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Synopsis: We sought to determine the effect of surgery type on risk of recurrence and survival in a 

population-based cohort of very young women with breast cancer. Outcomes after breast conserving 

surgery and mastectomy were similar for very young women. 

 

Abstract 

Background: The impact of surgical treatment on outcomes in breast cacner in very young 

women remains unclear. We sought to determine the effect of surgery type on risk of recurrence 

and survival in a population-based cohort.  

Methods: All women diagnosed with breast cancer aged ≤35 (1994 to 2003) were identified 

from the Ontario Cancer Registry. Patient, tumour and treatment variables, including primary 

surgery, recurrences and death were abstracted from chart review. Cox regression models were 

fit to determine the effect of surgery type on recurrence and overall survival. 

Results: We identified 1,381 patients with 11-year median follow-up of which 793 (57%) had 

BCS. Of the remaining mastectomy patients, 52% had post-mastectomy radiation. Overall, 41% 

of patients sustained a recurrence of any type and 31% died. Controlling for known confounders, 

there was no association between type of surgery and death from any cause (HR= 0.98, 95% CI= 

0.78, 1.25) or first recurrence (HR= 0.93, 95% CI= 0.75, 1.14). Distant recurrence was most 
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common (13% in BCS; 25.3% in mastectomy) with local recurrence 12.4% after BCS and 7.5% 

after mastectomy.  

Conclusion: In this cohort of very young women who were selected for treatment with BCS and 

mastectomy, we found similar oncologic outcomes.  

 

Keywords: Breast cancer, very young women, surgery type, survival 

 

 

 

Introduction 

While randomized controlled trials have consistently demonstrated no difference between 

breast conserving surgery (BCS) and mastectomy in overall survival for early stage breast 

cancer, most women enrolled in these studies were 50 years of age or older at diagnosis [1,2]. 

Young women with breast cancer are known to have a higher risk of local recurrence and 

mortality, therefore these trial results may not be generalizable to this distinct patient sub-group 

[3-6]. Importantly, there is increasing evidence that local treatments do impact survival; a recent 

meta-analysis by the Early Breast Cancer Trialists’ Collaborative Group (EBCTCG) evaluating 

the effects of radiation and extent of surgery on 15 year survival found that for every four local 

recurrences prevented by treatment, one death could be averted [7,8]. Because young women are 

at higher risk of local recurrence, more extensive surgery may result in better survival outcomes.  

Currently, BCS is an accepted standard of care for women with breast cancer who meet 

established criteria [9-10] and is generally preferred by women given the psychological 

consequences of mastectomy [11]. However, in 2005, the National Comprehensive Cancer 
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Network (NCCN) guidelines on breast cancer treatment recommended that age <35 be an 

indication for mastectomy [12]. Although these recommendations have been subsequently 

moderated, the fear of inferior outcomes for younger women has undoubtedly influenced 

surgical treatment in these patients. Younger age has consistently been associated with high use 

of mastectomy, but this may be unwarranted, driven by fear of under treatment by clinicians and 

the hope that more aggressive surgery will confer a survival advantage [13-15]. If BCS carries no 

higher risk of poor outcomes than mastectomy in young women, then it should be promoted as a 

standard option. Unfortunately, there are few rigorous studies of BCS and mastectomy in young 

women with breast cancer. Most data come from a few retrospective single institution studies, 

limited by possible selection bias and small numbers [16-19]. In two population based analyses 

of premenopausal women including those under age 35, one from the British Columbia Breast 

Cancer Outcomes Unit [20] and the other from the Danish Breast Cancer Cooperative Group 

[21], higher rates of local and distant recurrence, as well as shortened survival were found in 

women under 40 and 50 years of age, respectively. However, in these studies, there was no 

significant difference in locoregional failure or breast cancer specific survival in those treated 

with mastectomy compared to BCS even in the subgroup of women under 35 [21,22]. Like all 

studies including women under 35, both had small numbers and limited power. 

The equivalence of BCS and mastectomy in young women remains unclear. We therefore 

sought to determine the effect of surgery type on the risk of recurrence and survival in a large, 

population-based cohort of very young women diagnosed with breast cancer aged 35 or younger. 

 

Methods 
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The Research Ethics Board (REB) at Sunnybrook Health Sciences Centre, Toronto, 

Ontario, Canada as well as the REBs or equivalent at each participating hospital approved this 

study.  

Study Design and Data Sources 

We designed a population-based retrospective cohort study using administrative data and 

primary chart review. Patients for the study were identified from the Ontario Cancer Registry 

(OCR), a provincial cancer registry that records all patients with incident cancers diagnosed in 

the province of Ontario since 1964. Reporting cancer cases to the OCR is provincially mandated 

and estimated to be 95% complete [23]. All women diagnosed with invasive breast cancer (ICD-

9 174) aged 35 or younger in Ontario between 1994 and 2003 were identified through the OCR. 

Patients with a previous diagnosis of a non-cutaneous malignancy, who did not have any surgery 

for their breast cancer or who had evidence of stage IV disease within 6 months of diagnosis 

were excluded.  

 For each woman meeting our study criteria, we identified the primary surgical treatment 

location using the Canadian Institute for Health Information (CIHI) Discharge Abstract Database 

(DADs) which captures all inpatient surgical procedures and the National Ambulatory Care and 

Reporting System (NACRS) which contains data for all hospital and community based 

ambulatory care including day surgeries. At these hospitals, trained data abstractors performed a 

primary chart review to identify patient, tumour and treatment variables, as well as locoregional, 

distant recurrences and death until November 15, 2011 (Appendix 1). These datasets were linked 

using unique, encoded identifiers and analyzed at the Institute for Clinical Evaluative Sciences 

(ICES).  
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We reviewed patient charts to confirm invasive diagnosis and age. Other abstracted 

variables included diagnostic modality, biopsy type (core/open), all surgeries associated with 

breast cancer diagnosis (BCS, mastectomy, axillary surgery, reconstruction), primary tumour 

characteristics (tumor size (0-<20mm, 20-<50mm, 50+ mm), primary histologic type (ductal, 

lobular, mixed, other), grade (I, II, or III), presence of lymphovascular invasion (LVI) (yes / no), 

total number of nodes positive (0, 1-3, 4+), presence of extranodal deposits (yes / no), ER status 

(negative / positive), PR status (negative / positive), HER2 status when available (negative / 

positive), size of the closest margin, (0mm, >0-2mm, >2mm), multicentric tumor (yes / no) and 

multifocal tumor (yes / no)), all systemic therapy (chemotherapy adjuvant/neoadjuvant/none, 

Herceptin (yes/no)) as well as radiation therapy (yes/no), as previously described [24]. In 

addition, we determined if there was a recurrence of any type, categorized as local (in breast for 

BCS or chest wall for those having total mastectomy), regional (axillary nodal) or distant 

(diagnostic imaging or pathologic evidence of metastases). Neighbourhood income quintile (1-5 

from lowest to highest) was determined through linkage to Statistics Canada census data.  

We categorized primary surgical management as either BCS or mastectomy, based on 

definitive surgery occurring within a year of the first surgery. Thus, patients who had BCS 

followed by mastectomy within the first year were categorized as having a mastectomy. For 

mortality, in addition to chart review, we also referenced vital status from the Registered Persons 

Database, which contains date of death from provincial administrative datasets. 

Statistical Analysis 

Descriptive statistics were calculated for the entire cohort and stratified by primary 

surgical management. Continuous variables were analyzed using the Wilcoxon Rank Sum Test 

and categorical variables using the chi-square test. 
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We implemented regression models to determine the relationship between the main 

exposure (primary surgical management) and the outcomes of time to death and time to 

recurrence, separately. Variables considered for inclusion in the multivariable models were based 

on known clinical predictors; using univariate hypothesis testing, we included potential 

confounding variables (those that were associated with both the main exposure and the outcome). 

Up front variables considered were tumour and treatment factors as listed above. When modeling 

time to recurrence, the need to control for death without recurrence as a competing risk was 

assessed by comparing cumulative incidence curves between time to first recurrence and time to 

death without recurrence. We ultimately examined time to death and time to recurrence using 

standard survival analysis (Kaplan-Meier curves and Cox proportional hazards regression) [25]. 

Time to death and time to first recurrence were defined as the interval from primary surgical 

management until the death date and first recurrence date, respectively. When examining time to 

death, patients were followed until the minimum of their death date or March 31, 2012 (the last 

date where death information was available at the time of analysis). When examining time to 

first recurrence, patients were followed until the minimum of the first recurrence date, death 

date, or November 15, 2011 (the last date recurrence information was recorded from chart 

abstraction). Power calculations based on a log-rank test demonstrated that a hazard ratio of 1·47 

or higher would be required to detect a difference between the mastectomy and BCS patients in 

our study, based on 80% power and an alpha of 0.05. 

Due to the inherent differences between patients having mastectomy and those having 

BCS, we also used a propensity score adjustment in the multivariable model as a sensitivity 

analysis among the subset of patients with no missing data (n=870). For this study, the 

propensity score was the probability of being assigned to receive a mastectomy vs BCS, 
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conditional on measured baseline covariates. Conditioning on the propensity score allows for 

unbiased (with respect to the observed confounders included in the score) comparisons between 

the BCS and mastectomy groups since, conditional on the propensity score, assignment to 

mastectomy vs BCS is independent of measured baseline covariates [26]. The propensity of 

undergoing mastectomy vs BCS was predicted via logistic regression. We then incorporated the 

propensity score via covariate adjustment into the Cox regressions models.  

Two-sided p-values less than 0·05 were considered statistically significant. All statistical 

analyses were conducted using SAS 9·2 (Cary, NC). 

 

Role of the Funding Source 

This study was supported by the Institute for Clinical Evaluative Sciences, which is funded by an 

annual grant from the Ontario Ministry of Health and Long-Term Care. No endorsement by the 

Institute for Clinical Evaluative Sciences or the Ontario Ministry of Health and Long-Term Care 

is intended or should be inferred. The funding sources played no role in design, conduct, or 

reporting of this study. The opinions, results and conclusions reported in this paper are those of 

the authors and are independent from the funding sources. 

 

Results 

From January 1, 1994 through December 31, 2003, there were 1,566 women aged ≤35 

years diagnosed with breast cancer in Ontario. Of those, 141 were excluded because they had no 

surgical treatment (n=103) or had Stage IV disease within 6 months of diagnosis (n=35) (Figure 

1), leaving 1,381 patients in the final study group. The primary surgical treatment was BCS in 

793 women (57%), of whom the majority (88·9%) had adjuvant radiotherapy. Of the 588 women 
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(43%) who had mastectomy, 52% had post-mastectomy radiotherapy. The median follow-up 

time was 11 years. There were differences in the tumour characteristics between the BCS and 

mastectomy groups (Table 1); in particular, the mastectomy group had larger tumours and more 

nodal involvement. The use of chemotherapy was similar between groups.  

Based on the cumulative incidence curves for time to first recurrence and time to death 

without recurrence, we found that death without a recurrence was not a concerning competing 

risk (the probability of this event was very low at 3%) (Appendix 2). Overall, 41% of patients 

sustained a recurrence of any type and 31·1% had died by the end of study follow up. First 

recurrence was most frequently at a distant site alone, with no evidence of concurrent local or 

regional disease, occurring in 18·2% of the cohort at a median of 2·7 years (Table 2). After 11 

years follow up, local recurrence alone occurred in 5·4% of the cohort (7·6% of those having 

BCT, 2·6% of those having mastectomy– defined as a chest wall recurrence). Isolated regional 

recurrences were uncommon in both groups (0·6% of those having BCS, 2·6% of those having 

TM). The overall risk of subsequent contralateral breast cancer was 3·3%.  

The cumulative probability of 5-year recurrence free survival was 77% (n=610) in the 

BCS group, vs 57% (n=335) in the mastectomy group and at 10 years, 68% (n=443) in the BCS 

vs 50% (n=205) in the mastectomy group (Figure 2a). Cumulative 5-year overall survival was 

87% (n=690) in the BCS group, compared to 73% (n=429) in the mastectomy group (Figure 2b).   

Univariate hypothesis tests of known clinical predictors identified use of radiation 

therapy, presence of LVI, total number of nodes positive, tumour size, use of neo-adjuvant and 

adjuvant chemotherapy, grade, multicentricity, and multifocality as confounders. After 

controlling for these variables in our multivariable models, there was no association between the 

receipt of mastectomy and hazard of death among the entire cohort (n=1,381) [Hazard Ratio 
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(HR) = 0·98, 95% Confidence Interval (CI): 0·78 to 1·25] or with propensity adjustment (n=870) 

(HR=0·90, 95% CI: 0·69 to 1·19). Similarly, there was no association between receipt of 

mastectomy and hazard of recurrence among the entire cohort based on multivariable adjustment 

(HR=0·93, 95% CI: 0·75 to1·14) or propensity adjustment (HR=0·90, 95% CI: 0·69 to 1·17) 

(Table 3).  

 

Discussion 

In our population-based cohort we found that over half of very young women with breast 

cancer in Ontario were treated with BCS during the study period. These women had lower risk 

disease (based on standard predictors of recurrence and survival) than women undergoing 

mastectomy as primary surgical management as surgeons likely performed surgery based on both 

known and unknown variables. After controlling for the common, known predictors of cancer 

outcomes using both propensity and multivariable statistical techniques, we found primary 

surgical management had no effect on time to death or time to first recurrence, indicating that for 

many very young women, BCS does not have a negative impact on cancer outcomes. Site of first 

failure was most frequently at a distant site, irrespective of primary surgical treatment.  

Our findings are consistent with other studies evaluating age and breast cancer outcomes. 

Subset analyses of younger women in three randomized controlled trials have failed to 

demonstrate differences in outcomes between treatment with BCS and mastectomy, even though 

younger age consistently predicted poorer outcomes. The Milan trial randomized women with 

T1N0 tumors to quadrantectomy versus radical mastectomy and found almost 4 times the rate of 

local recurrence in women <45 compared to women >46 in the quandrantectomy group, but this 

did not translate into a difference in breast cancer specific survival (26·1% vs 24·3%, p = 0·8) or 
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overall survival (41·7% vs 41·2%, p = 1·0) between the surgical groups after 20 years of follow 

up [1]. Younger age was also significantly associated with local recurrence in the 

quandrantectomy arm compared to those aged 46-60 and >60, however the number of patients 

under 35 in this study is not reported. A study combining data analysis with data from the 

European Organization for Research and Treatment of Cancer (EORTC) 10801 and Danish 

Breast Cancer Cooperative Group (DBCG) 82 trials similarly found women <35 had 9.24 times 

the risk of local recurrence compared to women >60, but no difference in local recurrence free or 

overall survival at 10 years follow up [4]. Only 65 women included in these two trials were 

under age 35, less than 4% of those enrolled.  

Generalization from other large cohort studies comparing BCS to mastectomy with respect to 

survival is challenging as these cohorts include only small numbers of young women and lack of 

consistency in the definition of “young”. Most studies do not explicitly state the breakdown of 

women by age quintile. Women <35 comprise less than 2% of all women with breast cancer in 

the United States, and account for only a minority of those studied, making it difficult to draw 

conclusions in this very young age group. As a result, outcomes in the very young patient are not 

well described. Given the small proportion of women under 35, studies often extend the 

definition of “young” considerably, by including women <40, those <50 or those who are 

“premenopausal”. In spite of these and other limitations, other large population or registry-based 

series have been published and have not found significant differences in breast cancer specific or 

overall survival by surgery type (Table 4). This finding persisted in a recent meta-analysis of 

over 22000 women aged 40 or less with early stage breast cancer by Vila et al. They evaluated 5 

population-based cohorts and the pooled analysis from the EORTC/DBCG randomized control 

trial of BCS vs mastectomy in women <35, concluding that mastectomy was not associated with 
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an improved OS or DDFS compared to BCS. Similar to our findings, the authors acknowledge 

the probability of selection bias in patient selection for surgery type in the majority of their 

analyzed patients from retrospective studies like the current study.  

Our study adds to the body of evidence finding no survival advantage to mastectomy over 

BCS in very young breast cancer patients. Importantly, our series includes the largest sample size 

of women strictly ≤35 years of age with detailed pathology and treatment data obtained through 

primary chart review (data not generally available from large registry and population-based 

datasets) increasing the importance and relevance of our findings. We found the rate of loco-

regional recurrences were 8·2% post BCS and 5·2% post TM, with no difference overall 

survival. This suggests that for every 100 women treated with mastectomy vs BCS, 3 loco- 

regional recurrences would be prevented, with no difference in deaths. Importantly, distant 

metastatic disease represented the most common site of first failure for all women in the study, 

irrespective of the surgical approach and occurred in 252 (18·2%) of the overall cohort. This 

high rate of distant metastases may reflect an inherent biologic difference in young women with 

breast cancer compared to their older counterparts. Certainly the pathologic characteristics of our 

patients indicated more aggressive disease, for example a high proportion of women had 

hormone receptor negative tumours, a characteristic associated with worse prognosis [4,7,8]. 

However, the poor outcomes suffered by many women in our study were not mitigated by more 

aggressive local management; our study does not support the premise that more extensive 

surgery results in improved survival. 

Our study has limitations. Firstly, it is non-randomized - women were clearly selected for 

primary surgical therapy by their treating surgeons. Our study is however large and population-

based including only very young women ≤35 treated over a 10-year period. Our study 
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demonstrates that irrespective of treating institution, a diverse group of clinicians were able to 

select women for BCS without a negative impact on cancer outcomes. The study is retrospective 

in design - while we were unable to control for unmeasured confounders, an extensive number of 

factors known to impact on our primary outcomes were considered. Because HER2/neu testing 

in pathology specimens became mainstream only in the final years of our cohort, we do not 

know the HER2 status of most (75·5%) of our patients. However, HER2 status does not 

influence surgical decision-making and thus would not be expected to significantly impact 

choice of primary surgical therapy. Finally, we acknowledge that treatments given to the women 

in this cohort predate the widespread use of targeted therapy such as trastuzumab, neoadjuvant 

chemotherapy, broader indications for regional nodal irradiation and more readily available 

adjuncts such as genetic testing which may impact not only outcomes but patient decision 

making.  

In summary, we have evaluated a large, population-based sample of very young women 

≤35 years of age with breast cancer, to determine if mastectomy provides a survival advantage 

over BCS in this group. The population-based nature of this study provides a real world 

understanding of treatment patterns, estimates of recurrence and breast cancer specific survival 

on a large scale in this unique group of women. We failed to find a statistically significant effect 

of surgery type on recurrence or survival this cohort of women who had their surgery type 

selected, but confirmed that the most frequent site of failure for the entire cohort was distant 

metastases. Clearly, a better understanding of the biologic drivers of poorer outcomes in young 

women is needed. Given that our study finds no survival advantage for mastectomy, the decision 

to pursue mastectomy as primary surgical management should not be mandated by young age 

alone. 
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Figure Captions 

Figure 1. Young women with primary surgical treatment between 1994 and 2003 meeting study 

inclusion criteria.  

Table 1. Patient and tumour characteristics for very young women with breast cancer, by surgery 
type.  
 

Table 2. Patterns of recurrence and mortality among all patients included in study (n=1,381), by 
surgery type.  
 

Figure 2. a) Recurrence-free probability and b) survival probability for young women with 
breast cancer treated with lumpectomy versus mastectomy.  
 

Table 3. Results of multivariable Cox models for time to death and time to first recurrence 
between breast conserving surgery and mastectomy as primary surgical treatment. 
 

Table 4. Major studies evaluating effect of primary surgical treatment on recurrence and survival 
among young women with breast cancer.  
 

Appendix 1. Patient, tumour, treatment and recurrence variables collected through primary chart 
review at participating Ontario hospitals for the current study. 
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Table 1. Patient and tumour characteristics for very young women with breast cancer, by  
surgery type.  
 

                                                                     Primary Surgical Management 

Characteristic 
Total 

n = 1,381 
BCS 

n = 793 
Mastectomy† 

n = 588 p-value 
Age at Diagnosis (y)     
    Mean ± SD 32·15 ± 2·83 32·19 ± 2·86 32·11 ± 2·78 0·606 
    Median (IQR) 33 (31-34) 33(31-34) 33 (31-34) 0·394 
    Range 18-35 18-35 22-35  
Tumour size (mm)     
    Mean ± SD 28·30 ± 20·70 23·36 ± 14·30 35·20 ± 25·70 <·001 
    Median (IQR) 23 (16-35) 20 (15-29) 30 (18-45) <·001 
    Range 1-230 1-230 2-200  
    0  -  < 20 440 (31·9) 297 (37·5) 143 (24·3) <·001 
    20  -  < 50 713 (51·6) 433 (54·6) 280 (47·6)  
    50+ 150 (10·9) 29 (3·7) 121 (20·6)  
    Missing 78 (5·6) 34 (4·3) 44 (7·5)  
Size of closest margin (mm), n (%)     
    0 147 (10·6) 90 (11·3) 57 (9·7) 0·035 
    >0 and <=2 246 (17·8) 158 (19·9) 88 (15·0)  
    >2 488 (35·3) 277 (34·9) 211 (35·9)  
    Not reported 500 (36·2) 268 (33·8) 232 (39·5)  
Number of nodes positive, n (%)     
    0 494 (35·8) 324 (40·9) 170 (28·9) <·001 
    1 to 3 344 (24·9) 181 (22·8) 163 (27·7)  
    4+ 257 (18·6) 79 (10·0) 178 (30·3)  
    No lymph node biopsy performed 264 (19·1) 199 (25·1) 65 (11·1)  
    Missing 22 (1·6) 10 (1·3) 12 (2·0)  
Primary Histology, n (%)     
    Ductal  664 (48·1) 447 (56·4) 217 (36·9) <·001 
    Lobular 23 (1·7) 11 (1·4) 12 (2·0)  
    Mixed 30 (2·2) 261 (32·9) 301 (51·2)  
    Other 562 (40·7) 59 (7·4) 43 (7·3)  
    Missing 102 (7·4) 15 (1·9) 15 (2·6)  
Grade, n (%)    0·002 
    I 92 (6·7) 65 (8·2) 27 (4·6)  
    II 379 (27·4) 219 (27·6) 160 (27·2)  
    III 791 (57·3) 277 (34·9) 211 (35·9)  
    Not reported 500 (36·2) 268 (33·8) 232 (39·5)  
LVI Present, n (%)     
    Positive 547 (39·6) 241 (30·4) 306 (52·0) <·001 
    Negative 590 (42·7) 406 (51·2) 184 (31·3)  
    Not reported 244 (17·7) 146 (18·4) 98 (16·7)  
ER Status, n (%)     
    Positive 638 (46·2) 363 (45·8) 275 (46·8) 0·828 
    Negative 616 (44·6) 359 (45·3) 257 (43·7)  
    Not reported 127 (9·2) 71 (9·0) 56 (9·5)  
PR Status, n (%)     
    Positive 593 (42·9) 335 (42·2) 258 (43·9) 0·831 
    Negative 637 (46·1) 370 (46·7) 267 (45·4)  
    Not reported 151 (10·9) 88 (11·1) 63 (10·7)  
HER2 Status, n (%)     
    Positive 104 (7·5) 43 (5·4) 61 (10·4) <·001 
    Negative 235 (17·0) 127 (16·0) 108 (18·4)  
    Not reported 1,042 (75·5) 623 (78·6) 419 (71·3)  
Multicentric tumour, n (%)     
    Yes 1,327 (96·1) 12 (1·5) 42 (7·1) <·001 
    No 54 (3·9) 781 (98·5) 546 (92·9)  
Multifocal tumour, n (%)     
    Yes 1,030 (74·6) 140 (17·7) 211 (35·9) <·001 
    No 351 (25·4) 653 (82·3) 377 (64·1)  
Laterality, n (%)     
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Table 2. Patterns of recurrence and mortality among all patients included in study (n=1,381), by 
surgery type.  

 

 

 

 

 

 

                                                                     Primary Surgical Management 

 
Total 

n = 1,381 
BCS 

n = 793 
Mastectomy† 

n = 588 p-value 
Recurrence1     
    No 785 (56·8) 504 (63·6) 281 (47·8) <·001 
    Yes 528 (38·2) 254 (18·4) 274 (46·6)  
    Died Without Recurrence 68 (4·9) 35 (4·4) 33 (5·6)  
Site of First Recurrence     
    Local 142 (10·2) 98 (12·3) 44 (7·5) <·001 
    Regional 75 (5·4) 19 (2·4) 56 (9·5)  
    Contralateral 57 (4·1) 33 (4·2) 24 (4·1)  
    Distant 252 (18·2) 103 (13·0) 149 (25·3)  
Site of any recurrence2 596 (41) 270 (34) 299 (38) 0·002 
    Isolated local 75 (5·4) 60 (7·6) 15 (2·6)  
    Regional 20 (2·6) 5 (0·6) 15 (2·6)  
    Distant +/- other 362 (26·2) 140 (17·8) 221 (27·6)  
    Contralateral 46 (3·3) 29 (3·7) 17 (2·9)  
    Multiple non-distant sites 23 (1·7) 17 (2·1) 6 (1·0)  
    Unknown 43 (3·1) 18 (2·3) 25 (4·2)  
Death3     
    No 951 (68·9) 608 (76·7) 343 (58·3) <·001 
    Yes 430 (31·1) 185 (23·3) 245 (41·7)  
Abbreviations: BCS, breast conserving surgery. 
†Mastectomy group includes those with BCS and mastectomy performed or mastectomy alone. 
1Recurrence as of November 15, 2011. 
2Recurrecnes collapsed according to most severe location. An individual could have any multiple combination of recurrences 
over the entire follow-up period. 125 patients had multiple sites of recurrence overall, 45 in the lumpectomy group and 80 in 
the mastectomy group 
3Died from any cause as of March 31, 2012 
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Table 3. Results of multivariable Cox models for time to death and time to first recurrence between breast conserving surgery and 
mastectomy as primary surgical treatment. 
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 Time to Death Time to First Recurrence 
 without propensity adjustment with propensity adjustment without propensity adjustment with propensity adjustment 

Variable HR 95% CI P value HR 95% CI P value HR 95% CI P value HR 95% CI P value 
Primary Surgical Management             
   BCS 1·00 Referent 0·88 1·00 Referent 0·45 1·00 Referent 0·47 1·00 Referent 0·44 
   Mastectomy† 0·98 (0·78, 1·25)  0·90 (0·69, 1·19)  0·93 (0·75, 1·14)  0·90 (0·69, 1·17)  
Adjuvant Radiation             
   No 1·00 Referent <·0001 1·00 Referent <·0001 1·00 Referent <·0001 1·00 Referent 0·0003 
   Yes 0·57 (0·45, 0·72)  0·52 (0·39, 0·68)  0·55 (0·44, 0·67)  0·44 (0·28, 0·69)  
Lymphovascular Invasion             
   No 1·00 Referent 0·0002 1·00 Referent 0·004 1·00 Referent 0·004 1·00 Referent 0·01 
   Yes 1·55 (1·21, 1·99)  1·52 (1·15, 2·01)  1·43 (1·15, 1·77)  1·38 (1·08, 1·76)  
   Not reported 0·86 (0·60, 1·23)   N/A  1·08 (0·81, 1·44)   N/A  
Number of positive lymph 
nodes 

            

   0 1·00 Referent <·0001 1·00 Referent <·0001 1·00 Referent <·0001 1·00 Referent <·0001 
   1 to 3 1·64 (1·24, 2·17)  1·58 (1·15, 2·17)  1·45 (1·15, 1·84)  1·46 (1·10, 1·94)  
   4 + 3·11 (2·32, 4·18)  3·24 (2·32, 4·52)  2·57 (1·99, 3·33)  3·01 (2·10, 4·32)  
   No biopsy performed 0·99 (0·71, 1·38)   N/A  1·08 (0·82, 1·41)   N/A  
Tumour Size (mm)*             
   0 - <20 1·00 Referent 0·001 1·00 Referent 0·17 1·00 Referent 0·000 1·00 Referent 0·01 
   20 - <50 1·27 (0·99, 1·63)  1·18 (0·88, 1·57)  1·25 (1·02, 1·54)  1·18 (0·92, 1·53)  
   50 + 1·65 (1·19, 2·29)  1·43 (0·99, 2·08)  1·86 (1·40, 2·48)  1·85 (1·24, 2·76)  
   Not reported 2·13 (1·35, 3·45)   N/A  1·49 (0·98, 2·27)   N/A  
Neoadjuvant Therapy             
   No 1·00 Referent <·0001 1·00 Referent <·0001 1·00 Referent <·0001 1·00 Referent 0·0002 
   Yes 2·19 (1·64, 2·91)  2·29 (1·62, 3·24)  2·05 (1·58, 2·65)  2·16 (1·44, 3·24)  
Grade             
   I 1·00 Referent 0·02 1·00 Referent 0·001 1·00 Referent 0·260 1·00 Referent 0·09 
   II 2·14 (1·11, 4·10)  2·42 (1·05, 5·59)  1·33 (0·86, 2·05)  1·52 (0·84, 2·78)  
   III 2·54 (1·34, 4·82)  3·40 (1·49, 7·77)  1·43 (0·94, 2·18)  1·77 (0·98, 3·18)  
   Not reported 2·68 (1·27, 5·62)   N/A  1·64 (0·96, 2·81)   N/A  
Multicentric             
   No 1·00 Referent 0·7 1·00 Referent 0·71 1·00 Referent 0·390 1·00 Referent 0·73 
   Yes 1·09 (0·71, 1·66)  0·92 (0·57, 1·48)  1·18 (0·81, 1·72)  1·08 (0·70, 1·66)  
Multifocal             
   No 1·00 Referent 0·81 1·00 Referent 0·82 1·00 Referent 0·880 1·00 Referent 0·42 
   Yes 1·03 (0·83, 1·28)  1·03 (0·80, 1·32)  1·01 (0·84, 1·23)  1·10 (0·87, 1·40)  
†Mastectomy group includes those with BCS and mastectomy performed or mastectomy alone. 
*At time of primary surgery 
Propensity adjustment was the probability of being assigned treatment with mastectomy based on covariates in the subset of the overall cohort with no missing variables in any category 
(n=870). 
Abbreviations: BCS, breast conserving surgery; HR, hazard ratio; CI, confidence interval; N/A, not applicable.  
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Table 4. Major studies evaluating effect of primary surgical treatment on recurrence and survival among young women with 
breast cancer.  

 

Study n Age (years) Outcomes 

Surveillence, 
Epidemiology and 
End Results 
(SEER) 
Registry_ENREF_27 
[27] 

14,800 
All: <40 
<36 years: 
56% 

Younger age predictor of cause-specific 
survival. Matched-pair subset analysis of 
4,644 patients confirmed no difference in 
5-, 10-, 15-year rates of cause-specific 
survival (p=0·88) and overall survival 
(p = 0·99) between patients undergoing 
mastectomy and BCS 

Danish Breast 
Cancer Cooperative 
Group (DBCG) 
[21]  

9,000 
All: <50 
<35 years: 
7% 

Patients receiving BCT indicated a 5·2-
fold greater incidence (15·4% vs 3·0%) 
of local recurrence in the breast within 
5 years of diagnosis among women age < 
35 years compared with women ages 45–
49 years. 

British Columbia 
Breast Cancer Unit 
Outcomes (BCOU) 
[20]   

935 
All: <40 
<35: 30% 
(293) 

No difference in 15-year rates of local 
relapse-free survival (86·2% vs 84·2%, 
p =0·50), breast cancer specific survival 
(86·1% vs 82·9%, p=0·57), or overall 
survival (82·6% vs 82·9%, p=0·89) 
between patients treated with BCS versus 
mastectomy 

Eindhoven Cancer 
Registry of the 
Netherlands [28] 

1,143 
All: <40 
<35: 27% 

10-year overall survival rates did not 
differ  significantly between patients 
undergoing BCT and those undergoing 
mastectomy (74·9% vs 71·2%, p = 
0·215). 
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