8 % of patients with UBC underwent BLM [12].

Previously, CPM has been associated with diagnosis at a younger age
[3,6,13-17], attempts to avoid postsurgical radiation therapy and future
breast cancer screening [1,18-21], lobular cancers [3,22-24], tumor
size [4,14,16,22-24], White race/ethnicity [13,22,23], insurance status
[13], household income [13,25], family history of breast or ovarian
cancer [17,22,26], genetic testing [22,26], increased incidence of
complications [2,8,27,28], and postmastectomy reconstruction (PMR)
[4,22]. Risk factors for CBC development include genetic mutations such
as BRCA1 and BRCAZ2 [8,29], and strong family histories of breast cancer
without genetic testing or with negative genetic testing [30]. The CPM
rate continues to increase despite the now common use of adjuvant
hormonal therapy and systemic chemotherapy, which significantly de-
creases the risk of CBC development [6,31].

The American Society of Breast Surgeons has discouraged CPM in
average-risk patients with UBC [30], and all recommendations focus on
shared-decision making accounting for patient values, goals, and pref-
erences [8,30]. There is no single-risk threshold above which CPM is
clearly indicated, and it is important for treating physicians to discuss
not only the risk assessment, but all available treatment strategies [8].
Despite these recommendations, more low- or average-risk patients are
undergoing CPM [26,32-34]. The decision to undergo CPM is intensely
personal and often influenced by a variety of factors including perceived
breast cancer risk, anxiety over screening and diagnostic procedures,
and the anticipated physical, emotional, cosmetic, and financial out-
comes of surgery [8]. While many patients adjust well after CPM and
experience reductions in cancer-related anxiety, others experience
increased anxiety and distress after surgery as postmastectomy concerns
with body image and sexuality are not uncommon [8]. The aim of this
study was to evaluate the trend of CPM at a single institution serving a
largely rural population and identify factors associated with this
decision.

Material and methods

Patients that underwent mastectomies for UBC from 2017 to 2021
were retrospectively reviewed after identification within our in-
stitution’s prospectively maintained tumor registry database. This study
was institutional review board approved with waiver of informed con-
sent requirement (University of Tennessee Graduate School of Medicine,
Knoxville, TN, IRB reference #4810). Patients with incomplete records,
male patients, and those that did not undergo mastectomy at our insti-
tution were excluded. The University of Tennessee Medical Center
(UTMCQ) is an academic tertiary-care center with a Cancer Center of
Excellence designation, offering comprehensive breast cancer care with
multidisciplinary review of all patients and a survivorship program.
UTMC is a primary referral center in the region for breast reconstruction,
including one of the only centers in the region that offers autologous
reconstruction. All patients who undergo mastectomies are offered
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referral to a plastic surgeon for breast reconstruction discussions.

The home ZIP Code of the patient at diagnosis was used to determine
the Euclidean travel distance in miles from the patient’s residence to
UTMC. Median household income (MHI) was determined by the most
current US Census Bureau five-year estimates per ZIP Code from 2019
and was reported in US dollars. The designation of Tennessee as a largely
rural population is based on the US Census Bureau definitions of rural,
mostly rural, and urban areas by population percentage [35]. CPM was
defined as BLM performed for UBC. Average-risk CPM (AR-CPM) rates
were calculated by sequentially removing patients who underwent BLM
with risk-factors that may be associated with increased likelihood of
developing CBC over their lifetime from the total study and BLM pop-
ulations (Fig. 1).

The demographic and clinical characteristics of the sample were
analyzed using frequencies and percentages for categorical parameters.
Descriptive statistics, including means and standard deviations were
used to describe interval and ratio level variables. Chi-square analyses
were performed to compare independent groups on categorical out-
comes, while t-tests were used to test for significant differences between
groups on continuous outcomes. Descriptive and frequency statistics
were reported for all between-subjects comparisons. All statistical ana-
lyses were performed using SPSS Version 29 (Armonk, NY: IBM Corp.)
and statistical significance was assumed at an alpha value of 0.05.

Results

After review, 438 patients with unilateral breast cancer who un-
derwent unilateral or bilateral mastectomy were included. Within this
study population, 96.1 % identified as White, 100 % female, with an
average age at breast cancer diagnosis of 58.5 years, average body mass
index (BMI) of 29.0 kg/m?, and average length of follow-up of 25.7
months. A total of 282 (64.4 %) patients underwent BLM while 156
(35.6 %) underwent ULM. There were no significant differences in race/
ethnicity, BMI, diabetes mellitus, tobacco use, distance traveled by pa-
tients, or the median household income between groups (Table 1). Pa-
tients who underwent BLM were significantly younger than those that
underwent ULM (55.5 vs. 66.0 years; p < 0.001). The BLM group had a
significantly higher proportion of non-Medicaid/Medicare public in-
surance (61.3 % vs. 34.0 %; p < 0.001) and private insurance (2.8 % vs.
0.0 %; p < 0.001) than the ULM group. The ULM group had a signifi-
cantly higher proportion of Medicare than the BLM group (56.4 % vs.
28.4 %; p < 0.001).

A significantly higher proportion of the BLM group was diagnosed at
an age < 45 years old (20.6 % vs. 4.5 %; p < 0.001). There were no
significant differences in cancer types on final pathological review be-
tween groups (Table 2). Tumor size was significantly smaller in the BLM
group (64.2 % vs. 53.2 % <2 cm; p = 0.03). There were no significant
differences in tumor characteristics between groups (Table 2). The BLM
group had a significantly higher proportion of adjuvant chemotherapy
received (48.9 % vs. 37.8 %; p = 0.03) than the ULM group. There were
no significant differences in rates of neoadjuvant treatment, adjuvant
hormonal therapy, adjuvant radiation therapy, or time to final oncologic
surgery between groups (Table 2).

Genetic testing was performed in a higher proportion of patients who
underwent BLM (59.2 % vs. 30.1 %; p < 0.001), with increased rates of
BRCAL1 pathogenic variants (2.8 % vs. 1.3 %; p < 0.001) and BRCA2
pathogenic variants (4.3 % vs. 3.2 %; p < 0.001) in the BLM group. Non-
BRCA germline pathogenic variant mutation positivity was also signif-
icantly higher in the BLM group (12.8 % vs. 4.5 %; p < 0.001). The
overall proportion of patients with at least one germline pathogenic
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variant mutation known to increase the risk of breast cancer develop-
ment was significantly higher in the BLM group (18.4 % vs. 8.3 %; p <
0.001). The proportion of variants of unknown significance (VUS) found
on genetic testing was also significantly higher in the BLM group (15.6 %
vs. 8.3 %; p < 0.001). There were no significant differences in the pro-
portions of patients that were adopted with unknown family history
between groups (Table 3). The BLM group had significantly higher
proportions of patients with a family history of breast cancer (62.1 % vs.
48.7 %; p = 0.03), relatives with breast cancer diagnosed under the age
of 50 years (19.5 % vs. 7.9 %; p = 0.001), and relatives with breast
cancer diagnosed over the age of 50 years (57.3 % vs. 44.7 %; p = 0.01).
There were no significant differences in the family histories pertaining to
other non-breast cancers between groups (Table 3).

Reconstruction was performed significantly more often in the BLM
group (64.9 % vs. 35.3 %; p < 0.001), with reconstruction characteristics
described in Table 4. Immediate reconstruction (59.6 % vs. 32.1 %; p <
0.001) and alloplastic (implant-based) reconstruction (59.2 % vs. 30.1
%; p < 0.001) were most common in both groups. The BLM group had
significantly higher rates revision after reconstruction (31.2 % vs. 12.8
%; p < 0.001), implant removal (12.1 % vs. 3.8 %; p < 0.001), and
wound infections (8.9 % vs. 3.2 %; p = 0.03). There were no significant
differences in overall rates of complications, wound dehiscence, deep
vein thrombosis (DVT), hematoma, reoperation, re-excision of margins,
or lymphedema between groups (Table 5). There was no significant
difference in disease status at last follow-up, with 96.8 % of the BLM and
95.5 % of the ULM group having no evidence of disease (Table 5).

The rate of BLM for UBC (CPM) was determined to be 64.4 %. Of the
282 patients that underwent BLM, patients with family histories or ge-
netic mutations that may have increased their likelihood for developing
a CBC during their lifetime were sequentially excluded until 142 patients
remained (Fig. 1). We found that 50.4 % of the patients that underwent
CPM had an average-risk for developing CBC (AR-CPM). Of the total
study population, 32.4 % of patients underwent AR-CPM.

Discussion

As CPM rates increase despite a favorable decrease in the incidence
of CBC, it is critical to evaluate trends and outcomes within institutions
and underrepresented populations in the literature [1-4,36,37]. The
aims of this study were to evaluate the trend of CPM at a single insti-
tution serving a largely rural population and identify factors that may be
contributing to this decision. We hypothesized that the rate of CPM will
have increased since our last study period, specifically among younger
patients and those seeking breast reconstruction, and would have a
higher rate of complications than those that underwent ULM. We also
hypothesized that a significant proportion of the CPM patient group
would have average-risk for developing subsequent CBC (AR-CPM).

Within our study population of 438 patients with unilateral breast
cancers, 64.4 % of patients underwent CPM, defined as BLM for UBC.
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Table 1
Patient demographics.
Bilateral Unilateral p-Value
mastectomy (n = mastectomy (n =
282) 156)
Race/ethnicity

White 273 (96.8 %) 148 (94.9 %)

Black 7 (2.5 %) 6 (3.8 %)

Hispanic 0 (0.0 %) 1 (0.6 %)

Asian 2 (0.7 %) 1 (0.6 %) 0.48
Gender

Female 282 (100.0 %) 156 (100.0 %)

Age at diagnosis (years)”  55.5 (45, 65) 66.0 (59, 74) <0.001

Body mass index (kg/ 27.4 (24, 32) 27.6 (24, 32) 0.88
m2)°

Insurance status

Medicaid 17 (6.0 %) 14 (9.0 %)

Medicare 80 (28.4 %) 88 (56.4 %)

Non-medicaid/ 173 (61.3 %) 53 (34.0 %)

medicare public

insurance

Private insurance 8 (2.8 %) 0 (0.0 %)

Uninsured 4 (1.4 %) 1 (0.6 %) <0.001
Diabetes mellitus 31 (11.0 %) 25 (16.0 %) 0.13
Tobacco use

Current use 31 (11.0 %) 28 (17.9 %)

Former use 64 (22.7 %) 33 (21.2 %)

No history of use 187 (66.3 %) 95 (60.9 %) 0.12
Travel distance” (miles) 16.6 (10, 28) 18.2 (10, 34) 0.14
Median household $55,255.50 $51,479.00 0.13

income” (US dollars) ($44,876, $63,009) ($43,266, $63,009)

Bold indicates statistically significant, p < 0.05.

@ Reported as median (25th and 75th interquartile ranges).

b Calculations performed using patient reported ZIP Codes and reported as
medians (25th and 75th interquartile ranges).

Our study population has a higher proportion of patients who identify as
White than national averages but is similar in average age at diagnosis
and comorbidities to other studies. While BMI may be associated with
increased risk of CBC development [38], we found no significant dif-
ference in average BMI between groups.

Studies have demonstrated that patients identifying as White are
more likely to undergo CPM, which likely contributes to our high rate of
CPM [13,22,23]. Notably, there was no significant difference in median
household income (MHI) between BLM and ULM groups, despite pre-
vious evidence that CPM was associated with both higher and lower MHI
[13,25]. Our institution serves a large twenty-one county catchment
area of eastern Tennessee and portions of surrounding states, including
counties with the lowest MHI and most significant health disparities in
Tennessee [39]. We had previously found significant differences in MHI
in patients that undergo postmastectomy reconstruction [40], but this
effect does not appear to translate to the decision to undergo BLM
compared to ULM. Patients who underwent BLM had significantly

A. 52 patients with at least one germline pathogenic variant mutation on genetic testing removed.
B. 40 patients with any relatives diagnosed with breast cancer <50 years-old removed. Two adopted patients and three patients with incomplete family history removed.

C. 43 patients with >2 relatives diagnosed with breast cancer >50 years-old removed.

D. 142 patients of 282 bilateral mastectomies (50.4%) had average risk (AR) for contralateral breast cancer development but underwent contralateral prophylactic mastectomy
(CPM) for a unilateral breast cancer. 142 patients of 438 total patients underwent AR-CPM (32.4%).

Fig. 1. The calculation of the proportion of contralateral prophylactic mastectomies performed for unilateral breast cancers in average-risk patients (AR-CPM) who
underwent bilateral mastectomies (BLM) and of the total study population, determined by sequentially removing patients with factors that may be associated with

increased risk of developing contralateral breast cancers.
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Table 2 Table 3
Oncologic characteristics. Genetic/genomic testing and family history.
Bilateral Unilateral p-Value Bilateral Unilateral p-Value
mastectomy (n = mastectomy (n = mastectomy (n = mastectomy (n =
282) 156) 282) 156)
Age of diagnosis <45 58 (20.6 %) 7 (4.5 %) <0.001 Genetic testing performed 167 (59.2 %) 47 (30.1 %) <0.001
years BRCAL1 pathogenic 8 (2.8 %) 2 (1.3 %) <0.001
Cancer type variant
DCIS 41 (14.5 %) 15 (9.6 %) BRCA2 pathogenic 12 (4.3 %) 5 (3.2 %) <0.001
IDC 69 (24.5 %) 44 (28.2 %) variant
IDC + DCIS 125 (44.3 %) 62 (39.7 %) Other germline 36 (12.8 %) 7 (4.5 %) <0.001
IDC + ILC 13 (4.6 %) 5(3.2 %) pathogenic variants
IDC + LCIS 5(1.8 %) 0 (0.0 %) At least one germline 52 (18.4 %) 13 (8.3 %) <0.001
ILC 7 (2.5 %) 12 (7.7 %) pathogenic variant
ILC + LCIS 18 (6.4 %) 17 (10.9 %) Variant of unknown 44 (15.6 %) 13 (8.3 %) <0.001
LCIS 1 (0.4 %) 0 (0.0 %) significance
Inflammatory 2 (0.7 %) 1 (0.6 %) Genomic testing 60 (21.3 %) 34 (21.8 %) 0.90
Other adenocarcinoma 1 (0.4 %) 0 (0.0 %) 0.06 Oncotype score” 15.0 (11,23) 14.0 (9, 20) 0.28
Tumor size Adopted 2 (0.7 %) 3 (1.9 %) 0.35
<2 cm 181 (64.2 %) 83 (53.2 %) Family history of breast 175 (62.1 %) 76 (48.7 %) 0.03
>2cm 101 (35.8 %) 73 (46.8 %) 0.03 cancer
Laterality Family history of breast 54 (19.5 %) 12 (7.9 %) 0.001
Left 127 (45.0 %) 88 (56.4 %) cancer under age 50
Right 155 (55.0 %) 68 (43.6 %) 0.02 years
ER+ 233 (82.6 %) 126 (80.8 %) 0.24 Family history of breast 157 (57.3 %) 68 (44.7 %) 0.01
PR+ 201 (71.3 %) 112 (71.8 %) 0.33 cancer over age 50
HER2+ 36 (12.8 %) 19 (12.2 %) 0.31 years
Histologic grade Family history of other 228 (80.9 %) 115 (73.7 %) 0.22
Grade 1 32 (11.3 %) 15 (9.6 %) cancers
Grade 2 120 (42.6 %) 67 (42.9 %) Family history of other 34 (12.3 %) 14 (9.3 %) 0.35
Grade 3 99 (35.1 %) 58 (37.2 %) cancers under age 50
Not determined 31 (11.0 %) 16 (10.3 %) 0.78 years
Ki-67 percentage” 22.0 % (10, 44) 18.5 % (8, 40) 0.27 Family history of other 216 (81.5 %) 109 (73.2 %) 0.05
Neoadjuvant treatment 55 (19.5 %) 34 (21.8 %) 0.57 cancers over age 50
Adjuvant chemotherapy 138 (48.9 %) 59 (37.8 %) 0.03 years
Adjuvant hormonal 201 (71.3 %) 117 (75.0 %) 0.40 T . .
therapy Bold indicates statistically significant, p < 0.05.
Adjuvant radiation 76 (27.0 %) 41 (26.3 %) 0.88 @ Reported as median (25th and 75th interquartile ranges).
therapy
Time to final oncologic 41.0 (27, 59) 41.0 (28, 59) 1.00
surgery” (days) Table 4
Notes. DCIS=Ductal carcinoma in-situ; IDC = Invasive ductal carcinoma; ILC = Reconstruction characteristics.
Invasive lobular carcinoma; LCIS = Lobular carcinoma in-situ; ER = Estrogen Bilateral Unilateral p-Value
receptor; PR = Progesterone receptor, HER2 = Human epidermal growth factor mastectomy (n = mastectomy (n =
receptor 2. 282) 156)
Bold indicates statistically significant, p < 0.05. Prior breast 12 (4.3 %) 7 (4.5 %) 0.91
# Reported as median (25th and 75th interquartile ranges). augmentation
Reconstruction 183 (64.9 %) 55 (35.3 %) <0.001
. . L. . .. performed
higher proportions of non-Medicaid/Medicare public insurance and R L
econstructive timing
private insurance than the ULM group. This is consistent with the Immediate 168 (59.6 %) 50 (32.1 %)
findings of a previous study that demonstrated patients with private or reconstruction
managed care insurance plans were more likely to undergo CPM [13]. Delayed 17 (6.0 %) 5 (3.2 %) <0.001
The ULM group also had a significantly higher proportion of Medicare reconstruction
. o Alloplastic 167 (59.2 %) 47 (30.1 %) <0.001
than the BLM group, which was anticipated as the ULM group was reconstruction
significantly older. Type of alloplastic
We found no significant difference in the distance traveled by pa- reconstruction
tients to the hospital between groups. A 2017 study found that increased Di;e°t‘t°'implam’ 12 (4.3 %) 2(1.3%)
. . . . . saline
travel distance was independently associated with increased rates of Direct-to-implant, 30 (13.8 %) 8(5.1%)
CPM for all patients, as well as increased facility-specific rates of CPM silicone
[21]. This and other studies have postulated that motivation for un- Two-stage 119 (42.2 %) 37 (23.7 %) <0.001
dergoing CPM may in part be due to desire to avoid traveling for post- reconstruction
surgical breast cancer screening [18-21,30]. Longer travel distances and F“:al arlll‘;flaiini .
poor access to mammography centers can deter patients from partici- Se,:lfn: i;;l:nt ype 47 (16.7 %) 16 (10.3 %)
pating in mammographic screening, and patients may see CPM as an Silicone implant 87 (30.9 %) 20 (12.8 %) <0.001
opportunity to limit the burden of continued screening [18-21]. Rural Autologous 41 (14.5 %) 16 (10.3 %) 0.44
reconstruction

breast cancer patients tend to travel longer distances for care, and dif-
ficulties with transportation and lack of easily accessible health-care
services may play a role in their breast cancer treatment decision-
making [41], This is demonstrated by rural areas having lower levels
of mammogram screening and less recent mammograms compared to
their urban counterparts [42].

A significantly higher proportion of the BLM group were diagnosed

73

Notes. ADM = acellular dermal matrix; Alloplastic reconstruction rates include
implants placed in combination with autologous reconstruction.
Bold indicates statistically significant, p < 0.05.
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Table 5
Patient outcomes.
Bilateral mastectomy  Unilateral p-Value
(n=282) mastectomy (n = 156)

Revision after 88 (31.2 %) 20 (12.8 %) <0.001

reconstruction
Implant removal 34 (12.1 %) 6 (3.8 %) <0.001
Any complication 105 (37.2 %) 44 (28.2 %) 0.06
Wound infection 25 (8.9 %) 5(3.2 %) 0.03
Wound dehiscence 34 (12.1 %) 10 (6.4 %) 0.06
DVT 5 (1.8 %) 3(1.9%) 1.00
Hematoma 7 (2.5 %) 6 (3.8 %) 0.42
Reoperation 70 (24.8 %) 28 (17.9 %) 0.10
Re-excision of 13 (4.6 %) 10 (6.4 %) 0.42

margins
Lymphedema 20 (7.1 %) 15 (9.6 %) 0.35
Disease status at last

follow-up

No evidence of 273 (96.8 %) 149 (95.5 %)

disease

Ongoing treatment 4 (1.4 %) 1 (0.6 %)

Recurrence 5(1.8 %) 6 (3.8 %) 0.32

Notes. DVT = deep vein thrombosis.
Bold indicates statistically significant, p < 0.05.

at an age < 45 years old. This is consistent with literature demonstrating
significant associations between CPM and diagnosis at a younger age
[3,6,13-16]. Studies have shown that the survival benefit of CPM is most
pronounced in patients with increased risk of CBC development who
undergo the procedure at an earlier age [6,8,30].

Higher rates of CPM have been associated with lobular cancers
[3,22-24], but our study found no significant difference in cancer types
on final pathology between groups. Tumor size was significantly smaller
in the BLM group, with a significantly higher proportion of patients with
tumors <2 cm (Fig. 2). The literature on the effect of tumor size on CPM
rate appears to be conflicting, as previous studies have demonstrated
that less aggressive tumor pathologic features including smaller size
[4,14], as well as larger tumor size [16,22-24], appear to be associated
with CPM. Our study findings indicate that those patients with smaller
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tumors more often underwent BLM, while the proportions of specific
cancer types were similar among both groups.

Most patients underwent adjuvant hormonal therapy with no sig-
nificant difference between groups. The trend of increased rates of CPM
is despite the now common use of adjuvant hormonal therapy. Anties-
trogen medications in premenopausal women have been demonstrated
to reduce the risk of CBC development by approximately 50 %, and
aromatase inhibitors for postmenopausal women by 60 % [6,31]. This
did not appear to significantly impact the decision to undergo BLM in
our study population. We found a significantly higher proportion of BLM
patients underwent adjuvant chemotherapy, which is not explained by
the significantly smaller tumor size found in the BLM group, nor the
similar median oncotype scores and similar tumor receptor character-
istics in both groups. In addition to the risk reduction of hormonal
therapies, systemic adjuvant chemotherapy reduces the risk of devel-
oping CBC by approximately 20 %, making the contemporary risk of
developing CBC approximately 0.2-0.5 % per year for those undergoing
adjuvant therapies [31]. Overall, these therapies have led to a favorable
decrease per year of incidence of CBC development in the US [36,37].
Desire to avoid adjuvant radiation therapy has been postulated to be a
potential cause for choosing CPM [1], with rural women less likely to
receive adjuvant radiation therapy overall [43], but we found no sig-
nificant difference between groups.

A significantly higher proportion of BLM patients underwent genetic
testing, with significantly higher rates of BRCA1, BRCA2, and non-BRCA
germline pathogenic variant mutation positivity (Fig. 2). These findings
are consistent with the current literature and CPM recommendations
[8,22,26,29]. Of the BLM group, 167 (59.2 %) patients underwent ge-
netic testing, with 52 (18.4 %) of these patients having at least one
germline pathogenic variant mutation. Therefore, despite genetic
testing being negative for germline pathogenic variants in 115 (68.9 %)
patients, BLM (CPM) was still performed. This may indicate that the
rationale for genetic testing such as strong family history, tumor char-
acteristics, or younger age of diagnosis, may influence the decision to
undergo CPM more than the presence of germline pathogenic variant
mutations alone. Recommendations have previously cited that women
who test negative for BRCA whose family carries a known BRCA

Associations With Contralateral Prophylactic Mastectomy

100%
90%
80%
70%
60% 59.2%

50%

40%

30.1%
30% —‘
20% ‘

10% ‘

18.4%
15.6%

8.3% 8.3%

Genetic testing
performed
(p <0.001)

At least one germline
pathogenic variant
(p <0.001)

significance
(p <0.001)

Variant of unknown

Bilateral mastectomy (CPM)

bd.2% 62.1%

53.2%
48.7%

20.60%

4.50%

Tumor size <2cm
(p =0.03)

Family history of breast Age of diagnosis < 45
cancer years
(p =0.03) (p <0.001)

M Unilateral mastectomy

Fig. 2. The comparison of genetic testing, germline pathogenic variant mutations, variants of unknown significance, tumor size <2 cm, family history of breast
cancer, and age of diagnosis <45 between patients who underwent bilateral or unilateral mastectomies for unilateral breast cancers.
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mutation should be discouraged from CPM [30]. The rate of VUS was
significantly higher in the BLM group, which is likely due to the greater
proportion of patients that underwent genetic testing in this group.

Within our study population, a family history of breast cancer was
significantly associated with BLM (Fig. 2), consistent with previous
literature [22,26]. This association remained when relatives were
stratified by age at diagnosis less than or greater than the age of 50 years.
There was no significant difference in the family histories pertaining to
other non-breast cancers between groups. It has also been recommended
that younger women who have a family history of breast cancer, and
those with strong family histories of breast cancer without genetic
testing or with negative genetic testing, should be considered for CPM
due to possible increased risk for CBC development [17,30].

Postmastectomy reconstruction (PMR) was performed significantly
more often in the BLM group, with immediate and implant-based
reconstruction most common. These findings are consistent with cur-
rent literature [3,4,12,16,22,40,44], and it has been theorized that
desire for improved reconstructed breast symmetry may influence the
decision to undergo CPM [30]. This is also consistent with national
trends, as the rate of overall PMR continues to increase after the passage
of federal legislature for mandated insurance coverage as part of breast
cancer care in 1998 [40,45-50]. PMR has been demonstrated to have
numerous benefits including improved quality of life, self-esteem, psy-
chosocial well-being, and patient satisfaction [51,52]. Our institution is
the primary referral center for breast reconstruction, and one of the only
in the region that offers all autologous breast reconstruction options in
addition to implant-based reconstruction. In fact, there are few plastic
surgeons outside of our facility that offer any breast cancer reconstruc-
tion whatsoever. This may have contributed to the proportion of patients
that are referred seeking bilateral mastectomy with intent on specific
reconstruction options.

The BLM group had significantly higher rates of revision after
reconstruction, implant removal, and wound infections. The rates of
overall complications, wound dehiscence, DVT, hematoma, reoperation,
and lymphedema were not significantly different from the ULM group.
Consistent with prior findings, BLM provides more opportunity for
wound infections to develop with increased length of operating time,
multiple surgical sites, and reconstruction more often performed
[2,8,27,28].

We found no significant difference in disease status at last follow-up
between groups, with an average follow-up length of 25.7 months.
While this study was not designed to assess long-term recurrence or
survival, our findings appear to align with current literature. CPM has
not been associated with increased survival except in select patients at
the highest risk of developing CBC, and may actually decrease survival
in certain populations [3,13,14,53-55]. The rate of CBC development in
patients diagnosed with a first-time breast cancer has historically fallen
between 1.2 and 14 % [56], and recent studies demonstrate a cumula-
tive risk of CBC in the 25-year period following first diagnosis to be 9.9
%, or 0.4 % annually [57]. This risk did not vary substantially by age at
diagnosis, time from diagnosis, or by patient current age [57]. A 2016
study found that the 5-year cumulative incidence of CBC was 1.31 % for
women diagnosed with a first-time breast cancer in the recent treatment
era [36]. One study found that the incidence of CBC among women that
did not undergo CPM was 17-fold less than the incidence of distant
metastases, and seven-fold less than the incidence of locoregional
recurrence [32]. This supports that prognosis is determined by the index
lesion rather than by developing CBC or performing CPM [32]. The
Society of Surgical Oncology Breast Disease Working Group also ques-
tioned whether the conflicting improvement in survival seen in some of
the literature is due to selection bias, with CPM being performed more
often on women with a better prognosis and better overall health,
leading to a result that is not directly related to the CPM, as the differ-
ences in survival are generally larger than differences in CBC rates [8].
They also concluded that there is little evidence that women who do not
undergo CPM and do develop a CBC are at increased risk of death from

75

Surgery Open Science 18 (2024) 70-77

breast cancer [8].

The rate of BLM for UBC (CPM) was determined to be 64.4 % be-
tween 2017 and 2021 at our institution. Of the BLM group, 50.4 %
underwent CPM with average-risk for developing CBC, and of the total
study population, 32.4 % underwent AR-CPM (Fig. 1). In a previous
study performed at our institution, 21.8 % of patients with UBC un-
derwent BLM from 2000 to 2009 [12]. This study found that CPM was
significantly associated with patients <50 years old, private insurance,
urban residence, and PMR. Notably, it found that breast cancer stage and
grade, and family history of breast cancer were not significantly asso-
ciated with CPM. This study did not evaluate genetic mutations, as it was
not available in the tumor registry at that time. While younger age and
insurance type have remained consistent in their association with BLM
at our institution, the rate of CPM has nearly tripled over the last two
decades with more associated factors identified. Thus, patients at a
single institution serving a largely rural population are increasingly
choosing to undergo CPM in accordance with national trends.

This study is limited by its retrospective nature and homogenous
study population with most patients identifying as White. Additionally,
as the only regional academic institution serving a vast catchment area,
our center may see higher rates of complex breast cancers, individuals
seeking second opinions, and patients who seek specific reconstruction
options, which may confer a higher likelihood of BLM. Future studies
should include surveys and patient-reported outcome measures that
would elucidate the most important factors to the individual patient in
choosing to undergo CPM.

Conclusions

This study suggests that patients are increasingly choosing to un-
dergo BLM for the treatment of UBC, with the rate of CPM increasing
from 21.8 % to 64.4 % over the past two decades at one institution
serving a largely rural population. This is despite the diagnosis of small
tumors in younger patients and the absence of high-risk factors for the
development of CBC, with 32.4 % of the total population, and 50.4 % of
the BLM group, having average-risk for developing CBC but undergoing
CPM. As there is no single-risk threshold above which CPM is clearly
indicated, shared decision-making with patients is critically important.
Identifying characteristics of patients choosing BLM in a rural popula-
tion and the increased risks they face allows for a better understanding
of this trend to guide these conversations with patients on their goals of
breast cancer management.
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