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a b s t r a c t

Background: Factors associated with the decision to pursue unilateral mastectomy (UM) versus contra-
lateral prophylactic mastectomy (CPM) in unilateral breast cancer (UBC) patients, and satisfaction with
this decision, remain to be elucidated.
Methods: UBC patients who underwent mastectomy were surveyed regarding factors affecting their
surgical decision and satisfaction with the same.
Results: Both UM (n¼ 46) and CPM (n¼ 55) patients were satisfied with their surgical decision (mean
4.72 and 4.85 out of 5 on Satisfaction With Decision scale, respectively, p¼ 0.078). Most CPM patients
cited the desire to lower their risk of contralateral breast cancer (96.4%) and the desire for peace of mind
(94.5%) as “very important” drivers of their decision; whereas most UM patients felt not wanting to
remove a normal breast (67.4%) was a “very important” driver for their decision.
Conclusions: Both UM and CPM patients reported high satisfaction with their surgical decisions, despite
differing reasons for their respective surgeries.

© 2018 Elsevier Inc. All rights reserved.
Introduction

Many patients with unilateral breast cancer (UBC) opt for
contralateral prophylactic mastectomy (CPM), a procedure where
the unaffected breast is removed along with the affected breast.
Multiple studies have shown that rates of CPM have increased
rapidly in the past few decades.1e6 Indeed, in a recent study, Nash
et al. reported an increase in CPM between 2004 and 2012. Rates
nearly tripled, regardless of age group e from 3.6% to 10.4% in pa-
tients 45 years or older, and from 10.5% to 33.3% in those aged
20e44 years old.7 There are a multitude of reasons why a patient
may choose to undergo CPM, despite no clear consensus as to
whether CPM actually improves long-term survival.6,8e10

With this in mind, we sought to understand how patients make
this decision, and their satisfaction with the same. Previous studies
have found that younger patient age, family history of breast can-
cer, higher education, and white race are all factors associated with
higher rates of CPM.4,5,11e17 Fewer studies have explored the
decision-making process among patients opting for CPM. For
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instance, Rosenberg et al. conducted a survey of breast cancer pa-
tients aged 40 years or younger. They found that the most
frequently cited reasons for choosing CPM included: the “desire to
lower the chance of getting cancer in the other breast”, “desire for
peace of mind”, “desire to improve survival or extend life”, “desire
to prevent breast cancer from spreading to other parts of body”, and
“feeling at increased risk for cancer in other breast”.18 Similarly,
Soran et al., in a survey study of CPM patients one year post-
operation, found that 95.2% of patients cited “fear of recurrence”
as a factor influencing their decision to undergo CPM.19 In general,
however, there are few studies investigating the CPM decision-
making process, and even fewer that compare the reasoning of
UBC patients who select unilateral mastectomy (UM) over CPM.

We surveyed UBC patients who chose to undergo CPM as well as
those who chose to undergo UM, in order to better understand
factors that may drive patients towards one surgical option or
another. Further, we sought to determine the relative satisfaction
with surgical decision-making between CPM and UM patients.
Methods

From June to August 2017, all female UBC patients over the age of
18 who were seen at the Yale Breast Center and had undergone
mastectomy surgery (either UM or CPM) were approached to
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Table 1
Patient characteristics.

Factor UM (n¼ 46) CPM (n¼ 55) P-value

Median age at surgery (years) 58.5 46 <0.001
Median time since surgery (months) 9 19.8 0.042
Race/Ethnicity 0.666
White 37 (45.7%) 44 (54.30%)
Hispanic/Latina 4 (50.0%) 4 (50.0%)
Black 3 (42.9%) 4 (57.1%)
Asian 1 (100.0%) 0 (0.0%)
Other 1 (25.0%) 3 (75.0%)
Reconstruction 0.002
None 15 (68.2%) 7 (31.8%)
Implants 11 (26.2%) 31 (73.8%)
Autologous 20 (54.1%) 17 (45.9%)
Highest level of educationa 0.659
Less than high school 2 (50.0%) 2 (50.0%)
High school diploma/GED 11 (39.3%) 17 (60.7%)
Associate's/Bachelor's degree 18 (43.9%) 23 (56.1%)
Graduate/professional degree 15 (55.6%) 12 (44.4%)
Incomeb 0.142
<$25,000 6 (31.6%) 13 (68.4%)
$25,000e50,000 12 (63.2%) 7 (36.8%)
$50,001e75,000 3 (30.0%) 7 (70.0%)
$75,001e100,000 10 (62.5%) 6 (37.5%)
>$100,000 14 (42.4%) 19 (57.6%)
Disease stage 0.965
Stage 0 6 (46.2%) 7 (53.8%)
Stage I 15 (45.5%) 18 (54.5%)
Stage II 18 (48.6%) 19 (51.4%)
Stage III 6 (37.5%) 10 (62.5%)
Stage IV 1 (50.0%) 1 (50.0%)
Neoadjuvant chemotherapy 0.210
Yes 12 (36.4%) 21 (63.6%)
No 34 (50.0%) 34 (50.0%)
BRCA testing done 0.391
No 17 (53.1%) 15 (46.9%)
Yes 29 (42.0%) 40 (58.0%)
Family history of breast cancerc 0.167
No 24 (53.3%) 21 (46.7%)
Yes 22 (39.3%) 34 (60.7%)

CPM¼ contralateral prophylactic mastectomy, UM¼ unilateral mastectomy.
a 1 CPM patient did not report her education status.
b 1 UM patient and 3 CPM patients did not report income.
c 1st or 2nd degree relative.
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participate in this Yale University Human Investigations Committee
approved study. Participants were asked to complete a confidential
survey and consent to data collection of clinicopathologic variables
from their medical records.

In addition to querying patients regarding factors contributing
to their surgical decision, we also assessed patients’ satisfaction
with this decision using the Satisfactionwith Decision (SWD) scale,
a validated instrument measuring satisfaction with healthcare de-
cisions.20 The SWD scale is composed of 6 questions that can be
scored from 1 to 5, with 5 being the highest possible satisfaction
rating.

Non-parametric statistical analyses were performed using SPSS
version 24 (IBM; Armonk, NY).

Results

Patient population

A total of 109 eligible patients were approached regarding the
survey; 101 ultimately completed the survey (response rate 92.7%).
Patients who responded to the survey were similar to those who
did not in terms of their rate of CPM (54.5% vs. 37.5%, respectively,
p¼ 0.470). The median age of the overall cohort of responders was
49 years, and the median time from surgery to survey collection
was 13.8 months.CPM patients tended to be younger than UM pa-
tients (46 vs. 58.5 median age, p< 0.001), further out from surgery
at follow-up than UM patients (median 19.8 vs. 9 months,
p¼ 0.042), and were more likely to undergo reconstruction
(p¼ 0.002). In total, 69 patients (68.3%) had BRCA testing data
done, with similar rates of CPM between patients who got BRCA
testing (58.0%) and those who did not (46.9%) (p¼ 0.391) (Table 1).
Of patients who had BRCA testing results, only two patients came
back positive. The frequency of confirmed BRCA positive patients
did not differ significantly between CPM and UM patients (5.0% vs.
0.0%, p¼ 0.506).

Satisfaction with decision

The average SWD score among our cohort was 4.79 out of 5.
Both UM and CPM patients appeared equally satisfied with their
surgical decisions, scoring a mean of 4.72 and 4.85 out of 5 on the
SWD scale, respectively (p¼ 0.078). In the overall cohort, age at
time of surgery, number of months since surgery, and reconstruc-
tion type were not associated with SWD (p¼ 0.097, p¼ 0.702, and
p¼ 0.208, respectively) (data not shown). In addition, both UM and
CPM patients reported that they would strongly recommend their
respective surgical decisions to others (68.9% and 72.7%, respec-
tively; p¼ 0.980) (Table 2).

Among CPM patients, reconstruction and income correlated
with an above average SWD (p¼ 0.018 and p¼ 0.017, respectively)
on bivariate analysis (Table 3), but neither factor remained an in-
dependent predictor of SWD on multivariate analysis (p¼ 0.104
and p¼ 0.087, respectively) (Table 4). Among UM patients, we
could find no factor associated with SWD (p> 0.05 for all variables)
(Table 5).

Reasons to undergo CPM

Of the 55 patients who underwent CPM, almost all listed the
desire to lower the chance of contralateral breast cancer and desire
for peace of mind (96.4% and 94.5%, respectively) as “very impor-
tant” factors influencing their decision to undergo CPM. Other
factors that were considered are shown in Table 6.

Given that all CPM patients felt that peace of mind was at least
“somewhat” important to their decision, we asked patients
whether the procedure actually provided the peace of mind for
which they were hoping. At a median follow up from surgery of
19.8 months, 48 patients (90.6%) reported fully obtaining their
anticipated peace of mind, four (7.5%) reported partially obtaining
their anticipated peace of mind, and one (1.9%) reported not
obtaining at all the peace of mind they were expecting; two pa-
tients did not provide a response to this question. Patients who
reported fully obtaining their anticipated peace of mind had a
similar mean SWD score compared to those who did not (4.89 vs.
4.60, respectively, p¼ 1.000).

Of 41 patients who reported that breast symmetry was at least
somewhat important to their decision to undergo CPM, 24 (61.5%)
reported being very satisfied with the symmetry they ultimately
obtained, 12 (30.8%) were somewhat satisfied, one (2.6%) was
somewhat dissatisfied, and two (5.1%) were very dissatisfied; two
patients did not provide a response to this question. Again, patients
who were very satisfied with the symmetry of their breasts re-
ported similar SWD as those whowere less than very satisfied with
the symmetry of their breasts (mean 4.97 vs. 4.92, respectively,
p¼ 0.853).
Reasons to undergo UM

Most UM patients reported that notwanting to remove a normal



Table 2
Patient willingness to recommend their own surgical decision to others.

Strongly agree (%) Agree (%) Neither agree nor disagree (%) Disagree (%) Strongly disagree (%)

UM 31 (68.9%) 2 (4.4%) 11 (24.4%) 1 (2.2%) e

CPM 40 (72.7%) 2 (3.6%) 12 (21.8%) 1 (1.8%) e
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breast was a “very important” factor influencing their decision to
have UM over CPM (67.4%). A minority of UM patients felt that the
potential for increased length of surgery (15.2%), hospital stay
(6.5%), and financial cost of CPM (6.5%) played a “very important”
role in their decision-making (Table 7).
Discussion

Prior studies have investigated factors that play into a patient's
decision to undergo CPM, but there is limited data juxtaposing the
decision-making process of UBC patients who chose CPM with
those who chose UM. In this study, we evaluate factors influencing
this decision among these populations, and how satisfied each was
with their respective surgical decision.

UM and CPM patients reported similarly high satisfaction with
their surgical decision. This observation is in line with reports from
previous studies.18,19,21e26 Both UM and CPM patients expressed a
Table 3
Factors associated with SWD among CPM patients - Bivariate.

Factor SWD score �4.85 (n¼ 14)

Median age at surgery (years) 45.5
Median time since surgery (months) 17.3
Race/Ethnicity
White 10 (71.4%)
Hispanic/Latina 2 (14.3%)
Black 1 (7.1%)
Asian 0 (0.0%)
Other 1 (7.1%)
Reconstruction
None 5 (35.7%)
Implants 5 (35.7%)
Autologous 4 (28.6%)
Highest level of educationa

Less than high school 0 (0.0%)
High school diploma/GED 5 (38.5%)
Associate's/Bachelor's degree 5 (38.5%)
Graduate/professional degree 3 (23.1%)
Incomeb

<$25,000 3 (23.1%)
$25,000e50,000 4 (30.8%)
$50,001e75,000 4 (30.8%)
$75,001e100,000 1 (7.7%)
>$100,000 1 (7.7%)
Disease stage
Stage 0 1 (7.1%)
Stage I 4 (28.6%)
Stage II 4 (28.6%)
Stage III 5 (35.7%)
Stage IV 0 (0.0%)
Neoadjuvant chemotherapy
Yes 8 (57.1%)
No 6 (42.9%)
BRCA testing done
No 6 (42.9%)
Yes 8 (57.1%)
Family history of breast cancerc

No 6 (42.9%)
Yes 8 (57.1%)

SWD¼Satisfaction with Decision, CPM¼Contralateral prophylactic mastectomy.
a 1 patient with a SWD score� 4.85 had unknown education status.
b 1 patient with a SWD score� 4.85 and 2 patients with SWD scores> 4.85 had unkn
c 1st or 2nd degree relative.
strong willingness to recommend their own decision to other UBC
patients. This finding is similar to previous studies as well. Soran
et al., for example, found that 92.7% of CPM patients stated they
would recommend their decision to others.19 This is comparable to
the 76.3% of our CPM patients who either agreed or strongly agreed
that they would recommend their decision to others. Our study is
one of the few that also investigates surgical decision-making and
satisfaction for UBC patients who opt for UM instead of CPM. We
found that patients who choose UM are equally satisfied with their
surgical decision as those who opt for CPM, and are similarly
willing to strongly recommend their decision to other patients.

We found that over 90% of CPM patients cited the desire to lower
the chance of contralateral breast cancer, and/or the desire for
peace of mind as “very important” factors for opting for CPM. These
data closely reflect findings of previous studies. Rosenberg et al., for
example, reported that the majority of patients in their cohort felt
the desire to lower the chance of getting cancer in the other breast
SWD score> 4.85 (n¼ 41) P-value

46.0 0.555
19.8 0.588

0.712
34 (82.9%)
2 (4.9%)
3 (7.3%)
0 (0.0%)
2 (4.9%)

0.018
2 (4.9%)
26 (63.4%)
13 (31.7%)

0.698
2 (4.9%)
12 (29.3%)
18 (43.9%)
9 (22.0%)

0.017
10 (25.6%)
3 (7.7%)
3 (7.7%)
5 (12.8%)
18 (46.2%)

0.384
6 (14.6%)
14 (34.1%)
15 (36.6%)
5 (12.2%)
1 (2.4%)

0.755
26 (63.4%)
15 (36.6%)

0.169
9 (22.0%)
32 (78.0%)

0.755
15 (36.6%)
26 (63.4%)

own income.



Table 4
Factors associated with SWD among CPM patients e Multivariate.

Factor OR (95% CI) P-value

Reconstruction type 0.104
None Referent
Implants 34.623 (1.269e944.864)
Autologous 5.616 (0.340e92.644)
Income 0.087
<$25,000 Referent
$25,000e50,000 0.031 (0.001e0.784)
$50,001e75,000 0.053 (0.003e1.014)
$75,001e100,000 0.652 (0.030e13.987)
>$100,000 1.409 (0.073e27.253)
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(98%), and for peace of mind (95%) were “very” or “extremely”
important in their decision to choose CPM.18

We found that 87.3% of CPM patients who stated that desire for
peace of mind was at least somewhat important to their surgical
decision actually fully achieved the peace of mind that they sought
prior to surgery. Interestingly, however, those who did not achieve
peace of mind were equally as satisfied with their decision as those
who did. Similarly, 61.5% of CPM patients who stated that breast
symmetry was at least somewhat important to their surgical de-
cision actually felt very satisfied with the symmetry after the
operation. Again, we did not find an association between
Table 5
Factors associated with SWD among UM patients e Bivariate.

Factor SWD score � 4.72 (n ¼ 13)

Median age at surgery (years) 55.0
Median time since surgery (months) 12.4
Race/Ethnicity
White 10 (76.9%)
Hispanic/Latina 2 (15.4%)
Black 0 (0.0%)
Other 0 (0.0%)

1 (7.7%)
Reconstruction
None 4 (30.8%)
Implants 4 (30.8%)
Autologous 5 (38.5%)
Highest level of education
Less than high school 0 (0.0%)
High school diploma/GED 3 (23.1%)
Associate's/Bachelor's degree 7 (53.8%)
Graduate/professional degree 3 (23.1%)
Income
<$25,000 2 (15.4%)
$25,000e50,000 6 (46.2%)
$50,001e75,000 0 (0.0%)
$75,001e100,000 3 (23.1%)
>$100,000 2 (15.4%)
Disease stage
Stage 0 1 (7.7%)
Stage I 5 (38.5%)
Stage II 5 (38.5%)
Stage III 2 (15.4%)
Stage IV 0 (0.0%)
Neoadjuvant chemotherapy
Yes 2 (15.4%)
No 11 (84.6%)
BRCA testing done
No 6 (46.2%)
Yes 7 (53.8%)
Family history of breast cancerb

No 7 (53.8%)
Yes 6 (46.2%)

SWD¼Satisfaction with Decision, UM¼Unilateral mastectomy.
a 1 patient did not report satisfaction with decision.
b 1st or 2nd degree relative.
postoperative satisfaction with breast symmetry and satisfaction
with the decision to undergo CPM, even among those who stated
that symmetry was a key driver in their decision-making process.
These data suggest that other factors play into patients’ satisfaction
with CPM beyond the fulfillment of peace of mind or breast sym-
metry alone, even for patients who felt these factors were very
important in their surgical decision-making.

Few studies have reported on reasons why UM patients chose
forego CPM.We found that most UM patients cited the desire not to
remove a normal breast as the main motivator for their decision.
While a substantial proportion of patients cited the increased
chance of complications in CPM as a very important reason to
choose UM, fewer patients felt that increased length of surgery,
hospital stay, and financial cost associated with CPM were very
important contributors to their decision.

Our study is one of the few in literature that provides data on
why UBC patients choose UM instead of CPM, and their satisfaction
with the same. Our data, however, must be interpreted in light of
some limitations. First, our study was subject to recall bias; in the
overall cohort, patients were a median of 13.8 months out from
surgery, and were asked at one point in time what factors they
considered in their decision-making and how satisfied they were at
this point in time with their decision. Also, patients were not fol-
lowed prospectively, nor were they queried on multiple occasions
to evaluate for consistency of their responses. Nonetheless, this
a SWD score > 4.72 (n ¼ 32)a P-value

60.0 0.754
8.3 0.920

0.251
27 (84.4%)
2 (6.3%)
2 (6.3%)
1 (3.1%)
0 (0.0%)

0.803
10 (31.3%)
7 (21.9%)
15 (46.9%)

0.456
2 (6.3%)
8 (25.0%)
11 (34.4%)
11 (34.4%)

0.190
4 (12.5%)
6 (18.8%)
3 (9.4%)
7 (21.9%)
12 (37.5%)

0.820
5 (15.6%)
9 (28.1%)
13 (40.6%)
4 (12.5%)
1 (3.1%)

0.460
10 (31.3%)
22 (68.8%)

0.511
11 (34.4%)
21 (65.6%)

1.000
16 (50.0%)
16 (50.0%)



Table 6
Reasons for choosing CPM.

Very important (%) Somewhat important (%) Not very important (%)

Desire to lower the chance of contralateral breast cancer 53 (96.4%) 2 (3.6%) e

Desire for peace of mind 52 (94.5%) 3 (5.5%) e

Desire for symmetry of breasts 29 (52.7%) 12 (21.8%) 14 (25.5%)
Desire to remove need for continued imaging 25 (45.4%) 11 (20.0%) 19 (34.5%)

Table 7
Reasons for choosing UM.

Very important (%) Somewhat important (%) Not very important (%)

Did not feel need or desire to remove normal breast 31 (67.4%) 9 (19.6%) 6 (13.0%)
Increased chance of complications in CPM 19 (41.3%) 6 (13.0%) 21 (45.7%)
Increased length of surgery for CPM 7 (15.2%) 5 (10.9%) 34 (73.9%)
Increased length of stay for CPM 3 (6.5%) 4 (8.7%) 39 (84.8%)
Increased financial cost for CPM and associated reconstruction 3 (6.5%) 3 (6.5%) 40 (87.0%)
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study builds on existing literature, providing a more complete
picture of the CPM decision-making process, covering not only
patients who chose CPM but also those who had the option of CPM
but chose UM instead.
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