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Abstract

This study examined tumour and treatment characteristics in elderly women treated with mastectomy without radiotherapy and

compared their outcomes to younger counterparts. Data were analysed for 2362 women aged 50 years and older referred to the

British Columbia Cancer Agency, Canada between 1989 and 1997. The women had invasive T1-4, N0–N3, M0 breast cancer treated

with mastectomy without adjuvant radiotherapy. Clinical characteristics and patient outcomes were compared between two age

cohorts: 50–69 (n = 1423) and 70+ years (n = 939). Median follow-up was 8.3 years. Tumours >5 cm were present in 5% of women

aged 50–69 and 3.5% of women aged 70+, respectively. The distribution of nodal stage was similar in the two age cohorts but older

women were more likely to have fewer axillary nodes removed (P = 0.009). Fewer women aged 70+ had grade III histology

(P = 0.002) and estrogen receptor (ER)-negative status (P < 0.001). The rates of systemic therapy use were comparable in the

two age groups. With tumours >5 cm, locoregional recurrence (LRR) were 13.7% and 30.0% in women aged 50–69 and 70+, respec-

tively. With 1–3 positive nodes (N+), LRR were 14.8% and 13.0% in women aged 50–69 and 70+. In the presence of P4 N+, LRR

were 16.8% and 30.8% in women aged 50–69 and 70+. On multivariate analysis, age was not significantly associated with LRR

(P = 0.62). Independent prognostic factors for LRR were grade III histology, lymphovascular invasion and positive nodal status.

This study suggests that despite more favourable tumour characteristics and comparable systemic therapy use, women aged 70+

years have similar or higher postmastectomy LRR risks compared to younger women. Chronologic age alone should not preclude

these women from consideration of adjuvant radiotherapy.

� 2005 Elsevier Ltd. All rights reserved.
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1. Introduction

Women aged older than 70 years comprise approxi-

mately 30% of the breast cancer population [1] but are

significantly under-represented in cancer therapy trials

[2]. In particular, there is little data to guide adjuvant
locoregional therapy decisions for older patients who

choose to undergo mastectomy. Three recent random-
0959-8049/$ - see front matter � 2005 Elsevier Ltd. All rights reserved.
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ised controlled trials demonstrated that in patients with

advanced primary tumours or positive axillary nodes,

postmastectomy radiotherapy (PMRT) improved not

only locoregional control but also survival [3–5]. This

evidence contributed to current guidelines recommend-

ing PMRT for women with tumours >5 cm or 4 or more
positive nodes [6,7]. However, two of these PMRT trials

enrolled only premenopausal patients [3,4] and one trial

enrolled postmenopausal patients but excluded patients

aged 70+ years [5] thus limiting the ability to formulate

evidence-based guidelines for this population. Since
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some studies suggest that breast cancer may be less

aggressive in older patients [8,9] whereas others do not

[10], the magnitude of baseline locoregional recurrence

(LRR) risks after mastectomy in older patients com-

pared to younger counterparts warrants investigation.

The objective of this study was to examine tumour
and treatment characteristics in a cohort of women trea-

ted with mastectomy without adjuvant radiotherapy and

compare recurrence and survival outcomes by age and

stage.
2. Methods and materials

The Breast Cancer Outcomes Unit Database was ini-

tiated in 1989 in the province of British Columbia, Can-

ada, to prospectively record pathologic, therapeutic, and

outcomes data on all breast cancer patients referred to

the British Columbia Cancer Agency (BCCA). The

database was used to identify 2362 women aged 50 years

and older referred to the BCCA between January 1,

1989 and December 31, 1997 with invasive T1-4, N0–
N3, M0 breast cancer treated with mastectomy and ax-

illary dissection without adjuvant radiotherapy. Patients

presenting with distant metastasis and patients with un-

known pathologic nodal stage were excluded. During

the study period, the institutional policy was to discuss

PMRT with patients with advanced primary tumours

>5 cm, 4 or more positive nodes, bulky nodes, or extra-

capsular nodal extension. Since the objective was to
evaluate postmastectomy LRR in the absence of adju-

vant radiotherapy, patients who received radiotherapy

were excluded.

Data were extracted on each subject�s age at diagno-

sis, date of pathologic diagnosis, date of relapse, and

date of death as of December 1, 2003. Patients were fol-

lowed at the BCCA and in the community. For patients

who were discharged from the BCCA and followed by
their primary care physicians, relapse information was

obtained from the community physician on an annual

basis. Death information was obtained from the Depart-

ment of Vital Statistics on a monthly basis. Patients

were censored 6 months prior to the date of data retrie-

val, thus ensuring that the majority of relapse and death

information to that point has been received.

Tumour variables analysed included histologic type
(ductal, lobular, other); tumour size (62.0, 2.1–5.0, >5

cm, or unknown); grade (nuclear or histologic Scarff-

Bloom-Richardon Grade I, II, III, or unknown);

lymphovascular invasion (LVI) (present, absent, or un-

known), estrogen receptor (ER) status (positive, nega-

tive, or unknown); pathologic nodal status (positive,

negative); number of positive axillary nodes (0, 1–3,

P4); number of nodes removed (610, >10); and tumour
involvement at surgical margins (positive, negative, or

unknown). Adjuvant systemic therapy was analysed
according to the following categories: systemic therapy

use (yes or no); and systemic therapy type (hormone

therapy alone, chemotherapy alone, both, or none).

The primary outcome was locoregional recurrence

(LRR), defined as the first site of tumour recurrence

involving the ipsilateral chest wall (local) and/or axil-
lary, supra- or infraclavicular, and internal mammary

nodes (regional). Secondary outcomes were distant

recurrence (DR) and overall survival (OS).

2.1. Statistical analysis

Before analysis, a decision was made to categorise the

study sample into two age cohorts (50–69 and 70+
years). This decision was based on the consensus that

age 70 years may be considered the lower limit of senes-

cence [11] and because the available randomised trials of

postmastectomy adjuvant therapy excluded patients

aged 70 years and older. Comparisons of tumour and

treatment characteristics between the two age cohorts

were performed using chi-square tests. To examine the

effect of possible predictors of recurrence, 10-year Kap-
lan–Meier (KM) LRR and the associated 95% confi-

dence interval (CI) were computed for each patient

and tumour characteristic. Statistical significance of dif-

ferences in outcomes was determined using the log-rank

test. Test statistics were applied to known values only.

Multivariate analyses of LRR, DR, and OS were per-

formed using the Cox proportional hazards model. All

statistical tests were two-tailed and performed using
SPSS Version 11.0.1 (SPSS Inc, Chicago, IL).
3. Results

Of 2362 women analysed (median age 67 years;

range: 50–95 years), 60% (n = 1423) were aged 50–69

years and 40% (n = 939) were aged 70+ years. The med-
ian follow-up times were 8.3 years (range: 0.12–14.7

years) in the entire cohort, 8.7 years in patients aged

50–69 and 7.8 years in patients aged 70+ years.

3.1. Tumour and treatment characteristics

Characteristics of the entire cohort and comparisons

of tumour factors in the two age subgroups are pre-
sented in Table 1. Tumours >5 cm were present in 5%

of women aged 50–69 and 3.5% of women aged 70+,

respectively. Overall, 65% of patients had negative nodes

(N0), 29% had 1–3 positive nodes (N+), and 6% had P4

N+. The distribution of nodal stage was similar in the

two age cohorts. Compared to women aged 50–69, wo-

men aged 70+ had more favourable histologic character-

istics with significantly fewer having Grade III disease
(30% vs. 35%, P = 0.002) or ER-negative status (14%

vs. 24%, P < 0.001).



Table 1

Tumour and treatment characteristics

Entire cohort (n = 2362) n, % Age 50–69 y (n = 1423) % Age 70+ y (n = 939) % Pa

Histologic type

Ductal cancer 2102 89.0 88.9 89.1 0.08

Lobular cancer 244 10.3 10.1 10.6

Other 16 0.7 1.0 0.2

Tumour size (cm)

0.1–2.0 1333 56.4 57.7 54.5 0.05

2.1–5.0 905 38.3 36.8 40.6

5.1–9.9 104 4.4 5.0 3.5

Unknown 20 0.8 0.5 1.4

Grade

I and II 1305 55.2 52.6 59.3 0.002

III 787 33.3 35.4 30.1

Unknown 270 11.4 12.0 10.5

Lymphovascular invasion

Absent 1456 61.6 61.6 61.7 0.66

Present 694 29.4 28.9 30.1

Unknown 212 9.0 9.5 8.2

ER status

Positive 1521 64.4 60.5 70.3 <0.001

Negative 469 19.9 23.5 14.4

Unknown 372 15.7 16.0 15.3

Pathologic nodal status

Positive 830 35.1 33.9 37.0 0.13

Negative 1532 64.9 66.1 63.0

Number of positive nodes

0 1532 64.9 66.1 63.0 0.29

1–3 683 28.9 27.8 30.7

4 or more 147 6.2 6.2 6.3

Number of nodes removed

610 1344 56.9 54.7 60.2 0.009

>10 1018 43.1 45.3 39.8

Surgical margin status

Positive 75 3.2 3.4 2.8 0.43

Negative 2007 85.0 85.8 83.7

Unknown 280 11.9 10.8 13.5

Systemic therapy

Yes 1375 58.2 58.9 57.2 0.41

No 987 41.8 41.1 42.8

Systemic therapy

HT alone 1073 45.4 38.4 56.1 <0.001

CT alone 98 4.1 6.7 0.2

Both 204 8.6 13.8 0.9

None 987 41.8 41.1 42.8

Abbreviations: ER = estrogen receptor; HT = hormone therapy; CT = chemotherapy.
a Test statistics applied to known values only.
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All patients in this study cohort underwent axillary

nodal staging. The median number of axillary nodes re-

moved was 10 (range 1–40). The median number of

nodes removed was 10 (range 1–40) in women aged

50–69 and 9 (range 1–36) in women aged 70+ years.

Compared to younger counterparts, elderly women

had fewer axillary nodes removed (60% of women aged
70+ years had 610 nodes removed compared to 55% of

women aged 50–69, P = 0.009).

The rates of adjuvant systemic therapy use were sim-

ilar in the two age groups (59% and 57% in age 50–69

and 70+, respectively, P = 0.41). Women aged 70+ were

significantly more likely to receive hormone therapy

(56% vs. 38%, P < 0.001) and less frequently received



u
rr
en
ce

(L
R
),
a
n
d
re
g
io
n
a
l
re
cu
rr
en
ce

(R
R
)
o
u
tc
o
m
es

a
cc
o
rd
in
g
to

a
g
e
a
n
d
n
o
d
a
l
st
a
tu
s

%
L
R

(9
5
%

C
I)

%
R
R

(9
5
%

C
I)

P
N
0

1
–
3
N
+

P
4
N
+

P
N
0

1
–
3
N
+

P
4
N
+

P

<
0
.0
0
0
1

5
.0

(3
.9
–
6
.4
)

8
.3

(6
.2
–
1
1
.0
)

8
.6

(4
.7
–
1
5
.5
)

0
.0
0
2

3
.0

(2
.2
–
4
.1
)

7
.5

(5
.4
–
1
0
.3
)

1
4
.2

(8
.2
–
2
4
.0
)

<
0
.0
0
0
1

0
.0
0
0
3

5
.4

(4
.0
–
7
.3
)

7
.8

(5
.3
–
1
1
.3
)

3
.7

(1
.2
–
1
1
.2
)

0
.1
9

3
.3

(2
.3
–
4
.8
)

8
.3

(5
.5
–
1
2
.5
)

1
1
.1

(5
.4
–
2
1
.9
)

0
.0
0
0
2

<
0
.0
0
0
1

4
.3

(2
.8
–
6
.8
)

8
.9

(5
.7
–
1
3
.9
)

1
6
.0

(7
.9
–
3
0
.9
)

<
0
.0
0
0
1

2
.5

(1
.5
–
4
.4
)

6
.3

(3
.7
–
1
0
.5
)

2
0
.5

(8
.8
–
4
3
.6
)

<
0
.0
0
0
1

0
.2
0

0
.7
6

0
.0
4

0
.4
3

0
.6
6

0
.5
3

1270 P.T. Truong et al. / European Journal of Cancer 41 (2005) 1267–1277
chemotherapy (0.2% vs. 6.7%, P < 0.001), or combined

hormone therapy and chemotherapy (1% vs. 14%,

P < 0.001).

3.2. Recurrence and survival outcomes

Fig. 1 depicts LRR comparisons between the two age

groups. Ten-year KM LRR was comparable between

the two age cohorts, with risks of 10.0% for women aged

50–69 and 9.9% for women aged 70+ years, (P > 0.05).

DR was also comparable between the two age cohorts,

with risks of 22.9% for women aged 50–69 and 21.9%

for women aged 70+ years (P > 0.05), and overall sur-

vival at 10 years was 72.0% for women aged 50–69
and 51.4% for women aged 70+ (P < 0.0001).

Table 2a summarises 10-year KM LRR outcomes

according to nodal status (N0, 1–3 N+, P4 N+) in

the entire cohort and in each age-specific cohort. LRR

was further separated into local chest wall recurrence

(LR) and regional nodal recurrence (RR). In the entire

cohort and within each age subgroup, LRR and RR sig-

nificantly increased with increasing nodal involvement
(P < 0.05). Chest wall recurrence increased with increas-

ing nodal involvement in women aged 70+ (P < 0.0001)

but not in women aged 50–69 years (P = 0.19). Within

each nodal category, risks of LRR, LR and RR were

similar in the two age groups (P > 0.05). The exception

was in women with P4 N+ where chest wall recurrence

was observed to be higher in the older age group (LR

3.7% in women aged 50–69 and 16.0% in women aged
70+ years (P = 0.04).

Table 2b summarises 10-year KM DR and OS out-

comes according to nodal status in the entire cohort

and in each age-specific cohort. DR risks significantly

increased with increased nodal involvement (P < 0.05)

but the DR outcomes between the two age groups

according to nodal stage were not significantly different
Fig. 1. Locoregional recurrence according to age. T
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Table 2b

Ten-year Kaplan–Meier distant recurrence (DR) and overall survival (OS) outcomes according to age and nodal status

% DR (95% CI) % OS (95% CI)

N0 1–3 N+ P4 N+ P N0 1–3 N+ P4 N+ P

Entire Cohort 13.5 (11.7–15.5) 36.1 (32.2–40.3) 57.0 (48.6–66.8) <0.0001 71.0 (68.5–73.4) 51.6 (47.4–55.6) 40.3 (32.0–48.4) <0.0001

Age 50–69 14.2 (12.0–16.8) 36.0 (31.0–41.6) 57.8 (46.9–69.1) <0.0001 79.0 (76.1–81.6) 60.6 (55.2–65.6) 47.7 (36.4–58.2) <0.0001

Age 70+ 12.2 (9.5–15.6) 36.2 (30.2–43.0) 52.8 (39.4–67.7) <0.0001 59.0 (54.6–63.1) 40.3 (34.2–46.4) 29.4 (18.2–41.5) <0.0001

P 0.20 0.84 0.77 <0.0001 <0.0001 0.0009

Abbreviations: CI = confidence interval; N+ = positive nodes.

Table 3

Univariate analysis of locoregional recurrence according to tumour and treatment characteristics

Entire cohort

% (95% CI)

Age 50–69 y

% (95% CI)

Age 70+ y

% (95% CI)

Histologic type

Ductal cancer 10.2 (8.8–11.8) 10.5 (8.8–12.6) 9.7 (7.6–12.3)

Lobular cancer 8.2 (5.1–13.2) 6.4 (3.2–12.4) 11.4 (5.7–21.9)

P 0.22 0.15 0.94

Tumour size (cm)

0.1–2.0 7.0 (5.5–9.0) 7.8 (6.0–10.0) 5.7 (3.8–8.5)

2.1–5.0 13.7 (11.2–16.7) 13.3 (10.2–17.2) 14.3 (10.5–19.4)

>5 18.9 (12.0–29.1) 13.7 (7.0–25.6) 30.0 (16.2–51.3)

P <0.0001 0.0095 <0.0001

Grade

I/II 6.2 (4.9–7.9) 5.7 (4.1–7.9) 7.0 (4.9–10.0)

III 15.9 (13.2–19.2) 15.6 (12.3–19.6) 16.4 (11.9–22.5)

P <0.0001 <0.0001 0.0001

Lymphovascular invasion

Absent 7.6 (6.2–9.4) 8.5 (6.6–10.8) 6.3 (4.3–9.1)

Present 14.4 (11.6–17.7) 13.9 (10.5–18.4) 14.9 (10.8–20.4)

P <0.0001 0.0071 <0.0001

Estrogen receptor status

Positive 9.3 (7.7–11.2) 10.0 (7.9–12.6) 8.3 (6.1–11.3)

Negative 13.5 (10.5–17.3) 10.6 (7.5–14.8) 21.1 (14.4–30.4)

P 0.0015 0.30 < 0.0001

Pathologic nodal stage

Negative 7.3 (6.0–9.0) 7.6 (6.0–9.8) 6.8 (4.8–9.6)

Positive 15.4 (12.7–18.6) 15.1 (11.7–19.3) 15.7 (11.6–21.0)

P <0.0001 0.0001 <0.0001

Number of positive nodes

0 7.3 (6.0–9.0) 7.6 (6.0–9.8) 6.8 (4.8–9.6)

1–3 14.1 (11.3–17.5) 14.8 (11.1–19.5) 13.0 (9.1–18.4)

P4 22.3 (15.0–32.3) 16.8 (9.5–28.7) 30.8 (17.7–50.0)

P <0.0001 0.0003 <0.0001

Number of nodes removed

610 10.3 (8.6–12.3) 10.6 (8.4–13.3) 9.8 (7.3–13.0)

>10 9.5 (7.6–11.8) 9.2 (7.0–12.1) 10.0 (6.9–14.3)

P 0.56 0.44 0.99

Surgical margin status

Positive 13.7 (7.4–24.9) 11.4 (4.9–25.4) 18.7 (7.4–42.9)

Negative 10.0 (8.6–11.7) 9.9 (8.1–12.1) 10.1 (7.9–12.9)

P 0.16 0.55 0.10

Systemic therapy

Yes 11.6 (9.7–13.7) 11.5 (9.3–14.4) 11.5 (8.7–15.1)

No 7.8 (6.1–9.9) 7.9 (5.9–10.7) 7.8 (5.2–11.5)

P 0.005 0.09 0.02

Abbreviations: CI = confidence interval.
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(all P > 0.05). Ten-year OS significantly decreased with

increasing age and increasing nodal involvement (both

P < 0.0001).

3.3. Univariate analysis of locoregional recurrence

Table 3 presents 10-year KM LRR stratified by tu-

mour and treatment characteristics. Increasing tumour

size was associated with higher LRR risks in both age

groups (Fig. 2(a) and (b)). With tumours >5 cm, LRR

were 13.7% and 30.0% in women aged 50–69 and 70+,

respectively.

With respect to nodal status, the overall LRR risk

was 7.3% among node-negative patients. Higher LRR
risks of 14.1% and 22.3% were found in patients with

1–3 N+ andP4 N+, respectively (P < 0.0001). Postmas-

tectomy LRR risks increased with increased nodal bur-
Fig. 2. Locoregional recurrence stratified by tumour siz

Fig. 3. Locoregional recurrence stratified by nodal statu
den in both age cohorts, 50–69 years (Fig. 3(a)) and 70+

years (Fig. 3(b)). With 1–3N+, LRR was similar in wo-

men aged 50–69 and 70+ years (14.8% and 13.0%,

P = 1.00). In the presence of P4N+, LRR was 16.8%

in women aged 50–69 and 30.8% in women aged 70+

(P = 0.14).
In addition to tumour size and nodal involvement,

other factors as shown in Table 3, associated with in-

creased LRR approximating 15–20% were grade III his-

tology and LVI in the entire cohort and in each age-

specific cohort. Estrogen receptor-negative status and

positive surgical margins were associated with increased

LRR in women aged 70+ but not in women aged 50–69

years. The use of adjuvant systemic therapy was associ-
ated with higher LRR in both age groups. The number

of axillary nodes removed was not significantly associ-

ated with LRR.
e in: (a) women aged 50–69; (b) women aged 70+.

s in: (a) women aged 50–69; (b) women aged 70+.



Table 4

Multivariate analysis

Variable LRR

P value

HR (95% CI)

DR

P value

HR (95% CI)

OS

P value

HR (95% CI)

Age 0.62 0.56 <0.001

70+ vs. 50–69 y 2.24 (1.89–2.65)

Histologic type 0.88 0.42 0.26

Tumour size (cm) 0.26 <0.001 <0.001

2.1–5.0 vs. 0.1–2.0 1.56 (1.21–2.00) 1.40 (1.16–1.68)

>5 vs. 0.1–2.0 2.46 (1.56–3.90) 1.90 (1.28–2.82)

Grade <0.001 0.002 0.010

III vs. I/II 2.40 (1.64–3.50) 1.45 (1.14–1.84) 1.27 (1.06–1.51)

Lymphovascular invasion 0.02 0.001 0.009

Present vs. absent 1.59 (1.08–2.33) 1.49 (1.17–1.91) 1.29 (1.07–1.55)

Estrogen receptor status 0.06 0.003 0.018

Negative vs. positive 1.47 (0.99–2.18) 1.49 (1.15–1.93) 1.28 (1.04–1.58)

Pathologic nodal status 0.02 <0.001 <0.001

Positive vs. negative 1.65 (1.10–2.47) 2.44 (1.87–3.19) 1.75 (1.43–2.14)

Number of nodes removed 0.25 0.35 0.99

Surgical margin status 0.46 0.001 0.003

Positive vs. negative 2.08 (1.34–3.24) 1.78 (1.22–2.60)

Systemic therapy use 0.48 0.34 0.15

Abbreviations: LRR = locoregional recurrence; DR = distant recurrence; OS = overall survival; HR = hazard ratio; CI = confidence interval.
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3.4. Multivariate analysis

In the Cox regression analysis (Table 4), age was not

significantly associated with LRR. Independent prog-
nostic factors for LRR were grade III histology, the

presence of LVI, and positive nodal status.

Age was significantly associated with OS, but not

DR. Independent prognostic factors for DR and OS

were increasing tumour size, grade III histology, pres-

ence of LVI, negative ER status, positive nodal status,

and positive surgical margins.
4. Discussion

Postmastectomy locoregional management decisions

require careful appraisal of baseline LRR risks to distin-

guish patients at high risks who may benefit from adju-

vant therapy and those at low risks who may be spared

therapy-related toxicities. The present study demon-
strated that despite having more favourable tumour

characteristics and comparable rates of systemic therapy

use, women aged 70+ years were not at lower LRR risks

compared to younger counterparts.

To date, there are few data pertaining to LRR risks in

women aged 70 years and older who underwent

definitive surgery with mastectomy and axillary dissec-

tion without radiotherapy. Table 5 summarises contem-
porary studies of postmastectomy LRR in patients

treated without PMRT. Direct comparison with

the current data is difficult since the studies varied in

patient selection, sample size, follow-up time, and the

use of surgical and systemic therapies. Not all studies re-

ported outcomes stratified by age or nodal status. The
numbers of elderly subjects in these studies were also

not uniformly reported but were included when

available.

In the Danish and BCCA randomised studies which
excluded women aged 70+ years, patients with advanced

primary tumours or node-positive disease treated with

adjuvant systemic therapy were randomised to postmas-

tectomy radiotherapy vs. no radiotherapy. In these tri-

als, node-positive patients who did not receive

radiotherapy experienced LRR risks of 30–45% at 10–

15 years [3–5]. In the Danish 82c study of postmeno-

pausal patients aged <70 years, patients with tumour
size >5 cm experienced LRR risks of 34% without radio-

therapy [5], a magnitude similar to that demonstrated in

women aged 70+ in the current analysis.

Retrospective analyses of patients enrolled in ran-

domised trials of systemic therapy also provide informa-

tion on baseline LRR risks after mastectomy without

radiotherapy. The Eastern Cooperative Oncology

Group reported on 2016 patients entered in four ran-
domized trials of systemic therapy without radiotherapy

[12]. Of these, 247 were aged 65 years or older. The risks

of LRR at 10 years were 13% in patients with 1–3 N+

and 29% for patients with P4 N+ [12], similar to the

current study. Multivariate analysis identified increasing

tumour size, increasing numbers of positive nodes, neg-

ative ER status and decreasing number of nodes exam-

ined as significant predictors of LRR.
The MD Anderson Cancer Centre analysed 1031 pa-

tients who participated in five trials of anthracycline-

based chemotherapy. Of these, only 160 patients were

aged 60 years or older. On multivariate analysis, the

presence of four or more positive axillary nodes, tumour

size of 5 cm or larger, close or positive surgical margins



Table 5

Literature summary of postmastectomy locoregional recurrence without adjuvant radiotherapy

Number of

patients

Number of

patients aged 70+

Median follow-up

(years)

% 10-year

KM LRR

N0 1–3 N+ P4 N+

Prospective randomized trials

BCCA, 1997 [3] 154 0 12.5 N/A 33 at 15 y 41

BCG 82b, 1997 [4] 856 0 9.5 17 30 42

DBCG 82c, 1999 [5] 689 0 10.2 23 31 46

EORTC 10850, 2003 [20,21]a 222 222 10.5 NR NR NR

EORTC 10851, 2003 [22]b 168 168 11 NR NR NR

Retrospective studies of patients enrolled on systemic therapy trials

ECOG, 1999 [12] 2016 AgeP 65 (n = 247) 12.1 N/A 13 29

MDACC, 2000 [13] 1031 Age > 60 (n = 160) 9.7 4 10 21–22

IBCSG, 2003 [14] 5352 AgeP 60 (n = 1309) 14.5 Premenopausal: 11–17

for pT1-2; 30 for pT3

Premenopausal: 16–20

for pT1-2; 25 for pT3

Premenopausal: 28–41

for pT1-2; 33–35 for pT3

Postmenopausal: 10–13

for pT1-2; 14 for pT3

Postmenopausal: 13–19

for pT1-2; 16 for pT3

Postmenopausal: 26–34

for pT1-2; 35–48 for pT3

Retrospective population-based studies

Taiwan, 2002 [24] 110 NR 4.5 N/A 10–21 (4-yr) N/A

Ochsner Clinic, 2002 [25] 128 NR 4.1 N/A N/A 11

Present Series, BCCA, 2004 2362 Age > 70 (n = 939) 8.3 7 14 22

Abbreviations: N/A = not applicable; NR = not reported; BCCA = British Columbia Cancer Agency; DBCG = Danish Breast Cancer Cooperative Group; EORTC = European Organization for

Research and Treatment of Cancer; ECOG = Eastern Cooperative Study Group; MDACC =M.D. Anderson Cancer Center; IBCSG = International Breast Cancer Study Group.
a Overall LRR 15%.
b Overall LRR 11%.
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or gross multicentric disease was found to be indepen-

dent predictors of LRR [13].

A study from the International Breast Cancer Study

Group included 5352 women in seven adjuvant systemic

therapy trials, 1309 of whom were aged 60 years or older

treated with mastectomy without radiotherapy [14].
Among postmenopausal women, the risk of LRR at

10 years was 10–14% in patients with node-negative dis-

ease, 13–19% in patients with 1–3 N+ and 26–48% in pa-

tients with P4 N+.

In contrast to these studies and the current analysis in

which all subjects underwent definitive surgery with

mastectomy and axillary nodal staging, other studies

have evaluated the question of whether hormone ther-
apy alone without definitive surgery is adequate therapy

in elderly women. Two trials compared tamoxifen alone

to surgery alone [15–17]. The trial from St. George�s
Hospital, which randomised 200 patients to surgery with

wide excision or mastectomy without radiotherapy vs.

tamoxifen alone without surgery, reported local relapse

or progression in 44% and 56%, respectively, at a med-

ian follow up of 6 years [15]. Since the surgery arm of
this study was not standardised and patients treated

with breast conserving surgery did not receive radiother-

apy, the ability to interpret these results and their appli-

cability to current clinical practice is limited. Similarly, a

trial from Nottingham demonstrated extreme local pro-

gression rates with tamoxifen alone (81%) compared to

wedge resection without radiotherapy (38%) at 12-year

follow up [16,17].
Two trials compared tamoxifen alone to surgery

plus tamoxifen among elderly patients aged 70 years

and older [18,19]. A trial from the United Kingdom

demonstrated higher rates of cancer progression, breast

cancer mortality, and overall mortality with tamoxifen

alone [18]. A trial from the Italian Cooperative Group

corroborated the findings of inferior local control with

tamoxifen alone but no difference in survival compared
to surgery and tamoxifen was observed [19].

The European Organization for Research and Treat-

ment of Cancer (EORTC) recently published two trials

specifically designed for elderly patients. The first trial

(EORTC 10850) compared modified radical mastectomy

with wide excision and tamoxifen [20–22]. Among 222

patients at a median follow up of 10.5 years, local sur-

gery and tamoxifen resulted in a local recurrence rate
of 27% compared to 15% with mastectomy [20]. Com-

pared to mastectomy, the breast conservation approach

was associated with fewer arm problems and a trend for

improved body image [21]. The second trial (EORTC

10851) with 164 patients randomised mastectomy vs.

tamoxifen alone [22]. In the absence of definitive sur-

gery, tamoxifen alone resulted in a risk of local progres-

sion or relapse of 62% compared to 11% when
mastectomy was used [22]. These findings thus clearly

demonstrated that hormone therapy alone without sur-
gery was inadequate therapy for elderly women with

resectable breast cancer.

The breast cancer burden in the older population

must be considered in the context of longer life expec-

tancy among women in industrialised countries [11,23]

and the individual�s physiologic reserve and functional
capacity rather than chronologic age alone [11,23]. Most

studies of outcomes after mastectomy for breast cancer

lacked data on the patients� comorbid diseases and func-

tional status, which may exert considerable impact on

adjuvant treatment selection and outcomes, particularly

among elderly subjects. The current study is similarly

limited by the lack of prospectively collected data on

comorbidity and performance status. Due to its retro-
spective nature, the present study is subject to biases

in patient and treatment selection. However, since the

available data on postmastectomy LRR outcomes have

largely been derived from younger subjects enrolled in

prospective trials and from retrospective population-

based studies limited by small numbers of patients and

short follow-up times [24,25], the present analysis offers

long-term follow-up information on a large patient co-
hort, and may be representative of older patients

encountered in clinical practice.

Variations in surgical techniques among older pa-

tients have the potential to impact LRR risks.

Although there is consensus that level I and II nodes,

located lateral to and deep to the pectoralis minor

muscle, should be removed for accurate staging and

to reduce axillary recurrence, there is less agreement
on the number of nodes that must be removed [26].

In the present study, older patients had fewer nodes re-

moved compared to younger patients, a finding corrob-

orated by other series [27]. However, the number of

nodes removed did not emerge as a significant factor

for LRR, DR, or OS in the univariate or multivariate

analyses.

In addition to surgical factors, systemic therapy fac-
tors have the potential to impact recurrence and survival

outcomes. While the rates of systemic therapy use were

similar in the two age groups, elderly women were less

likely to receive chemotherapy. Variations in systemic

therapy use and different regimens could thus bias our

findings even though this did not emerge as significant

in the multivariate analysis.

With respect to pathological characteristics other
than tumour and nodal stage, LRR risks approximately

doubled in the presence of high grade histology or lym-

phovascular invasion in both age groups. In women

aged 70+ years, LRR also approximately doubled with

larger tumour size, ER-negative status, and positive

margins. Age was not a significant independent predic-

tor for LRR or DR. These findings thus challenge

the perception that elderly breast cancer patients have
lower risks of cancer recurrence compared to younger

women.
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While the thresholds of LRR risks at which clinicians

should recommend adjuvant locoregional therapy are

not well defined, we suggest that patients with 10-year

LRR estimates <10% constitutes a low-risk subgroup

who may be spared PMRT and that patients with

LRR risks >30% constitutes a high-risk subgroup justi-
fying PMRT recommendations. A LRR riskof 15–20%

may arguably be a reasonable threshold at which PMRT

should be consideredwith careful balancing of benefits,

risks andthe patient�s goals and preferences.

In the present study, 65% of patients had node-nega-

tive breast cancer with an overall LRR risk of less than

10%. However, the question of whether there are subsets

of patients with node-negative disease who may have
higher risks of LRR is currently unclear. In a recent

study by our group using recursive partitioning analysis

to evaluate this question, the concomitant presence of

high grade histology and LVI was identified as a combi-

nation associated with LRR risks approximating 20%

[28]. These findings require confirmation by other insti-

tutional series and by prospective research.

In the current study�s examination of 10-year KM
LRR risks, women aged 70+ with tumours >5 cm or

P4 positive nodes were found to have LRR approxi-

mating 30%. This risk magnitude warrants consider-

ation of adjuvant radiotherapy [6,7,29]. Among

high-risk patients, establishing locoregional control is

a priority since LRR may increase the risk of distant dis-

semination and compromise survival [30,31]. In addi-

tion, LRR can be physically and psychologically
devastating with profound adverse effects on quality of

life [32,33]. With modern techniques, adjuvant radio-

therapy is a well tolerated procedure associated with

few severe acute or late sequelae [6,7,29], including in

elderly patients [34,35].

In conclusion, despite having more favourable tu-

mour characteristics and similar rates of systemic ther-

apy use, elderly women experienced locoregional
recurrence risks similar or higher in magnitude com-

pared to younger women, particularly with tumours

>5 cm or with P4 positive nodes. In the presence of

these high-risk features, breast cancer management

should include consideration and discussion of the ben-

efits and risks of postmastectomy radiotherapy. Ulti-

mately, however, adjuvant therapy decisions must be

based not only on locoregional control and survival end-
points but also on the patient�s unique circumstances,

goals, and expectations. For the elderly patient, func-

tional capacity and quality of life may exert additional

impact on decision-making [11,23]. These currently un-

der-explored issues warrant future research.
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