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Abstract
Purpose of Review Contralateral prophylactic mastectomy (CPM) at the time of unilateral breast cancer surgery is increasing,
though still controversial in BRCA(−) patients. We review the relevant literature regarding CPM and specifically abnormal
imaging/biopsies in patients following unilateral mastectomy (UM) versus CPM and present results from our own retrospective
chart review.
Recent Findings A large cohort study by van la Parra et al. examined the incidence/risk of breast biopsy at follow-up, finding the
5-year estimated biopsy rate to be the lowest for UM compared to breast-conserving surgery. Our retrospective series, similar to
others, did not find a significant difference in imaging/biopsies between UM and CPM groups.
Summary Current literature regarding imaging/biopsies after CPM is sparse. Recent publications suggest that the incidence of
abnormal imaging or biopsy is not reduced in women undergoing bilateral mastectomies for treatment of unilateral breast cancer.
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Introduction

Unilateral mastectomy (UM) is a common procedure for the
treatment of breast cancer, and is performed to treat approxi-
mately half of non-metastatic breast cancer cases [1].

Although breast conserving treatment, consisting of lumpec-
tomy followed by radiation, is the preferred surgical approach
for early breast cancer, mastectomy is often employed due to
extent of disease in the breast, nipple involvement, inability to
receive radiation, or patient preference [2]. The risk of contra-
lateral cancer in patients undergoing ipsilateral mastectomy
(and without a genetic mutation conferring higher risk) is
0.5–1.0% per year [3–5]. Contralateral prophylactic mastecto-
my (CPM) has been shown to be protective against new con-
tralateral cancer in women with a BRCA mutation or signifi-
cant family history and has been shown to be cost-effective for
BRCA mutation carriers with unilateral cancer [6, 7].
However, overall survival benefit in those with increased fa-
milial or genetic risk (FGR) and protection against contralat-
eral cancers in those without increased FGR is controversial.

Patients may elect to have bilateral mastectomy for many
reasons, such as “peace of mind”, the perception that they are
receiving more aggressive treatment, or even a desire for
greater symmetry. For patients without genetic mutations con-
ferring an increased risk of breast cancer, the benefits of re-
moving a normal breast are nebulous from the perspective of
recurrence, overall survival, and costs, which encompass not
only financial expense, but extend to time and quality of life.
Enmeshed with this line of thought is the discontinuation of
screening mammography and the perceived decrease in
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subsequent evaluations of the chest wall or breast reconstruc-
tion after bilateral mastectomy. The objective of this paper is
to review the existing literature surrounding the use of follow-
up imaging and biopsy in women treated for breast cancer and
undergoing prophylactic mastectomy, as well as to summarize
the results of a single-institution case series evaluating this
population compared to a matched group of women treated
with unilateral mastectomy and followed with surveillance
mammography.

Surveillance Imaging and Breast Biopsies After Breast
Cancer Treatment

After initial breast cancer treatment, the American Society of
Clinical Oncology recommends a careful history and physical
every 3–6 months for the first 3 years, followed by every 6–
12 months for the next 2 years, and then annually. Women with
breast conserving therapy are recommended to have their first
mammogramwithin 6 months after radiation therapy and every
6–12 months thereafter [8]. No screening imaging is indicated
for women treated with mastectomy (for the treated breast), and
any follow-up imaging is prompted by abnormal physical exam
findings. In women with an intact contralateral breast after uni-
lateral mastectomy, screening with yearly mammograms and
breast exam should continue as normal for that breast.

False positive mammograms are a risk associated with reg-
ular screening. One large prospective cohort study found that
after 10 years of annual screening for a woman who starts
screening at age 40, the cumulative probability of a recall
mammogram was 61.3%. The 10-year cumulative probability
of biopsy was 7.0% for the same group [9]. Given this risk, a
potential benefit of choosing CPM would be the elimination
of regular mammography screening and any subsequent im-
aging or biopsies that result, making CPM a desirable option
for women with the goal of avoiding false-positive imaging
and resultant biopsies.

Women undergoing breast conservation, not surprisingly,
are subjected to more follow up biopsies than breast cancer
patients undergoing mastectomy as their primary surgical
treatment. A large cohort study by van la Parra et al. published
in 2018 examined the incidence and risk of breast biopsy at
follow-up after breast cancer treatment, in addition to subse-
quent breast cancer treatment [10••]. The cohort included
121,879 patients with either Medicare (66 or older) or com-
mercial insurance (64 or younger), diagnosed with stage I–III
breast cancer between 2000 and 2011. Exclusions include
those with simultaneous cancer diagnosis within 12 months
of breast cancer diagnosis and those with a history of breast
cancer and bilateral mastectomy. Median follow-up was
3.7 years for the commercial insurance cohort and 5.8 years
for the Medicare cohort. When comparing the management
options of treatment with breast conserving surgery (BCS)
alone, BCS with whole breast irradiation (WBI), BCS with

brachytherapy, and unilateral mastectomy, the 5-year estimat-
ed biopsy rate was the lowest for UM in both cohorts.

In this large cohort, the UM group had a 5-year estimated
breast biopsy rate of 10.4% in the commercial insurance group
(estimated by cumulative incidence) and 7.7% in theMedicare
group as estimated by log-rank test (survival status not report-
ed). Compared to BCS plus WBI as the reference, UM had a
significantly decreased risk of biopsy, with adjusted hazard
ratios (HR) of 0.60 (95% CI 0.56–0.64) and 0.53 (95% CI
0.50–0.55) for the commercial and Medicare cohorts, respec-
tively. BCS plus brachytherapy had adjusted HRs of 1.53
(95% CI 1.38–1.70) and 1.76 (95% CI 1.63–1.91) for the
commercial and Medicare cohorts, respectively, while BCS
alone had adjusted HRs of 1.43 (95% CI 1.28–1.60) and
0.80 (95% CI 0.74–0.86) for the same.

The unilateral mastectomy group was used to estimate the
contralateral biopsy rate, with the assumption that after UM,
all biopsies would be in the contralateral side. This group
served as a convenience sample to estimate ipsilateral biopsy
rates in the other cohorts after subtracting the assumed contra-
lateral rate. This study, not surprisingly, does demonstrate that
initial UM seems to decrease biopsy incidence on follow-up
compared to breast conserving therapy. The end goal of this
study was determining general biopsy rate after breast cancer
treatment, and BM patients were excluded. Though the UM
group was used to estimate the contralateral biopsy rate, this
study is limited by lack of reporting of laterality in the data-
bases. Clearly, this is not perfect methodology and under-
scores the striking lack of data regarding this particular topic.

The real question of additional imaging and biopsy after
mastectomy is one that has not been addressed in large cohorts.
A separate retrospective single institution review by Ahn et al.
published in 2018 compared UM versus bilateral mastectomy
(BM) cases to determine imaging and biopsy rates after mas-
tectomy only [11•]. The study included women treated for
either invasive breast carcinoma or DCIS at that institution,
including those diagnosed with bilateral breast cancer. Any
contralateral imaging for UM patients at diagnosis was exclud-
ed due to screening being the standard of care. Thus, there was
no data collected for imaging or biopsies in the non-operated
side for UM patients. Data were analyzed for 185 UM and 200
BM cases between 2009 and 2015 with a mean follow-up of
30 months. In the BM group, 19.5% (39/200) patients had
bilateral breast cancer. The BM group was significantly youn-
ger and more likely to be premenopausal (age of 49 versus 57,
and 115 premenopausal versus 54 premenopausal). Tumor size
was significantly smaller for the BM group (9.5 mm versus
17 mm). Nineteen patients total (5%) tested positive for a
BRCA mutation, and all of these patients received a BM.

In this study, 10% (19/185) of UM patients underwent im-
aging for abnormal physical exam findings compared to
15.5% (31/200) of BM patients. Of the BM patients requiring
imaging, 76% were on the ipsilateral cancer side (31 images
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total, including 5 studies for patients who were treated for
bilateral cancer that were counted as ipsilateral). Six percent
(11/185) and 8% (16/200) of UM and BM patients, respec-
tively, required biopsy. Eleven of the biopsies were on the
ipsilateral side (including one bilateral cancer patient). Two
UM patients had a malignant diagnosis on biopsy (malignan-
cy rate 1% overall after UM). Three BM patients had subse-
quent ipsilateral malignancy (malignancy rate of 1.5% after
BM). Of the 19 BM patients positive for a BRCA mutation, 3
had imaging and 2 had biopsies with benign findings.

Thus, this study did not find a significant difference be-
tween the amount of imaging and biopsies between the
groups, despite the removal of an unaffected breast, for over
80% of the bilateral mastectomy group. This study demon-
strates that those undergoing UM and BM had no significant
difference in imaging/biopsies despite complete removal of an
unaffected breast. As a goal of this study was to quantify
imaging/biopsies after mastectomy, contralateral findings for
UM patients are not included, so quantification of findings in
the retained breast was not performed. Despite this omission,
Ahn’s study demonstrates that the need for imaging and biop-
sy are not eliminated after mastectomy. However, the fact that
this study excludes imaging and biopsies on the contralateral
side for UMpatients means that no direct comparison between
imaging/biopsy needs after CPM versus in the unoperated
breast of a UM patient can be performed.

Given that women cite a decrease in follow-up imaging as a
reason for pursuing prophylacticmastectomy, our own interest
expanded this further to evaluate the use of expected imaging
follow-up for retained unaffected breasts compared to imaging
and biopsy performed at the site of a prior mastectomy. We
performed a single-institution retrospective review of a
matched series of women undergoing mastectomy with im-
mediate reconstruction and evaluated abnormal follow-up
breast imaging, biopsies, and subsequent breast cancers in
patients receiving CPM versus unilateral mastectomy with
surveillance to discern any differences in the frequency of
these events between the groups. Because one of our primary
endpoints was evaluation of contralateral breast cancer risk,
the cohort was selected to have a minimum follow-up period
of 5 years. In general, breast cancer patients at our institution
are followed at least yearly by their oncologic surgeon for
5 years or longer. Given that there are multiple options of
breast reconstructive procedures with varying levels of com-
plexity and risk, we elected to match patients by age, stage,
and type of reconstruction to control for technical and age-
related differences.

Institutional Case Series: Methods and Results

An IRB approved, retrospective, case-controlled, single-
institution chart review of breast cancer patients receiving
mastectomy and immediate reconstruction from January

1990 to May 2013 was performed. Cases were matched 1:1
by reconstruction type and age (± 5 years) at the time of sur-
gery to limit procedure and age-related confounding variables.
Patients with delayed mastectomy, delayed reconstruction, or
bilateral cancer diagnosis at surgery were excluded. Staging,
pathology, genetics, diagnostic imaging, surgical, clinical, and
outcome data were collected. Due to the small numbers, de-
scriptive statistics were utilized to summarize our findings.

Results

Forty-five UM cases were matched to bilateral mastectomy
(BM) by age and immediate breast reconstruction procedure;
all patients had a diagnosis of unilateral breast cancer at the
time of mastectomy, and all patients had surgery at an NCCN-
designated Comprehensive Cancer Center with a fellowship-
trained breast surgeon as well as a board certified plastic sur-
geon. Mean age (n = 90) was 52.2 years (range 21.5–74.9)
with mean follow-up time of 7.1 years (range 0.2–19.8).
Mean BMI for the entire study population was 25.3 (range
18.3–42.7). There was no significant difference between
UM and BM with regard to BMI, pathologic stage, follow-
up time, distant recurrence, or survival. Genetic status was
available for 31.1% (28/90) of cases; 5/28 (17.9%) women
were BRCA(+) and had BM. A majority of patients had stage
1 (n = 37) breast cancer at presentation; 88/90 (97.7%) were
alive at last follow-up. Demographics and clinical data for the
two groups are illustrated in Table 1.

Biopsies and Imaging

Six UM and 10 BM patients had abnormal follow-up breast
imaging (Table 2). Of these, 5 UM and 5 BM patients had
abnormal imaging contralateral to the original cancer. Six UM
and 9 BM patients had breast/chest wall biopsies after abnor-
mal imaging, with 5 and 4 contralateral biopsies after 4.3 years
(range 7.0–0.6) and 4.2 years (range 7.3–1.1), respectively.
Pathology results are shown in Fig. 1. One UM patient devel-
oped contralateral cancer; 4 BM patients had local recurrence
in the ipsilateral side of the prior cancer. There were no con-
tralateral breast cancers in prophylactic mastectomy sites. Two
UM and 5 BM patients had distant recurrences.

In our study, 22% of BM patients had new abnormal im-
aging and 20% had biopsies, while 13.3% of UM patients had
abnormal imaging and biopsies. Note that we included con-
tralateral abnormal imaging/biopsies for UM patients, but ex-
cluded any normal surveillance imaging results for the contra-
lateral breast. Our data suggests that removal and reconstruc-
tion of an unaffected breast does not decrease the potential for
subsequent breast imaging and breast biopsies. In fact, biop-
sies from the prophylactic breast showed pathologies likely
driven by postsurgical changes.
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Discussion

Contralateral Breast Cancer Risk

The estimated risk of contralateral breast cancer (CBC) given
a patient’s genetic and family history plays an important role
in determining the utility of CPM. Familial risk, not to be
underestimated, can confer risk similar to that of BRCA mu-
tation carriers. The WECARE study by Reiner et al., a case
control study comparing matched CBC cases to unilateral
controls younger than 55, characterizes the risk of CBC ac-
cording to family history and age of diagnosis in patients
testing negative for BRCA mutations [12]. The update of this
study (2018) with the completion of WECARE II gave up-
dated risk estimates for patients with varied family histories
and included a larger sample size (1521 cases and 2212 con-
trols) [13••]. This study also included a subset of women test-
ing negative for BRCA1, BRCA2, ATM, CHEK2*1100delC,
and PALB2 (130 cases and 93 controls) for comparison.

The updated study reports women without a first- or
second-degree family history have a 10year CBC risk of

4.3% (95% CI 4.1–4.5). Those with any first degree history
had a 10 year risk of 8.1% (95% CI 6.7–9.8), while those with
only a second degree history had a 10 year risk of 6.0% (95%
CI 4.9–7.4). When the first degree relative was older than
40 at diagnosis or only had a unilateral breast cancer history,
10 year risks were 7.5% (95% CI 6.1–9.1) and 7.4 (95% CI
6.1–9.1), respectively. When the first-degree relative was
younger than 40 at diagnosis, had bilateral breast cancer his-
tory, or both, the 10-year risks were much higher, at 13.5%
(95% CI 8.8–20.8), 14.1% (95% CI 9.5–20.7), and 36.3%
(95% CI 14.5–90.5) respectively. The group testing negative
for deleterious mutations had comparable results. This study
shows that CBC risk is heavily dependent on family history,
even after excluding deleterious mutation carriers. Most nota-
bly, those with a first-degree relative diagnosed younger than
40, or with bilateral breast cancer, had 10-year risks similar to
a WECARE analysis of BRCA mutation carriers, reported at
20.5% and 15.9% for BRCA1 and BRCA2, respectively [14].

Survival and Mortality

When determining the value of CPM for a patient, one must
consider whether significant benefits can be demonstrated for
a similarly risk-matched population; age and inherited breast
cancer risk are the most highly scrutinized characteristics. An
early retrospective study by Herrinton et al. reviewed women
diagnosed with unilateral breast cancer between 1979 and
1999 (1072 had CPM versus 317 without) and showed that
CPM was protective against contralateral breast cancer (0.5%
with CPM vs. 2.7% without) and reduced mortality (8.1%
with CPM vs. 11.7% without), although genetic risk was not
considered for separate analysis, as genetic testing did not
exist prior to 1996 [15].

Table 1 Patient variables and
demographics Reconstruction type UM N (%) BM N (%) P value

Cancer side Implant 2 (4.44) 2 (4.44) 1
Pedicle TRAM 5 (11.11) 5 (11.11)

Tissue expander 34 (75.56) 34 (75.56)

Tissue expander + latissimus flap 4 (8.89) 4 (8.89)

Prophylactic side Implant 0 () 2 (4.44)

Pedicle TRAM 0 () 5 (11.11)

Tissue expander 0 () 36 (80)

Yes/No/Unknown UM N (%) BM N (%) P value

BRCA No 10 (22.22) 13 (28.89) 0.036
UNKNOWN 35 (77.78) 27 (60)

Yes 0 (0) 5 (11.11)

Stage UM N (%) BM N (%) P value

Pathological stage of disease 0 7 (15.56) 6 (13.33) 0.567
1 16 (35.56) 21 (46.67)

2 18 (40) 12 (26.67)

3 4 (8.89) 5 (11.11)

4 0 (0) 1 (2.22)

Table 2 Follow-up breast imaging and biopsies for UM and BM
patients

Procedure # UM Patients # BM Patients

Abnormal breast imaging 6 10

Contralateral to cancer side 5 5

Biopsy of abnormal image 6 9

Contralateral to cancer side 5 4

Biopsy results positive for cancer 1 4

Contralateral to cancer side 1 0
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A recent retrospective study by Wong et al. evaluated
496,488 women diagnosed with unilateral breast cancer
between 1998 and 2012 (59.6% had breast conserving
surgery, 33.4% UM, and 7.0% CPM). In this large pop-
ulation, CPM conferred no improvement in breast can-
cer specific survival or overall survival when compared
to breast conserving surgery [16••]. The difference in
outcome between these studies could be due to the pop-
ulations having different overall characteristics or
treatment-related differences due to the timeframes of
the studies (the efficacy of adjuvant treatment has in-
creased in later years). A recent meta-analysis including
14 studies analyzing the effectiveness of CPM after uni-
lateral breast cancer found that CPM decreases
metachronous contralateral breast cancer in patients with
increased familial or genetic risk, but, paradoxically,
does not improve overall survival or breast cancer spe-
cific mortality in this group. This study also found that
those without increased familial or genetic risk who had
undergone CPM had improved overall survival and
breast cancer specific mortality despite no absolute re-
duction in metachronous contralateral breast cancer risk
[6]. Selection bias was identified as a possible explana-
tion of there being no absolute reduction in new con-
tralateral breast cancers but an improvement in overall
survival with CPM, as CPM patients may be more like-
ly to have general characteristics contributing to longev-
ity, such as younger age, adequate health insurance, or
non- invasive histology [17–19]. In our age and
procedure-matched series, only 1 of 45 patients devel-
oped a contralateral breast cancer (2%) after 5 or more
years of follow-up. This finding is consistent with the
existing literature with regard to development of contra-
lateral breast cancers among breast cancer survivors
without increased genetic risk.

Conclusion

In our age-matched and procedure-matched population,
CPM did not reduce contralateral imaging or biopsies, and
the additional biopsies in BM patients may in fact be directly
related to physical findings after prophylactic mastectomy and
reconstruction. The removal of the healthy breast tissue in-
creases the possibility of scarring, fat necrosis, and other ir-
regularities that may result in abnormal imaging and biopsies,
while potentially not providing any benefit in cost or survival.
Since a patient may undergo CPM for “peace of mind”, the
increase in abnormal imaging and biopsies could be very
distressing. Comparisons to other studies in this area can be
difficult due to different goals, methods, and exclusions, and
the research in this area remains sparse. Given the complica-
tion risks associated with CPM, along with the lack of de-
crease in abnormal imaging and biopsies demonstrated in this
study, we strongly recommend that patients be adequately
counseled regarding the benefits and risks associated with
CPM versus UM.
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