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ABSTRACT

Background and Objectives Contralateral prophylactic mastectomy (cpm) has been increasingly common 
among women with unilateral invasive breast cancer (ibca) even though the data that support it are limited. Using 
a population-based cohort, the objectives of the present study were to describe factors predictive of cpm in young 
women (≤35 years) with ibca and to evaluate the impact of the procedure on mortality.

Methods All women diagnosed during 1994–2003 and treated with cpm were identified from the Ontario Cancer 
Registry. Logistic regression was used to identify patient and tumour factors associated with the use of cpm. 
Multivariate analyses were used to assess the effect of cpm on recurrence and mortality.

Results Of 614 women identified, 81 underwent cpm (13.2%). On multivariable analysis, factors associated with cpm 
included negative lymph node status, negative estrogen receptor status, and initial breast-conserving surgery with 
re-excision. At follow-up, breast cancer–specific mortality was similar for women who did and did not undergo cpm.

Conclusions Use of cpm in young women with ibca (compared with non-use) was not associated improved breast 
cancer–specific mortality. Factors found to be predictive of cpm were negative lymph node status, negative estrogen 
receptor status, and initial breast-conserving surgery followed by re-excision.
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INTRODUCTION

Breast cancer (bca) is one of the most commonly diagnosed 
cancers worldwide and the most frequent malignancy in 
women1. Since the late 1980s, surgery for bca has moved 
away from the modified radical mastectomy to much less 
invasive procedures such as breast-conserving surgery (bcs) 
combined with sentinel lymph node biopsy. However, more 
recently, the trend has, despite the lack of a proven survival 
benefit, reversed toward more invasive procedures such as 
mastectomy combined with contralateral prophylactic mas-
tectomy (cpm). Indeed, rates of cpm in women with invasive 
bca (ibca) have increased more than 150% in North Amer-
ica since about 20092–4. Although cpm is associated with a 

reduction in the incidence of contralateral bca5–9, studies 
evaluating the impact of cpm on mortality have produced 
conflicting results2,5–12. The only studies in which a survival 
benefit of cpm was demonstrated involved groups of patients 
at significant risk of bilateral bca—specifically, patients with 
BRCA1 and BRCA2 mutations2,13.

Breast cancer is uncommon in young women (≤35 
years). Such patients constitute just a small fraction (<3%) 
of all patients diagnosed with the disease, and they are 
more likely to undergo cpm14–16. Because younger women 
are generally underrepresented in studies evaluating the 
use of cpm, little is known about the factors predictive of its 
use in that group and whether a reduction in mortality is as-
sociated with the procedure in this higher-risk population.
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In the present study, we aimed to describe factors 
predictive of cpm in very young women (≤35 years) with 
ibca and to evaluate the impact of cpm on recurrence and 
bca-specific mortality.

METHODS

Patients
Patients for the study were identified from the Ontario 
Cancer Registry, a provincial registry that records all pa-
tients with incident cancers diagnosed in the province of 
Ontario since 1964. Reporting cancer cases to the Ontario 
Cancer Registry is provincially mandated, and the data 
are estimated to be 95% complete17. All women diagnosed 
with unilateral ibca (code 174, International Classification of 
Diseases, Ninth Revision), 35 years of age or younger in On-
tario between 1994 and 2003 were identified in the Ontario 
Cancer Registry. Patients who did not undergo mastectomy 
for their bca, those with a previous diagnosis of a noncu-
taneous malignancy, and those with evidence of stage iv 
disease within 6 months of diagnosis were excluded.

Patient demographics, treatment characteristics [in-
cluding type of surgery (unilateral or bilateral mastecto-
my), final pathology, adjuvant treatments (chemotherapy, 
radiation), and side of bca], and recurrence and death 
were abstracted in a primary chart review as previously 
described18. Contralateral prophylactic mastectomy was 
defined as prophylactic mastectomy of the contralateral 
breast performed within 1 year of the initial primary breast 
surgery. Patients initially treated with bcs were included 
in the analysis if re-excision with a mastectomy was per-
formed within 1 year after the bcs.

This study was approved by the Sunnybrook Health 
Sciences research ethics review board and the research 
ethics board or equivalent at each treating hospital.

Exposure
The main exposure was the use of cpm (yes or no) in patients 
with ibca treated with mastectomy. We were interested in 
examining the factors associated with cpm as relationships 
between the type of surgery and the risk of recurrence 
(local, regional, or distant) and bca-specific mortality. We 
identified these covariates for our analysis: age at diagno-
sis, neoadjuvant chemotherapy (yes or no), tumour size 
(0 to <20 mm, 20 mm to <50 mm, ≥50 mm), multifocality 
(yes or no), multicentricity (yes or no), bcs followed by 
mastectomy compared with mastectomy as the initial 
procedure, number of positive nodes (0, 1–3, ≥4), primary 
histologic type (ductal, lobular, mixed, or other), grade (i, 
ii, or iii), presence of lymphovascular invasion [lvi (yes or 
no)], estrogen receptor (er) status (negative or positive), 
progesterone receptor status (negative or positive), use of 
adjuvant chemotherapy (yes or no), use of adjuvant radia-
tion (yes or no), and reconstruction (yes or no).

Outcome
Outcomes included recurrences, all-cause mortality, and 
bca-specific mortality. For the analysis of cpm predictors, 
cpm was also considered to be an outcome. Time to first 
recurrence was defined as the interval from the diagnosis 
date to the date of any recurrence. Deaths were obtained 

from the Office of the Registrar General–Deaths dataset. 
All-cause mortality was calculated from the time of bca 
diagnosis to death from any cause. The bca-specific mortal-
ity was calculated from the time of bca diagnosis to death 
caused by bca. Patients were followed until their first event 
date or 15 November 2011.

Statistical Analysis
Baseline characteristics of the patients with and without 
cpm were compared using the chi-square test for categorical 
variables and the t-test for continuous variables. Logistic 
regression was used to evaluate patient and tumour factors 
associated with the use of cpm. The Kaplan–Meier method 
with log-rank test was used to compared bca-specific mor-
tality between patients with and without cpm. Cox propor-
tional hazards models were used to examine the association 
between cpm performance and bca-specific mortality. The 
models were adjusted for patient, tumour, and treatment 
characteristics (age, neoadjuvant chemotherapy, bcs fol-
lowed by re-excision, multifocality, multicentricity, size of 
primary tumour, total number of involved lymph nodes, 
lvi, primary histologic type, pathologic subtype, er and 
progesterone receptor status, adjuvant chemotherapy, and 
adjuvant radiation therapy). Variables were assessed for 
multi-collinearity by examining their variance inflation fac-
tors. A variance inflation factor greater than 10 was accepted 
a suggesting multi-collinearity. The association between cpm 
performance and bca recurrence was examined by treating 
death from any cause as a competing risk using cause- 
specific regression models and the Fine and Gray approach19. 
All statistical analyses were 2-sided and a p value of 0.05 or 
less was considered statistically significant. The SAS Enter-
prise Guide software application (version 6.1: SAS Institute, 
Cary, NC, U.S.A.) was used for the statistical analyses.

RESULTS

Of 614 women identified for the present study, 81 (13.2%) 
had undergone cpm; the remaining 533 (86.8%) had not. 
Table i shows patient, tumour, and treatment characteris-
tics by receipt of cpm. In patients undergoing cpm, tumour 
size was significantly smaller (p = 0.01), lvi was less likely 
(p = 0.003), fewer axillary lymph nodes were positive  
(p < 0.001), and the rate of er-negativity was higher (p = 
0.01). In addition, compared with patients who did not 
undergo cpm, more of those who underwent cpm had a 
surgical re-excision after a first attempt at bcs (p < 0.001), 
and more underwent reconstructive surgery (p < 0.001).

On multivariable analysis, factors significantly associ-
ated with the use of cpm were negative nodal status [odds 
ratio (or): 2.46; 95% confidence interval (ci): 1.31 to 4.62; 
p = 0.005], er negativity (or: 2.57; 95% ci: 1.20 to 5.53; p = 
0.02), and initial bcs with re-excision (or: 3.09; 95% ci: 1.57 
to 6.10; p = 0.001; Table ii).

After a median follow-up of 11 years, 308 patients 
(50.2%) sustained a recurrence, with the most common 
recurrence location being distant (46.4%). Recurrences 
were significantly fewer for patients with cpm than for those 
without (32.1% vs. 52.9%, p < 0.001, Table iii). The Fine and 
Grey approach describes relative risks between groups. The 
risk of recurrence was lower in the cpm group than in the 
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no-cpm group, and that relative difference was statistically 
significant [hazard ratio (hr): 0.61; p = 0.02; Table iv].

Overall, 240 deaths occurred, of which 228 (95%) were 
attributable to bca. On univariate analysis, bca-specific 
mortality was lower for patients who had undergone cpm than 
for those who had not (19.5% vs. 40.0%, Table iii). However, 
those findings were not found to be significant in multi variate 
analysis (hr: 0.73; 95% ci: 0.47 to 1.21; p = 0.22; Table v). The 
competing-risks analyses also found no significant difference 
in the risk of death between the cpm and no-cpm groups 
(Table v).

TABLE I Patient characteristics

Characteristic Contralateral prophylactic 
mastectomy

Yes No

Patients (n) 81 533

Mean age (years) 31.58±3.17 32.18±2.71

Neoadjuvant CTx [n (%)]

No 71 (87.7) 444 (83.3)

Yes 10 (12.3) 89 (16.7)

Tumour size at Sx [n (%)]

≤20 mm 31 (38.3) 123 (23.1)

21–50 mm 34 (42.0) 260 (48.8)

>50 mm or missinga 16 (19.8) 150 (28.1)

Multifocality [n (%)]

No 54 (66.7) 348 (65.3)

Yes 27 (33.3) 185 (34.7)

Multicentricity [n (%)]

No 75 (92.6) 497 (93.2)

Yes 6 (7.4) 36 (6.8)

Node-positive status [n (%)]

0 42 (51.9) 144 (27.0)

1–3 18 (22.2) 148 (27.8)

>3 9 (11.1) 168 (31.5)

Not investigated or missing 12 (14.8) 73 (13.7)

Re-excision Sx after initial BCS [n (%)]

No 61 (75.3) 492 (92.3)

Yes 20 (24.7) 41 (7.7)

Breast reconstructive surgery [n (%)]

No 22 (27.2) 370 (69.4)

Yes 59 (72.8) 163 (30.6)

Receptor status [n (%)]

ER-negative 48 (59.3) 221 (41.5)

ER-positive ≤30 257 (48.2)

ER missing ≤5 55 (10.3)

PgR-negative 40 (49.4) 239 (44.8)

PgR-positive 34 (42.0) 233 (43.7)

PgR missing 7 (8.6) 61 (11.4)

Lymphovascular invasion [n (%)]

No 33 (40.7) 159 (29.8)

Yes 27 (33.3) 284 (53.5)

Missing 21 (25.9) 90 (16.9)

Histologic grade [n (%)]

I/II 22 (27.2) 173 (32.5)

III 51 (63.0) 297 (55.7)

Missing 8 (9.9) 63 (11.8)

Pathologic subtype [n (%)]

Ductal 26 (32.1) 206 (38.6)

Mixed or lobular 45 (55.6) 274 (51.4)

Missinga or other 10 (12.3) 53 (9.9)

Adjuvant chemotherapy [n (%)]

No 21 (25.9) 142 (26.6)

Yes 60 (74.1) 391 (73.4)

Adjuvant radiation

No or missinga 43 (53.1) 245 (46.0)

Yes 38 (46.9) 288 (54.0)

Hormonal therapy
 (patients positive for ER or PgR)

Medical 16 (42.1) 136 (48.1)

Medical or surgical 10 (26.3) 21 (7.4)

None or missinga 12 (31.6) 126 (44.5)

a  “Missing” category was combined with another variable when it 
included 5 or fewer patients.

CTx = chemotherapy; Sx = surgery; BCS = breast-conserving surgery; 
ER = estrogen receptor; PgR = progesterone receptor.

TABLE II Multivariate analysis of factors associated with the use of 
contralateral prophylactic mastectomy

Variable Adjusted OR 95% CI p Value

Age 0.94 0.86 to 1.03 0.18

Neoadjuvant CTx 1.05 0.43 to 2.59 0.92

Tumour size

≤20 mm Reference

21–50 mm 0.62 0.34 to 1.13 0.12

>50 mm 0.78 0.35 to 1.74 0.54

Node-negative 2.46 1.31 to 4.62 0.005

ER-negative 2.57 1.20 to 5.53 0.02

PgR-negative 0.51 0.24 to 1.10 0.08

LVI-positive 0.70 0.37 to 1.35 0.29

Grade

I Reference

II 1.42 0.36 to 5.60 0.62

III 1.85 0.47 to 7.22 0.38

Multicentricity 0.88 0.49 to 1.58 0.66

Multifocality 0.88 0.48 to 1.58 0.66

Adjuvant CTx 1.32 0.64 to 2.69 0.45

Adjuvant radiation 0.92 0.53 to 1.62 0.78

Re-excision surgery 2.70 1.51 to 4.71 0.0007

OR = odds ratio; CI = confidence interval; CTx = chemotherapy; ER = 
estrogen receptor; PgR = progesterone receptor; LVI = lymphovascular 
invasion.
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DISCUSSION

In the present study, we evaluated factors associated with 
the use of cpm and the association of cpm with recurrence 

and bca-specific mortality in a large population-based 
cohort of very young women. In adjusted analyses, we 
found that node negativity, er negativity, and initial bcs 
followed by re-excision were associated with increased use 
of cpm. After a median of 11 years of follow-up, the rate of 
bca recurrence was found to be significantly lower in cpm 
patients in both the Fine and Grey and cause-specific mod-
els. However, no significant improvement in bca-specific 
mortality was observed between women who underwent 
cpm and those who did not.

Several other studies have identified various patient- 
and tumour-related factors associated with the use of 
cpm5,16,20–23. Factors reportedly associated with cpm include 
white race, married status, a higher education, and a pos-
itive family history of bca—variables that we were unable 
to collect for our cohort. We did find that a prior attempt 
at bcs and the use of reconstructive surgery were more 
common in the cpm group. A prior attempt at bcs could 
have resulted in the patient experiencing increased anxiety 
when repeat surgery was needed for positive margins after 
the bcs. Failure to achieve negative margins with bcs is 
an indication for mastectomy and could have influenced 
women to opt for the most radical treatment, including 
cpm, given a perceived “failure” of initial attempts at bcs. 
Similar findings were demonstrated by King et al.20, who 
revealed that a prior attempt at breast conservation was an 
independent predictor of cpm (or: 1.7). The use of recon-
structive surgery has also been reported to be associated 
with performance of cpm. Our findings support those from 
Hoskin et al.21, who found that, compared with patients 
who did not undergo immediate breast reconstruction, 
those who did were 2.7 times more likely to have a cpm. 

TABLE V Multivariate analysis of breast cancer–specific mortality by use of contralateral prophylactic mastectomy (CPM)

Exposure Crude HR 95% CI p Value Adjusted HRa 95% CI p Value

CPM 0.55 0.34 to 0.90 0.02 0.73 0.44 to 1.21 0.22

No CPM Reference Reference

a  Adjusted for patient, tumour and treatment characteristics (age, neoadjuvant chemotherapy, breast-conserving surgery followed by re-excision, 
multifocality, multicentricity, size of primary tumour, total number of involved lymph nodes, lymphovascular invasion, primary histologic type, 
pathologic subtype, estrogen and progesterone receptor status, adjuvant chemotherapy, and adjuvant radiation therapy).

HR = hazard ratio, CI = confidence interval.

TABLE IV Crude and adjusted hazard ratios (HRs) for recurrence and death, Fine and Gray modela

Variable Fine and Gray HR Cause-specific HR

Crude p Value Adjustedb p Value Crude p Value Adjusted p Value

Recurrence

CPM 0.51 0.001 0.61 0.02 0.51 0.001 0.62 0.03

No CPM Reference Reference

Death

CPM 0.95 0.95 1.36 0.77 0.77 0.73 1.39 0.71

No CPM Reference Reference

a Censored: 299; recurrence: 299; death: 16.
b  Adjusted for patient, tumour and treatment characteristics (age, neoadjuvant chemotherapy, breast-conserving surgery followed by re-excision, 

multifocality, multicentricity, size of primary tumour, total number of involved lymph nodes, lymphovascular invasion, primary histologic type, 
pathologic subtype, estrogen and progesterone receptor status, adjuvant chemotherapy, and adjuvant radiation therapy).

CPM = contralateral prophylactic mastectomy.

TABLE III Recurrence and breast cancer (BCa)–specific mortality 
in patients treated with mastectomy with or without contralateral 
prophylactic mastectomy

Variable Contralateral prophylactic mastectomy

No Yes

Patients (n) 81 533

BCa recurrence [n (%)]

No 55 (67.9) 251 (47.1)

Yes 26 (32.1) 282 (52.9)

Recurrence location [n (%)]

Local ≤5 50 (17.7)

Regional 6 (23.1) 52 (18.4)

Contralateral ≤5 28 (9.9)

Distant 11 (42.3) 132 (46.8)

Missing ≤5 20 (7.1)

BCa–specific death

No 64 (79.0) 322 (60.4)

Yes 17 (21.0) 211 (39.6)

Death (to 15 Nov 2011)

No 64 (79.0) 310 (58.2)

Yes 17 (21.0) 223 (41.8)
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That observation can probably be explained by a desire 
to achieve symmetry with reconstruction. In addition, 
in Canada, reconstructive surgery associated with bca 
treatment is funded by the government; the availability 
or affordability of reconstructive surgery would therefore 
not be a factor in our cohort.

Very young age has been found to be associated with 
poorer outcomes and, in stage-for-stage comparisons with 
older age groups, is considered an independent predictor 
of recurrence and death18,24–30. However, we found that pa-
tients undergoing cpm had better disease prognosis, includ-
ing smaller tumours with no lvi and node negativity. Other 
studies have reported similar use of cpm in patients with 
“low risk” disease having characteristics such as low grade, 
node negativity, and lobular histology5,15–16,20,22–23. Those 
findings might suggest that patient preference plays a strong 
role in the decision-making process for a cpm, with patients 
having “low risk” disease feeling the most threatened by a 
possible metachronous cancer in the contralateral breast.

The effect of cpm on survival has been studied with 
mixed results. Two potential explanations have been of-
fered for the observed increased survival or survival trend 
associated with the use of cpm. First, cpm could prevent a 
contralateral cancer that would eventually cause death. 
A recent analysis of U.S. Surveillance, Epidemiology, and 
End Results data by Kruper et al. in 2014 that included 
26,526 patients with bca undergoing cpm revealed that, 
compared with no cpm, cpm was associated with improved 
disease-specific survival (hr: 0.86; 95% ci: 0.79 to 0.93) and 
overall survival [os (hr: 0.76; 95% ci: 0.71 to 0.81)]7. The 
authors repeated the analysis by removing the women with 
contralateral bca who had been treated without cpm and 
found little impact on the rate of disease-specific survival 
or of os, suggesting that cpm could not explain the survival 
benefit and that the results most likely reflected selection 
bias in the patients opting for cpm. In addition, Fayanju et 
al.2, who in 2014 published a meta-analysis of 14 observa-
tional and retrospective studies, found that recipients of 
cpm experienced a higher rate of os (relative risk: 1.09; 95% 
ci: 1.06 to 1.11) and a lower rate of bca-specific mortality 
(relative risk: 0.69; 95% ci: 0.56 to 0.85), but saw no absolute 
reduction in the risk of metachronous contralateral bca. 
An analysis of U.S. Surveillance, Epidemiology, and End 
Results data by Bedrosian et al.9, evaluating the effect of 
cpm on survival, found a small benefit in young women with 
er-negative disease. The authors hypothesized that the 
benefit was related to a reduction in the higher baseline risk 
of contralateral bca associated with er-negative disease. 
(Risk of contralateral bca is reduced in er-positive women 
receiving long-term hormonal treatment.)

Although we found an association of er-negative 
disease and cpm, we did not find a survival benefit in our 
study, which might be an issue of sample size. A second 
explanation supported by the more favourable tumour 
characteristics found in our study and others, is that the 
patient population opting for a cpm are at a lower risk of 
dying from bca than their counterparts (that is, selection 
bias). A subset analysis looking at patients with elevated 
familial or genetic risk (BRCA carrier status or a family 
history of bca, or both) found that the relative and abso-
lute risks of metachronous contralateral bca were both 

significantly lower for cpm recipients (relative risk: 0.04; 
95% ci: 0.02 to 0.09), but without improvement in os. The 
authors concluded that the superior outcomes observed in 
women having cpm were probably attributable to selection 
bias, given that no decrease in contralateral disease was 
observed. Findings from both series are consistent with our 
own results suggesting that women undergoing cpm have 
more favourable tumours and overall prognosis.

It is possible that patients at significantly higher risk of 
contralateral disease, such as mutation carriers, might re-
alize a survival benefit. Metcalfe et al.13 looked at the effect 
of contralateral mastectomy in patients with BRCA1 and 
BRCA2 mutations, finding that contralateral mastectomy 
in that population was associated with a 48% reduction 
in death from bca over a 20-year period. The authors con-
cluded that the survival benefit was obtained by preventing 
the occurrence of a cancer in the contralateral breast that 
would have eventually affected survival.

Recently, the American Society of Breast Surgeons 
published a consensus statement about the use of cpm3. 
Based on the available evidence, they recommend consid-
ering cpm in women with a significant risk of contralateral 
ibca—for example, patients with BRCA1/2 mutations, pa-
tients with 25% or greater estimated lifetime risk of ibca, 
and patients with a history of mantle field radiation to 
the chest before the age of 30. The authors concluded that 
no survival benefit accrued to the performance of cpm in 
average-risk individuals and that surgical complications 
were double those for unilateral mastectomy.

The present study has numerous strengths. It rep-
resents the largest population-based analysis of young 
women 35 years of age and younger treated for bca that 
has robust patient-level data and long-term follow-up. Of 
the 614 identified patients, none were lost to follow-up. 
The cause of death was known for all deceased patients, 
and very few variables were missing. Inherent limitations 
include the study’s retrospective design and its relatively 
small sample size, which could have limited the power to 
identify potential small survival benefits in certain sub-
groups of patients. In addition, we were unable to control 
for important confounders such as BRCA status, her2 
status, and family history of bca (variables unavailable). 
Positivity for the her2 receptor can occur in 10%–15% of 
young patients with bca31. An imbalance in her2 positivity 
between the two groups could have influenced results in a 
certain direction, given that patients who are her2-positive 
have higher recurrence rates and mortality. Similarly, the 
BRCA status in our cohort was unknown. Metcalfe’s find-
ing of improved survival in mutation carriers could have 
biased results in favour of cpm. Overall, those limitations 
are unlikely to have substantially influenced the results 
of the study. In addition, our study is, like others, limited 
by not knowing the actual reason that each woman was 
treated with cpm; clearly, the decision is multifactorial and 
is likely to reflect perception of a combination of oncologic, 
esthetic, and psychological benefits.

CONCLUSIONS

In summary, cpm is not associated with improved bca mor-
tality in young women with bca. Node-negative disease, 
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er negativity, and initial bcs followed by re-excision were 
predictors of cpm. Further studies with larger sample sizes 
and longer follow-up are warranted to ascertain if a survival 
benefit accrues to certain subgroups of young women with 
bca. Overall, the decision to perform cpm should be individ-
ualized according to patient preference and the long-term 
risk of a bca developing in the contralateral breast.
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