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ABSTRACT

Background. American Society of Breast Surgeons
(ASBrS) guidelines state that it is the responsibility of the
surgeon to discuss the risks/benefits of and give a recom-
mendation regarding contralateral prophylactic
mastectomy (CPM). We conducted a survey of ASBrS
members to evaluate the factors that affect this recom-
mendation, confidence in this recommendation, and
awareness/adoption of the guidelines.

Methods. A survey was sent to the ASBrS membership.
Vignettes with the following variables about breast cancer
patient were randomly included: age, disease stage,
receptor status, family history (FH) of breast cancer, and
patient preference for CPM. Respondents were asked to
estimate the patient’s chance of developing contralateral
cancer, whether they would recommend CPM, and their
confidence in this recommendation, and about their
familiarity with and use of the guidelines.

Results. 536 members (21.9%) responded. The odds of
recommending CPM and confidence in recommendation
were higher in a younger patient, higher-stage disease,
triple-negative and human epidermal growth factor recep-
tor (HER)2+ relative to estrogen receptor (ER)+, and in
women with FH. Of surgeons, 51% were familiar or very
familiar with the guidelines and 38% used the guidelines
most or all of the time. Surgeons who used the guidelines
were not less likely to recommend CPM.
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Conclusions. While surgeons generally agree on the fac-
tors that are important in making a recommendation on
CPM, there is variability in how strongly the different
factors influence the recommendation and their confidence
in that recommendation. In addition, while most surgeons
were at least a little familiar with the ASBrS guidelines, the
vast majority do not routinely use them.

Rates of contralateral prophylactic mastectomy (CPM)
are increasing,'” despite the lack of survival benefit.?
There are many known factors that influence patient choice
for CPM.>"’ Prior studies have shown that the decision for
this procedure is largely driven by patient preference and
that, when the surgeon primarily makes the decision, the
rates of CPM are lower,* ' but having surgeons make the
decision would seem to contradict patient-centered care,
where patient autonomy and involvement in decision-
making are highly valued.”!" On the other hand, provider
participation is necessary for true shared decision-making
to take place.'”'* The surgeon plays a crucial role in
providing information about the procedure and the disease
factors that might be important in the decision. Oftentimes,
the patient is looking to the physician to make a recom-
mendation on the role of CPM in her specific case.

How surgeons make recommendations for CPM is less
well studied. Past studies have shown that surgeons are
more comfortable recommending CPM when there is a
high-risk mutation and less comfortable recommending it
for average-risk patients.'>'® How these recommendations
are approached can also affect patient satisfaction.'’

Current guidelines from the American Society of Breast
Surgeons (ASBrS) summarize data about CPM'® and state
that it is the responsibility of the surgeon to discuss the
risks and benefits as they relate to the individual patient and
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to give a recommendation regarding CPM.'® Little is
known about surgeon awareness of these guidelines, the
patient factors that play a role in surgeon recommendations
for CPM, and how surgeons integrate these guidelines into
their own practice. To better understand these issues, we
conducted a survey of ASBrS members.

METHODS
FParticipants

The survey was approved by the Research Committee of
ASBrS. The ASBrS e-mailed the survey to all member
surgeons in February 2018. All survey responses, including
incomplete surveys, were included in data analysis. A
cover letter was included, explaining the survey and that
participation implied informed consent. This study was
deemed exempt from full board review by the University of
Utah IRB.

Survey Structure

Demographic variables including age, gender, years in
practice, number of breast cancer patients seen annually,
and practice setting were collected.

Six of a possible 48 vignettes were randomly included in
each survey. Variables included patient age, breast cancer
stage, receptor status, FH of breast cancer, and patient
preference for CPM. Each vignette had the following
structure with the possible variables in brackets:

“A [35/65] year old woman with clinical [stage
I/stage III] [ER+/triple negative/HER2 positive]
invasive cancer with [no FH/FH of breast cancer in
her mother at age 48]. Genetic testing is negative for
any deleterious mutations. Imaging is negative for the
contralateral breast. She is planning to have a mas-
tectomy and [prefers/isn’t sure about] contralateral
prophylactic mastectomy.”

Respondents were asked to assume that all appropriate
adjuvant therapies would be given. They were then asked
to estimate the patient’s chance of developing contralateral
breast cancer (CBC) in 10 years and in her lifetime for
each of the vignettes and to rate their confidence in these
estimates on a five-point Likert scale from “not at all
confident” to “completely confident.” We then asked
whether they would recommend CPM or not and how
confident they were in this recommendation on a similar
five-point Likert scale.

We then asked about their familiarity with the 2016
ASBrS guidelines on CPM discussions and their use of
these guidelines. Last, respondents were asked to rank the

top 3 factors that affect their recommendation of CPM
from a list of 11 possible factors (Fig. 2), derived from
factors included in the ASBrS guidelines and from those
found to be most important to patients in prior studies.

Data Analysis

Survey respondent characteristics were summarized, for
categorical variables, by number and percent in each cat-
egory or, for numeric variables, by mean and standard
deviation (SD).

Summaries by patient factors were calculated and dif-
ferences assessed. Numeric variables, summarized with
mean and SD, were compared using f-tests or analysis of
variance (ANOVA). Ranking variables, summarized with
median and interquartile range (IQR), were compared
using the Wilcoxon rank-sum test or Kruskal-Wallis test.
Number recommending mastectomy, summarized with
percent, was compared using the Chi-square test.

Logistic models of recommendation of CPM were cre-
ated using generalized estimating equations (GEE), and
estimates are given for odds ratio (OR) and 95% confi-
dence interval (CI). Separate models were calculated for
the effect of familiarity with guidelines and use of guide-
lines, both adjusted for patient factors. Recommendation
was also modeled using survey respondent characteristics
and additionally using patient factors and interactions
selected using the Wald test.

Ordinal regression models of confidence in recommenda-
tion are also given. Confidence in recommendation, initially
rated from 1 to 5, was collapsed because of ranks 1 and 2
having a low amount of responses; the categories used for this
modeling were 1-3, 4, and 5. Using generalized estimating
equations, estimates were calculated for OR and 95% CI.
Separate models were calculated for the effect of familiarity
with guidelines and use of guidelines, both adjusted for patient
factors. Recommendation was also modeled using patient
factors and interactions selected using the Wald test. Statis-
tical significance was assessed at the 0.05 level using two-
tailed tests. Analyses were conducted in R v.3.5.

RESULTS
Effect of Surgeon Variables (Fig. 1a)

A total of 536 surgeons responded to the survey.
Demographics of the respondents are presented in Table 1.
Respondents were mostly female, with an average of
20 years in practice; they predominantly practiced in a
community setting, and most treated more than 100 breast
cancer patients per year. All six of the survey vignettes
were completed by 71%.
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FIG. 1 Forest plots showing odds of recommending CPM based on survey respondents’ characteristics (a) and patient factors (b). Odd ratios
calculated using multivariate GEE logistic model and variable selection of interactions

Practice setting had a significant effect on likelihood of
recommending CPM, with the odds of recommending
CPM being 3.3 times higher (OR 3.31; 95% CI 1.89, 5.81)
for surgeons in a community setting relative to surgeons in
an academic setting. There was no difference in the con-
fidence in this recommendation between settings.

There was no difference in odds or confidence of rec-
ommendation based on gender, years in practice, age, or
number of breast cancer patients seen per year.

Effect of Patient Variables (Table 2; Fig. 1b)

Patient Age Respondents’ estimated decade and lifetime
probability of CBC were both higher in 35-year-old women
compared with 65-year-old women. The confidence in the
estimate was significantly higher if the patient was older.
CPM was recommended in 25% of 35-year-old patients
across all vignettes compared with 3% of 65-year-old
patients. The confidence in recommendation was higher in
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TABLE 1 Characteristics of survey respondents

N (response rate) 536 (21.9%)

Breast cancer patients/year, n (%)

Fewer than 25 54 (10.1)

25-50 123 (22.9)

51-100 17 (3.2)

More than 100 342 (63.8)
Practice setting, n (%)

Academic 132 (24.6)

Community 404 (75.4)
Age, mean (SD), years 52.5 (10.2)
Gender, n (%)

Female 222 (63.2)

Male 129 (36.8)
Years in practice, mean (SD) 20 (10.6)

65-year-old patients. The odds of recommending CPM for
a 35-year-old patient was 11 times greater (OR 10.96; 95%
CI 7.37, 16.29; p < 0.001) when taking into account the
other variables in regression analysis. The odds of
increased confidence in this recommendation was 2.3
times higher (OR 3.33; 95% CI 2.59, 4.28; p < 0.001) in
younger, stage I, ER+ with no FH.

Disease Stage Estimated decade probability of CBC was
higher in stage III breast cancer relative to stage I, but this
difference was not seen in estimated lifetime probability.
There was no significant difference in the confidence of the
estimated probability of CBC in the next decade, but the
confidence in the estimated lifetime probability of CBC
was higher in stage I. Respondents recommended CPM in
16% of stage III compared with 12% of stage I. The
confidence in this recommendation was higher in stage 1.
On regression analysis, the odds of recommending CPM
was 2.9 times higher (OR 2.88; 95% CI 1.89, 4.41;
p < 0.001) for stage III relative to stage I. The confidence
in this recommendation was also higher in stage III. The
odds of increased confidence in this recommendation was
2.5 times higher (OR 2.54; 95% CI 2.06, 3.12; p < 0.001)
in stage III, among ER positive, 65-year-old patients.

Receptor  Status Estimated decade and lifetime
probability of CBC differed across receptor status. For
both estimates, triple negative was estimated to have the
highest risk, followed by HER2+ and then ER+ with the
lowest risk. Respondents recommended CPM in 14% of
HER2+ and 19% of triple negative compared with 10% in
ER+ disease. Odds of recommending CPM was 4.5 times
higher (OR 4.45; 95% CI 3.01, 6.56; p < 0.001) in triple
negative compared with ER+; the odds were 2.7 times

higher (OR 2.67; 95% CI 1.77, 4.01; p < 0.001) for
HER2+ than ER positive. In comparison with ER+-, odds
of increasing confidence in recommendation were 2.8 times
higher (OR 2.80; 95% CI 2.24, 3.50; p < 0.001) for
HER2+ and 3.2 times higher (OR 3.18; 95% CI2.54, 3.98;
p < 0.001) for triple negative, among stage I patients.

Family  History Estimated decade and lifetime
probability of CBC were both higher in patients with FH
of breast cancer as compared with those without. In
addition, the confidence in this estimate was higher for
those without FH of breast cancer. Respondents
recommended CPM in 17% of patients with FH of breast
cancer as compared with 11% in those without. The
confidence in this recommendation was higher for those
without FH of breast cancer. On regression analysis, the
odds of a respondent recommending CPM was 1.7 times
higher (OR 1.68; 95% CI 1.36, 2.08; p < 0.001) in women
with FH of breast cancer relative to those without one.

Patient Preference for CPM  There was no difference in
the estimated decade and lifetime probability or the
confidence in this estimate between patients who prefer
CPM and those who are not sure about their preference.
There was also no difference in the likelihood of
recommending CPM on regression analysis of patient
preference. With no FH of breast cancer, the odds of
increased confidence in this recommendation was 1.5 times
lower (OR 0.66; 95% CI 0.57, 0.77; p < 0.001) if the
patient expressed a preference for CPM.

Interactions in Patient Factors For recommendation of
CPM, there was an interaction between stage and receptor
status in addition to the linear terms. The odds of
recommending CPM was 2.9 times higher (OR 2.88;
95% CI11.89, 4.41; p < 0.001) for stage III relative to stage
I for ER+ patients. For triple negative, this difference was
reduced by 3.3 times (OR 0.30; 95% CI 0.18, 0.48;
p < 0.001), and for HER2+- the difference was reduced by
2.3 times (OR 0.44; 95% CI 0.26, 0.76; p < 0.001).

The odds of increased confidence in CPM recommen-
dation showed several interactions. The odds were 3.3
times higher (OR 3.33; 95% CI 2.59, 4.28; p < 0.001) in
younger, stage I, ER+, or triple negative with no FH, but
this difference in odds was reduced by 1.4 times (OR 0.73;
95% CI 0.60, 0.88; p = 0.001) for stage III, 1.4 times (OR
0.77; 95% C1 0.61, 0.97; p = 0.025) for HER2+, 1.4 times
(OR 0.74; 95% CI 0.59, 0.93; p = 0.009) for triple nega-
tive, and 1.3 times (OR 0.78; 95% CI 0.65, 0.94;
p = 0.009) for those with FH of breast cancer.

The odds of increased confidence in recommendation
was 2.5 times higher (OR 2.54; 95% CI 2.06, 3.12;
p < 0.001) in stage III than stage I among ER+-, but was
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TABLE 2 Univariate analysis of the effect of patient factors on estimated risk of contralateral breast cancer (CBC) in next decade and in the
patient’s lifetime, confidence in these estimates, recommendation of CPM, and confidence in this recommendation

Age 65-Year-old 35-Year-old p value
Estimated risk of CBC in next decade, mean (SD) 7.4 (6.6) 9.5 (8.1) < 0.001
Decade estimate confidence, median (IQR) 4 (3,4) 4 (3,4) < 0.001
Estimated risk of CBC in lifetime, mean (SD) 12.7 (7.9) 21.8 (11.5) < 0.001
Lifetime estimate confidence, median (IQR) 43,4 43,4 < 0.001
Recommend CPM (%) 3.2 252 < 0.001
Confidence in recommendation 54,5) 44,5 < 0.001
Stage Stage | Stage III p value
Estimated risk of CBC in next decade, mean (SD) 8 (7.4) 8.8 (7.4) 0.004
Decade estimate confidence, median (IQR) 43,4 43,4 0.26
Estimated risk of CBC in lifetime, mean (SD) 16.7 (10.4) 17.5 (11.2) 0.059
Lifetime estimate confidence, median (IQR) 4(3,4) 4(3,4) 0.030
Recommend CPM (%) 12.3 15.6 0.013
Confidence in recommendation 44,5 44,5 < 0.001
Receptor status ER positive HER2 positive Triple negative p value
Estimated risk of CBC in next decade, mean (SD) 7.7 (6.9) 83 (7.1) 9.3 (8.2) < 0.001
Decade estimate confidence, median (IQR) 43,4 4(3,4) 4(3,4) < 0.001
Estimated risk of CBC in lifetime, mean (SD) 15.8 (9.9) 16.8 (10.3) 18.9 (11.9) < 0.001
Lifetime estimate confidence, median (IQR) 43,4 43,4 43,4 < 0.001
Recommend CPM (%) 9.6 13.8 19 < 0.001
Confidence in recommendation 54,5) 4.(4,5) 4.4,5) < 0.001
Family history of breast cancer No Yes p value
Estimated risk of CBC in next decade, mean (SD) 8 (7.3) 8.9 (7.5) 0.001
Decade estimate confidence, median (IQR) 43,4 43,4 0.018
Estimated risk of CBC in lifetime, mean (SD) 16.3 (10.5) 18 (11.1) < 0.001
Lifetime estimate confidence, median (IQR) 43,4 43,4 0.014
Recommend CPM (%) 11.3 16.5 < 0.001
Confidence in recommendation 44,5 44,5) < 0.001
CPM preference Is not sure Prefers CPM p value
Estimated risk of CBC in next decade, mean (SD) 8.4 (7.3) 8.5 (7.5) 0.75
Decade estimate confidence, median (IQR) 43,4 43,4 0.85
Estimated risk of CBC in lifetime, mean (SD) 17.3 (10.9) 16.9 (10.7) 0.29
Lifetime estimate confidence, median (IQR) 43,4 4 (3,4 0.31
Recommend CPM (%) 12.7 14.9 0.10
Confidence in recommendation 44,5) 4 (4,5) 0.003

reduced by 2 times (OR 0.51; 95% CI 0.41, 0.63;
p = 0.009) for HER2+ and 2.2 times (OR 0.46; 95% CI
0.36, 0.59; p < 0.001) for triple negative. The confidence
in CPM recommendation increased by 1.4 times (OR 1.35;
95% CI 1.16, 1.56; p < 0.001) with FH of breast cancer. If
the patient (with FH of breast cancer) also preferred CPM,
then the odds were further increased by 1.4 times (OR 1.37,
95% CI 1.15, 1.64; p < 0.001).

Perceived Risk of CBC

There was a significant increase in the probability of
recommending CPM as the estimated probability of CBC
in the next decade and the patient’s lifetime increased. The
odds of a surgeon recommending CPM increased by 1.1
times (OR 1.13; 95% CI 1.11, 1.15; p < 0.001) for each
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percentage increase in the estimated probability of CBC in
the patient’s lifetime.

The confidence in recommendation for CPM increased
by 6% (OR 1.06; 95% CI 1.04, 1.09; p < 0.001) and 5%
(OR 1.05; 95% CI 1.04, 1.06; p < 0.001) for each per-
centage increase in the estimated decade and lifetime
probability of CBC, respectively.

Familiarity with and Use of ASBrS Guidelines
(Table 3)

Of the 71% (N = 381) of surgeons who responded to the
question, 8.6% were not familiar at all with the ASBrS
guidelines on CPM recommendation, 34.6% were a little
bit familiar, 5.7% were somewhat familiar, 31.8% were
familiar, and 19% were very familiar. Of sampled sur-
geons, 12.3% never used the guidelines, 42.5% used them
not very often, 7.3% used them sometimes, 12.1% used
them most of the time, and 25.7% always used them.

The surgeon’s familiarity with and use of the ASBrS
guidelines had no effect on the odds of recommending
CPM. However, surgeons who were very familiar with the
guidelines were less confident in their recommendation as
compared with those who were not familiar at all (OR 0.32;
95% CI 0.17, 0.60; p < 0.001). This difference was not
apparent in those who rated their familiarity with the
guidelines in the other categories. The confidence in rec-
ommendation for CPM was higher in those surgeons who
rated their use of the guidelines as “not very often,”
“sometimes,” and “always” as compared with those who
rated it as “never.” This difference was not significant in
those surgeons who rated their use as “most of the time.”

Other Important Factors (Fig. 2)

The factors rated as the most important in the decision to
recommend CPM were a lack of survival benefit from
CPM and genetic testing results. The least important fac-
tors were possibly improved symmetry and possible
increased number of future operations.

DISCUSSION

While patient preferences contribute to the increase in
rates of CPM, provider recommendations also play a role.
We found that younger age, FH of breast cancer, breast
cancer subtype, and higher disease stage were all associ-
ated with increased perception of future risk of
contralateral cancer and recommendation for CPM. It is not
surprising that increased risk perception increases recom-
mendations for CPM, but accurate risk estimation can be
difficult. Risk assessment models for CBC have been
developed and may be useful for providers to more accu-
rately assess future risk.”® The increase in perception of
risk and recommendation for CPM with younger age and
FH of breast cancer was expected and is warranted given
the breadth of data that support higher future risk of CBC
in these patients.

Breast cancer subtype is more complicated. The largest
studies show an increased risk of future CBC in women
with hormone receptor-negative disease.”'™>* Long-term
studies on risk of future CBC in those with HER2+- disease
are fewer, but they do indicate that this subtype of cancer is
associated with higher risk of contralateral events.”> Thus,
surgeon estimates of higher risk of CBC in patients with
triple-negative or HER2+ disease may be warranted.

TABLE 3 Respondents’

A " N (%) Recommendation of CPM Confidence in recommendation
familiarity with and use of the
2016 ASBrS guidelines on OR (95% CI) p value OR (95% CI) p value
recommendation of CPM
Familiarity with guidelines
Not at all familiar 33 (8.6) Reference Reference
A little bit familiar 132 (34.6)  0.55 (0.26, 1.14)  0.11 0.70 (0.39, 1.25) 0.23
Somewhat familiar 22 (5.7) 1.31 (0.47, 3.68)  0.60 2.27 (0.98, 5.28) 0.057
Familiar 121 (31.8)  0.57 (0.27, 1.17) ~ 0.13 1.22 (0.68, 2.21) 0.50
Very familiar 73 (19.2)  0.46 (0.20, 1.09)  0.077 0.32 (0.17, 0.60) < 0.001
Use of guidelines
Never 47 (12.3) Reference Reference
Not very often 162 (42.5)  0.83 (0.42, 1.64)  0.60 1.85 (1.09, 3.13) 0.023
Sometimes 28 (7.3) 1.86 (0.67,5.18)  0.24 3.66 (1.70, 7.89) < 0.001
Most of the time 46 (12.1) 1.24 (0.57, 2.68)  0.59 1.89 (0.97, 3.67) 0.061
Always 98 (25.7) 1.49 (0.74, 3.01)  0.26 3.63 (2.10, 6.27) < 0.001

Odds ratios of the effect of this familiarity with and use of the guidelines on odds of recommending CPM

and confidence in this recommendation. All estimates are also adjusted for patient factors
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FIG. 2 Survey respondents
ranked the 3 most important
factors they consider when
making recommendations for
CPM from a list of 11 possible
factors. Results are shown for
each factor with how often that
factor was ranked first, second,
or third most important
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Given the increased risk of death with higher stage, we
would expect an inverse decrease in recommendations for
a procedure such as CPM that only impacts future risk.
Despite the increased risk of mortality in these patients,
CPM rates in locally advanced cancers are increasing.>*?
This is not intuitive, and we would advocate for more open,
routine discussion of this concept with patients and better
education of providers around this paradox.

While multiple studies have shown patient preference to
be strongly associated with having a CPM, surgeons did
not report a strong influence of patient preference on their
recommendations. We would suggest that surgeons’
responses on the survey about the influence of patient
preference may not reflect the reality of what happens in
the clinic. It is known that many surgeons believe that, if
they do not acquiesce to requests for CPM, the patient will
seek another surgeon, although patient surveys call this into
question.'” This belief may cause the surgeon to downplay
their recommendations when they conflict with the
patient’s preference. It is understandable that it can be
uncomfortable to make strong recommendations against
CPM when talking with patients who strongly prefer it. We
would argue that incorporating patient preferences into
recommendations is an important part of shared decision-
making and surgeons should be encouraged to ask about
their patients’ preferences and incorporate them into their
recommendations, but still be honest about what they
recommend.?®?’

Last, it appears that the ASBrS guidelines for discus-
sions about CPM are not widely known nor implemented.
Use of the guidelines did not influence whether recom-
mendation for CPM was given but, interestingly, appeared
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to be associated with the confidence that surgeons have in
the recommendation, where greater familiarity with the
guidelines was associated with less confidence in recom-
mendations. In contrast, patient and disease factors that
increased risk of CBC were associated with increased
recommendation for CPM and greater confidence in the
recommendation. This makes sense when thinking about
absolute risk reduction and the greater impact that risk
reduction would have in higher-risk patients and, therefore,
higher levels of confidence in making a recommendation.
Why less confidence in the recommendation would be
associated with use of the guidelines is harder to explain
and speaks to the complex and poorly understood psy-
chology around recommendation giving. It may be that
surgeons who use the guidelines are less comfortable (i.e.,
less confident) making recommendations for CPM and are
more likely to look for outside support (for example pro-
fessional  society = guidelines) to  justify  their
recommendations.>®?° Further, it is not clear if or how
surgeon confidence in recommendations influences how
these recommendations are given or the ultimate decision
made. This should be explored further in future studies.

There are several limitations to this study. First, the
scenarios are hypothetical and responses may not be
reflective of actual practice. Second, though the demo-
graphics of the respondents appear to reflect the larger
breast surgeon population, those who did not respond may
be different in important, but unknown, ways. Third, while
the response rate was acceptable for an electronic survey, it
still represents only a small portion of breast surgeons, and
this limits the generalizability. Fourth, we did not explore
how breast surgeons who report using the ASBrS guideli-
nes implement them in practice nor the reasons why many
surgeons do not use the guidelines.
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CONCLUSIONS

There are many patient and disease factors that can

influence surgeon perceptions of risk of CBC and the
recommendations for CPM. Further education is needed to
help surgeons better estimate and interpret risk, especially
in patients with locally advanced disease. While knowledge
and use of professional society guidelines did not affect the
recommendation, we believe that further study is needed to
understand how guidelines impact care delivery and what
decision support mechanisms may help surgeons to more
accurately assess risk and be more confident in their
recommendations.
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