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ABSTRACT

Background. Young women with breast cancer (BC) have

an increased risk of contralateral breast cancer (CBC)

compared with older women. This may contribute to the

rising rates of bilateral mastectomy (BM), but it is unclear

if BM leads to improved outcomes.

Methods. A prospectively maintained database was

reviewed. Patient and tumor characteristics, survival, and

rate of CBC were compared in women age B40 years

treated for unilateral Stage 1–3 BC from January 2000

through December 2013.

Results. Patients ranged in age from 20 to 40 (mean 36)

years. Of the 446 women, 188 had breast conservation

surgery (BCS), 78 had unilateral mastectomy (UM), and

183 had BM. UM, BCS, and BM groups did not differ in

mean age, tumor type, hormone receptor status, or Her2

status. Patients in the BCS and BM group had smaller,

fewer node-positive (p = 0.02) and lower grade tumors

(p\ 0.01) compared with the UM group. With a median

follow-up of 79 months, Disease-free survival was similar

for patients treated with BM, BCS (p = 0.22), or UM

(p = 0.75). OS was significantly worse in the patients

treated with UM (0.02) but was not different between the

BCS and BM groups. CBC incidence was 2% (5/263) in

patients who underwent BCS or UM, and 0.4% (1/244) in

patients without a germline genetic mutation.

Conclusions. BCS and UM resulted in similar disease-free

survival (DFS) as BM in patients age 40 years and younger

with BC. BCS and BM had similar OS, whereas UM

patients had worse OS. Invasive CBC incidence was less

than 0.5% at 10 years in patients without identified germ-

line genetic mutations.

Breast cancer is the leading cause of cancer-related

death in women aged 20–40 years.1–3 Previous studies

indicate that women younger than 40 have tumors with

more aggressive biology and a worse prognosis, including

a higher rate of locoregional recurrence following breast

conserving therapy than patients older than age 50 years.4,5

In breast cancer survivors, the most frequent second pri-

mary cancer is a breast cancer in the contralateral breast.6

A review of the Surveillance, Epidemiology and End

Results Program (SEER) database in 2010 found that

women younger than age 50 years with stage 1–2, estro-

gen-receptor (ER)-negative tumors have a higher rate of

contralateral breast cancer (CBC) than their older peers.5

Younger women also are more likely to have to have

BRCA or other mutations, which put them at increased risk

of CBC.7 Given this information, it is not surprising that

bilateral mastectomy (BM) rates have risen from 3% in

1998 to 33% in 2011 in Californian women younger than

age 40 years.8

Large, population-based studies have failed to demon-

strate consistently a survival benefit to BM, but the number

of young women included in these studies was low and

variable.9–11 The rates of local recurrence and CBC have

declined dramatically with improvements in adjuvant

therapy for all women with breast cancer.7,12 Current rec-

ommendations, even in young women, are that BM should
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be considered only for women at high risk for a second

primary breast cancer.13 Surgeons should continue to rec-

ommend breast conservation therapy in women younger

than 40 years who are not at genetically increased risk of

contralateral breast cancers.14 However, in a recent eval-

uation of the National Cancer Data Base (NCDB), women

aged 45 years or younger have decreasing lumpectomy

rates, and BM increased from 9.3 to 26.4% in this group

between 2003 and 2010.15 The purpose of this study was to

determine whether a contemporary cohort of women under

age 40 years diagnosed with unilateral operable breast

cancer undergoing BM had lower rates of CBC, improved

disease-free (DFS), or overall survival (OS) compared with

those undergoing unilateral mastectomy (UM) or breast

conservation surgery (BCS).

METHODS

A prospectively maintained database at a single aca-

demic institution was reviewed with approval from the

institutional review board. Women age 40 years and

younger treated for unilateral Stage 1–3 breast cancer from

January 2000 through December 2013 were identified.

Patient demographics, tumor characteristics, surgical

treatment, and adjuvant therapy, including radiation,

endocrine therapy and chemotherapy, CBC, distant recur-

rence, and survival data were collected. Patient and tumor

characteristics were compared among patients who under-

went BCS, UM, and BM. Survival, distant recurrence, and

rate of CBC were compared among the three groups.

Statistical analysis was performed using SAS technol-

ogy. Chi Square and Wilcoxon rank-order tests were used

to compare categorical variables. Univariable analysis was

performed using the Kruskal–Wallis test. A multivariable

survival analysis was performed using a stepwise selection

method including the following variables: surgery at pri-

mary site, hormone receptor status, chemotherapy,

hormonal therapy, radiation, grade, histology, age, tumor

size, and lymph node status. Kaplan–Meier method was

used to estimate time to event distribution. Kaplan–Meier

curves were created and analyzed via log-rank.

RESULTS

Patient Characteristics

A total of 446 women age 40 years and younger were

treated for unilateral Stage 1–3 breast cancer. Mean patient

age was 36 years (range 20–40). Mean follow-up was

88 months, with a median follow-up time of 79 months

(range 5–194) for all patients. One hundred twenty-one

patients (27%) had[10 year follow-up, 297 patients (67%)

patients had[5 years follow-up. One hundred eighty-four

women (41%) underwent BCS, 79 (18%) underwent UM,

and 183 (41%) patients underwent BM. The number of

patients undergoing BCS over time declined, whereas those

electing BM has increased (Fig. 1). Overall, 60 (13%)

women had identified deleterious genetic germline muta-

tions. Of these, 52 patients had identified BRCA mutations.

Two patients had mismatch repair mutations, and a single

patient each had a CHEK2 mutation (OMIM 604373) and a

BRIP1 mutation (OMIM 605882). Thirty-six of the 183

patients (22%) who underwent BM had BRCA or other

identified deleterious mutations, whereas 19 of the 184

patients (7%) who underwent UM or BCS had identified

mutations. Five patients without germline mutations (3%)

who underwent BM had a history of Hodgkin’s lymphoma

treated with mantle field radiation.

Tumor Characteristics

The majority of patients, 370 of 446 (83%), had infil-

trating ductal carcinoma. Fourteen patients (3%) had

tumors with lobular carcinoma, 21 patients had tumors with

other histology (e.g., mucinous or metaplastic), and 41

tumors (9%) had mixed histology. Two-hundred fourteen

patients (48%) had ER, PR-positive Her2-negative tumors

and 17 patients had ER-positive, PR- and Her2-negative

tumors (4%). Four patients (1%) had ER-negative, PR-

positive Her2-negative tumors. Seventy-seven patients

(17%) had ER-positive, Her2-positive tumors, and 27

patients (6%) patients had ER-negative, PR-negative Her2-

positive tumors. One-hundred four patients (23%) had

tumors that were triple-negative.

The UM group had more tumors that were[2 cm (49 of

79; 62%) compared with 58 of the 184 patients (32%)

treated with BCS and 85 of the 183 patients (44%) treated

with BM (p = 0.03). The patients who underwent BCS and

BM also had fewer positive nodes (p = 0.02) and more

low-grade tumors (p\ 0.01) than the patients who under-

went UM (Table 1). However, when patients treated with

BM were compared to patients who underwent BCS there

were no statistically significant differences between the

number of lymph node positive patients, the size of tumors,

or the hormone receptor status of the tumors.

Despite the evidence of more aggressive tumor biology

in patients treated with unilateral mastectomy, more

patients (143/184, 78%) treated with BM underwent

chemotherapy compared with patients treated with BCS

(119/183, 65%) or UM (51/79, 65%). This was most pro-

nounced when lymph node-negative patients in the UM

and BM groups were compared. Only 15 of 35 (43%)

lymph node negative patients in the UM group had

chemotherapy, whereas 79 of 112 (71%) lymph node-

negative BM patients elected to undergo chemotherapy
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FIG. 1 Operation rates over time for women under the age of 40 from 2000 to 2013. BCS breast conservation surgery, UM unilateral

mastectomy, BM bilateral mastectomy

TABLE 1 Tumor and patient characteristic by type of operation

BCS (N = 184) UM (N = 79) BM (N = 183) Chi-square p value

N (%) N (%) N (%)

Age at diagnosis (mean) 36 36 35 0.45

Mean tumor size (mm) 22 47 25 0.05

pT1 101 (55) 29 (35) 96 (53)

pT2 75 (40) 33 (42) 71 (38)

[5 cm 9 (5) 17 (22) 16 (9) \0.01

Number positive nodes (mean) 1 4 1 \0.01

pN0 121 (66) 35 (44) 112 (61) \0.01

pN? 63 (34) 44 (56) 71 (39)

ER-positive 135 (73) 52 (66) 122 (67) 0.31

PR-positive 123 (68) 52 (66) 107 (58) 0.20

Her2-positive 40 (23) 21 (28) 38 (21) 0.55

Triple-negative 39 (21) 15 (19) 49 (27) 0.28

Tumor grade 0.16

1 18 (10) 4 (5) 8 (4)

2 57 (31) 25 (32) 46 (25)

3 103 (56) 43 (54) 115 (63)

Unknown 6 (3) 7 (9) 13 (7)

Genetic mutation positive 13 (7) 6 (8) 41 (22) \0.01

Chemotherapy 119 (65) 51 (65) 144 (78) \0.01

Hormonal therapy 70 (38) 20 (25) 90 (50) \0.01

Radiation therapy 159 (86) 19 (20) 58 (30) \0.01

Contralateral breast cancer 4 (2) 1 (1) 0 (0)

BCS breast conservation therapy patients, UM unilateral mastectomy patients, BM bilateral mastectomy patients
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(p\ 0.01). Seventy-three of the total 446 patients (16%)

underwent neoadjuvant chemotherapy. Patients treated

with bilateral mastectomy were more likely to have doc-

umented hormone therapy use; specifically, only 20 of 52

(38%) ER? patients who underwent UM had documented

hormonal therapy, whereas 82 of 122 (67%) ER? patients

who elected BM had documented hormonal therapy

(p\ 0.01).

Disease-Free, Overall Survival, and CBC Five- and

10-year DFS was not statistically significant among

operative groups (Fig. 2). Kaplan–Meier estimated 5-year

DFS was 87% for the patients treated with BCS (95%

confidence interval (CI) 87–88%), 78% for the patients

treated with UM (CI 74–82%), and 84% (CI 83–85%) for

patients treated with BM (p = 0.42). The 5- and 10- year

overall survival in the BCS group was 94% and 85% (CI

94–95% and 84–86%), UM group 79% and 77% (CI

74–81%, SE 0.27), and BM 90% and 83% (CI 89–91, SE

0.17) (p = 0.02). The UM group had worse overall

survival compared with BCS and BM groups (Fig. 3).

Ten of the 17 UM patients who died had ER-positive

tumors (59%). Of the 10 ER? UM patients who died, only

2 had documented hormone therapy use.

Univariable analysis identified patients treated with UM,

nonductal histology, positive lymph node status, and high

grade as factors significantly associated with worse DFS.

DFS was not significantly associated with ER status, Her2

status, tumor size, receiving hormonal therapy, or age at

diagnosis. On multivariable analysis following stepwise

selection regional nodal positivity (hazard ratio [HR] 1.1

(SE 0.01) p\ 0.01) and high grade (p = 0.05) were cor-

related with decreased DFS. When overall survival was

evaluated by multivariable analysis, lymph node status was

the only variable associated with decreased OS (HR 1.1,

SE 0.02, p = 0.01). Tumor histologic subtype was not

associated with worse overall survival. Surgical approach

was not associated with DFS or OS on multivariable

analysis.

Overall CBC incidence was only 2%. There were 5 CBC

in the 263 patients treated with UM and BCS. Two of these

patients developed subsequent ductal carcinoma in situ

(DCIS), and three patients developed invasive breast can-

cer in the contralateral breast during the follow-up period.

Two of the three patients with invasive CBC had identified

genetic mutations (BRCA 1 and MUTYH). These two

patients represent 11% of the 19 patients who had genetic

mutations and underwent UM or BCS. Only 1 patient

(0.4%) of the 244 patients without genetic mutations who

underwent UM or BCS developed a contralateral invasive

breast cancer with a median follow-up of 86 months.

DISCUSSION

There is conflicting evidence about the contemporary

surgical decision-making and outcomes of young women

with breast cancer in a rapidly changing social, diagnostic,

and treatment environment. An improved understanding of

tumor biology, availability of targeted therapies, and

changes in radiation delivery have likely impacted recur-

rence and survival rates in young women. This study

indicates that in women age 40 years and younger with a
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mean follow-up of more than 6.5 years, BCS resulted in

similar DFS and OS for patients as BM.

Women undergoing UM had significantly larger tumors,

with more lymph node metastases than patients treated

with BCS or BM. This may account for their worse overall

survival seen in our study. These observations are similar

to those identified in the recently published update of the

Prospective Observational Study of Breast Cancer Treat-

ment Outcomes for UK Women Aged 18–40 Years at

Diagnosis (POSH). This study examined the outcomes of

young women in the United Kingdom with breast cancer

over time, stratified by stage and hormone receptor status.16

The majority of events experienced in young women were

attributed to distant metastatic disease or death from breast

cancer. They also found a higher event rate and lower

distant disease-free interval in patients who underwent

mastectomy. As in our cohort, mastectomy patients had

larger, more frequently node-positive tumors. Patients with

node-positive tumors were at highest risk for early local

recurrence, distant metastasis, and decreased OS. In addi-

tion to suggesting that patients and surgeons are choosing

UM in the young patients with more aggressive tumors or

advanced disease, it corroborates our finding that mastec-

tomy confers no survival advantage for young women

compared with treatment with BCS. While patients who

chose UM had more aggressive tumors, node-negative

patients who underwent UM were less likely to undergo

chemotherapy than those in the BM group. Additionally,

patients with tumors that were ER-positive who elected

UM were less likely to have documented hormone therapy.

These treatment factors might contribute to the worse

overall survival in the UM group.

Five- and 10-year DFS were not impacted by operative

approach. When comparing patients treated with BM to

patients treated with BCS, patients undergoing BM had

similar tumor subtype, tumor size, and lymph node posi-

tivity. On multivariable analysis, decreased DFS was

correlated with higher tumor grade and positive lymph

nodes. This is in line with recent studies, including Plichta

who compared outcomes in 584 women younger than age

40 years treated with lumpectomy and mastectomy and

found no significant difference in DFS, OS, or local

recurrence.17 Also, Aalders et al. from the Netherlands,

points to tumor biology as a driver of disease-free survival,

particularly in young women.18 This study’s results are

similar to the results of a recent review of the SEER

database, which demonstrated that 10-year survival is

equivalent between patients treated with BCS and bilateral

mastectomy.19 Contrary to early historical data, BM does

not appear to result in a survival advantage, even for young

women. As seen in older women, survival in young breast

cancer patients is dictated by the tumor biology of their

index tumor, influenced by adjuvant therapy, and not

improved by contralateral surgery. In the modern era, the

rate of contralateral breast cancer events in patients who

have undergone unilateral surgery is low. Breast cancer

survivors are more aggressively screened in contemporary

practice, which may contribute to improved survival in the

advent of a second breast cancer. Additionally, many

patients with ER-positive disease take Tamoxifen, which

also lowers the risk of CBC.

The contralateral breast cancer rate (including both

DCIS and invasive cancer) was only 2% in patients who

underwent UM or BCS in this cohort. Only three patients

developed a contralateral invasive breast cancer in follow-

up, and of these, two patients had an identified deleterious

germline genetic mutation. The risk of contralateral inva-

sive breast cancer in patients without identified mutations

who underwent unilateral surgery was\0.5% with a

median follow-up of 79 months. This is consistent with

other contemporary studies, which indicate that CBC is a

rare event in the modern era.6,7,13 An evaluation of the

SEER database from 1975 to 2006 by Nichols et al. sug-

gests that the risk to all breast cancer survivors of CBC has

fallen over time.12 The incidence of contralateral cancer in

all patients after 1985 was 0.26% per year. In the youngest

women evaluated in their cohort (age\30), the incidence

was estimated at 0.8 per year, which decreased to 0.25%

per year by age 40 years. They also noted that the rate of

CBC has decreased beyond the year 2000, particularly in

patients with ER positive tumors during the first 5 years

following diagnosis, likely due to improvements in sys-

temic therapy. Few studies incorporate genetic mutation

status in their overall analysis of CBC incidence in young

women. Our patient sample suggests that if genetic muta-

tions carriers were excluded, contemporary contralateral

breast cancer rates might be even lower in these large

database reviews. This study does have limitations. It is a

retrospective review of a single institution database.

Additionally, a median follow-up of 79 months is short

compared with the life span of women younger than age

40 years. In the review of the SEER database mentioned

earlier, more than 70% of CBC cases occurred before

10 years following diagnosis.12 While longer follow-up

and further studies are necessary to confirm the results of

this cohort, these results are reassuring that in the modern

treatment landscape, contralateral breast cancers are

infrequent.

While treatment of breast cancer has improved in this

patient population, paradoxically, the rates of contralateral

prophylactic mastectomy have increased dramatically. In

this study, close to 60% of women aged 40 years and

younger underwent BM, and this number appears to be

increasing over time. This is consistent with trends in

California and nationally in this age group.8,20 While this

study did not capture details about the surgical decision-

2172 C. A. Donovan et al.



making process, previous studies have identified anxiety

and fear of recurrence as factors more frequently associated

with patients who elect to undergo BM.20 While young

women’s fear of contralateral cancer may be a significant

factor in their surgical decision-making, women in this

cohort were at more risk of disease recurrence than at risk

of a CBC. Providers should discuss the low rate of CBC in

young women without genetic mutations in the modern era

to help decrease their anxiety and fear. For the majority of

young women, BM is not likely to improve overall survival

or decrease their risk of a CBC. Providers should empha-

size the importance of adjuvant therapy in appropriate

patients. Tumor biology and lymph node positivity play an

important role in risk of recurrence, whereas operative

approach does not significantly impact disease-free sur-

vival or overall survival.

CONCLUSIONS

With a median follow-up of 79 months, BCS resulted in

similar disease-free survival and overall survival as bilat-

eral mastectomy. Invasive contralateral breast cancers were

rare (1%) in all women, regardless of operative approach.

Despite the rising rates of bilateral mastectomy, the pro-

cedure does not enhance survival or diminish disease-free

survival in young women with breast cancer.
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