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Abstract The aims of this study were to evaluate the
impact of cosmetic and functional outcomes after breastconserving surgery (BCS) and radiation on quality of life
(QOL). In this exploratory analysis; baseline, 5 and
10 years data of patient’s assessment of breast cosmesis,
arm swelling/pain, limitation of movement, loss of feeling
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in fingers and breast sensitivity/tenderness were dichotomized and their impact on QOL (QLQ-C30) were assessed.
Multivariable modelling was also performed to assess
associations with QOL. The St. George and Wollongong
randomized trial randomized 688 patients into the boost
and no boost arms. 609, 580, and 428 patients had baseline,
5 and 10 years cosmetic data available, respectively.
Similar numbers had the various functional assessments in
the corresponding period. By univariate analysis, cosmesis
and a number of functional outcomes were highly associated with QOL. Adjusted multivariate modelling showed
that cosmesis remained associated with QOL at 5 and
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10 years. Breast sensitivity, arm pain, breast separation,
age and any distant cancer event were also associated with
QOL on multivariate modelling at 10 years. This study
highlights the importance of maintaining favorable cosmetic and functional outcomes following BCS. In addition,
the clinically and statistically significant relationship
between functional outcomes and QOL shows the importance for clinicians and allied health professionals in
identifying, discussing, managing, and limiting these
effects in women with breast cancer in order to maintain
QOL.
Keywords Breast cancer  Cosmesis 
Functional outcome  Quality of life

Introduction
The cosmetic and functional outcome after breast-conserving surgery (BCS) is an important consideration in
selecting the optimal surgical procedure for a particular
patient. BCS, followed by the radiation therapy, is generally thought to be the least disfiguring surgical option but
the outcomes vary widely and up to 30 % of cases may
result in significant breast deformity [1] following the
combined treatment. Although a large body of work has
been published regarding the differences in quality of life
(QOL) between mastectomy and BCS [2–7], relatively
little is known regarding the effect of cosmetic outcomes
for breast conservation and radiation treatment on postoperative QOL with long-term follow-up.
In addition, a recent review has found that although
functional impairment was amongst the most common
adverse effects in patients receiving BCS and radiation
therapy, most studies focused on the relationship between
lymphoedema and QOL rather than other issues such as
limitation of movement and arm pain [8]. Such information
is necessary for both the patients and the clinicians to make
an informed decision regarding the appropriate surgical
procedure and pre- and post-treatment counselling [9].
The St. George and Wollongong trial (SGW) is a multicentre, prospective randomized study designed to test if
local control was improved by adding a boost to tangential
whole breast radiotherapy without compromising cosmesis
[10, 11]. The primary outcome of the study was local
recurrence but the study also collected extensive cosmetic,
functional, and quality of life data from participants longitudinally and was an ideal platform for exploring the
relationship between these factors. The aim of this
exploratory analysis is to assess the hypothesis that patient
scored cosmetic and local functional outcomes were associated with their quality of life.
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Patients and methods
Study population
The SGW trial has been previously described [12]. Ethics
approval was obtained for the study and the trial was
registered with www.clinicaltrials.gov (NCT00138814). In
brief, from September 1996 the trial recruited patients
[18 years of age with histologically proven Tis-2, N 0-1,
M0 carcinoma of the breast. After informed consent,
patients were randomized between the control arm of
50 Gy in 25 fractions to the whole breast and the boost arm
of 45 Gy in 25 fractions to the whole breast followed by a
16 Gy in eight fraction electron boost. Patient questionnaires regarding cosmetic, functionality, and QOL were
collected at baseline (post surgery, prior to radiotherapy),
completion of radiotherapy, 6 weeks post-radiotherapy and
then yearly until 10 years. Patients who attended follow up
clinic were given the questionnaires to complete while
those who were unable to attend had it posted to them. For
the purpose of this cross-sectional study; baseline, 5 and
10 years data were analyzed. The longitudinal analysis of
quality of life and functional outcomes over time will be
reported separately.
Dependent variables
The QOL of the women was assessed using the EORTC
QLQ C-30 (version 2.0). The score for global quality of life
was linearly transformed to a score from 0 (worst) to 100
(best) according to EORTC scoring procedures with
resulting scores being roughly symmetrical [13].
Independent variables
Functional assessments were performed by asking the
patient to score the degree of arm swelling, arm pain,
limitation of arm movement, loss of feeling in fingers.
These were dichotomized into ‘‘none/a little’’ or ‘‘moderate/severe’’. Patient assessment of breast sensitivity was
dichotomised as ‘‘excellent/good/normal’’ or ‘‘fair/poor’’.
Patient assessment of breast tenderness was dichotomised
as ‘‘none/minimal/moderate’’ or ‘‘marked/severe’’.
For the cosmetic assessment, the patient was asked to
compare the treated with the untreated breast and score the
overall result. Results were dichotomised into ‘‘normal/
excellent/good’’ versus ‘‘fair/poor’’. Tumour recurrences
were classified as loco-regional if the recurrence was in the
ipsilateral breast or in the axillary, internal mammary, and
supraclavicular lymph nodes. Distant recurrences included
all cancer events that were not loco-regional (contralateral
breast cancer, distant breast cancer metastases, or new
primary cancers).
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Randomised to BOOST study
n=688

BASELINE

5 YEARS FOLLOWUP
Patients who died prior to 5 years
n= 37
Patients available for 5 years folowup
n= 651

Patients completing global QOL
n= 630 (91.6%)
Also completing cosmesis assessment

n= 609

(88.5%)

Patients completing global QOL
n= 604 (92.8%)
Also completing cosmesis assessment
n= 580 (89.1%)

10 YEARS FOLLOWUP
Patients who died prior to 10 years
n= 84
Patients with less than 10 years
followup
n= 93
Patients available for 10 years followup
n=511
Patients completing global QOL
n= 451 (88.3%)
Also completing cosmesis assessment
n= 428 (83.8%)

Fig. 1 Patients completing the global QOL and cosmetic assessments at baseline, 5 and 10 years

Statistics
The association of patients’ functional and cosmetic assessments with global quality of life scores was analysed using t test
or linear regression. For this study, cross-sectional analyses at
timepoints of baseline and long-term outcomes at 5 and
10 years were considered. Other variables collected at baseline
considered a priori as potentially associated with quality of life
were treatment by boost, age (continuous), chemotherapy
planned, hormonal treatment planned, tumour size (cutpoint
20 mm), breast separation (distance from medial to lateral limit
of breast and chest wall encompassed in the tangential radiotherapy fields, cutpoint 25 cm), loco-regional, and distant
cancer recurrences. Multivariable models were considered and
assessed using backwards stepwise estimation commencing
with variables where the p value was\0.25.
Due to the nature of clinical trials, incomplete response
from some patients inevitably occurs. However, in order to
account for missing data which may bias our results, three
additional analyses were undertaken: (1) comparison of the
baseline characteristics of the respondents versus nonrespondents at 5 and 10 years with the p value set at 0.0008
due to the multiplicity of testing using the Bonferroni [14]
method (2) sensitivity analysis under two ‘‘worse case’’
(WC) scenarios. WC1 where all non-responders imputed as
‘‘fair/poor’’ cosmesis with a QOL score equal to the mean
of the ‘‘excellent/good’’ respondents and WC2 where all
non-responders imputed as ‘‘excellent/good’’ cosmesis
with a QOL score equal to the mean of ‘‘fair/poor’’
responders (3) Assessment of association between cancer
recurrence and patient non completion of questionnaires.
Data were analysed using STATA SE v11.

Results
A total of 688 patients were enrolled in the SGW study.
Patients completing the QOL assessment at baseline, 5 and

10 years were 630, 604, and 451, respectively. With
respect to patients with sufficient follow-up and remaining
alive this represents 91.6, 92.8, and 88.3 %, respectively.
Patients completing both QOL assessment and cosmesis
assessment as above were 609 (88.5 %), 580 (89.1 %), and
428 (83.8 %), respectively (Fig. 1).
Patient baseline and treatment characteristics are shown
in Table 1. Characteristics were similar in the populations
at baseline, 5 and 10 years and after accounting for the
multiplicity of testing, the comparison of the responders
versus the non-responders with regard to the baseline
characteristics revealed no difference both at 5 and
10 years suggesting there were no biases due to differential
losses to follow up (data not shown).
Baseline
At baseline the mean global QOL was 71.2 and 89 %
reported excellent/good/normal cosmesis. Patients who
reported ‘‘excellent/good/normal’’ breast cosmetic scores
had a higher QOL compared to those who reported a ‘‘fair/
poor’’ cosmesis (72.4 vs 61.4, p \ 0.001). Patients who
reported ‘‘fair/poor’’ breast sensitivity or ‘‘marked/severe’’
breast tenderness also had worse QOL by 10.2 and 13.4,
respectively, (both p values \0.001) compared to those
with ‘‘excellent/good/normal’’ or ‘‘none/minimal/moderate’’ Patients who reported ‘‘none/a little’’ arm swelling,
arm pain, and limitation of movement also had significantly better QOL compared to those who reported
‘‘moderate/severe’’ in the above symptoms (Table 2).
Multivariable modelling at baseline showed that breast
sensitivity, arm pain, and limitation of movement were
associated with QOL with linear coefficient estimates of
6.3, 9.0, and 9.9, respectively (all p values \0.001). These
estimates reflect the mean decrease in QOL for patients with
poorer symptoms compared with those with better symptoms following adjustment for other variables in the model.
Breast separation C25 cm and whether chemotherapy
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Table 1 Patient baseline characteristics and treatment
Patient baseline and
treatment
Age at
randomization
mean (range)

Baseline
(n = 609)
n (%)
59 (24–85)

5 years
(n = 580)
n (%)
58 (24–85)

Table 1 continued
10 years
(n = 428)
n (%)
58 (24–81)

Menopausal status

Patient baseline and
treatment

Baseline
(n = 609)
n (%)

5 years
(n = 580)
n (%)

10 years
(n = 428)
n (%)

Max tumour
diameter (mm)
mean (range)

18.0 (1–85)

17.4 (1–85)

17.0 (1–85)

22.5 (15–32)

22.6 (14–35)

22.6 (14–35)

Pre

123 (20)

119 (20)

89 (21)

Breast separation
(cm) mean (range)

Post

450 (74)

428 (74)

309 (72)

Axillary irradiation

Peri

36 (6)

33 (6)

30 (7)

Bracup size
A

46 (8)

41 (7)

33 (8)

B

213 (35)

194 (33)

143 (33)

C

185 (30)

185 (32)

142 (33)

[C
Not known

160 (26)
5 (1)

157 (27)
3 (1)

UIQ

104 (17)

98 (17)

72 (17)

UOQ

274 (45)

272 (47)

201 (47)

LIQ

33 (6)

31 (5)

69 (11)

70 (12)

48 (11)

Central

42 (7)

39 (7)

28 (7)

Midline sup

61 (10)

55 (9)

44 (10)

Midline inf

23 (4)

14 (2)

13 (3)

Not known

3 (\1)

1 (\1)

225 (37)

209 (36)

156 (36)

Caucasian/tan

347 (57)

341 (59)

252 (59)

Indian/negroid

14 (2)

11 (2)

Asian/chinese
Not known

22 (4)
1 (\1)

18 (3)
1 (\1)

1

438 (72)

418 (72)

299 (70)

2

157 (26)

150 (26)

118 (27)

14 (2)

12 (2)

11 (3)

5 (1)
15 (4)
0

Number of excisions

Scar length (cm)
mean (range)

420 (98)

6 (1)

5 (1)

3 (1)

29 (5)

17 (4)

572 (94)

547 (94)

409 (96)

5 (1)

4 (1)

None

485 (80)

466 (80)

346 (81)

ACa

60 (10)

58 (10)

35 (8)

CMF/LMFb

64 (10)

56 (10)

47 (11)

Yes

238 (39)

233 (40)

165 (39)

None

370 (61)

346 (60)

262 (61)

1 (\1)

1 (\1)

1 (\1)

Not known

2 (\1)

Chemotherapy
planned

Hormonal therapy
planned

Not known
Allocation

Celtic

3 or more

5 (1)

568 (98)

No

0

Skin type (*)

7 (1)

596 (98)

Supraclavicular irradiation
Yes
32 (5)

22 (5)

LOQ

7 (1)

No
Not known

108 (25)
2 (1)

Primary site

Yes

7.0 (2–21.5)

7.0 (2–21.5)

7.0 (2–21.5)

529 (87)

505 (87)

367 (86)

Breast ? nipple

40 (7)

35 (6)

29 (7)

Areolar margin

38 (6)

38 (7)

30 (7)

Boost

304 (50)

287 (49)

211 (49)

No Boost

305 (50)

293 (51)

217 (51)

Tangent dose gray
mean (SD)

47.5 (2.6)

47.5 (2.5)

47.5 (2.5)

Tangent max gray
mean (SD)

52.3 (3.1)

52.3 (3.1)

52.3 (2.8)

Breast max gray
mean (SD)

59.8 (5.6)

59.8 (5.6)

60.0 (5.4)

a

Doxorubicin/cyclophosphamide

b

Cyclophosphamide, methotrexate and fluorouracil/Leukeran, methotrexate and fluorouracil

Scar site
Breast

Not known

2 (\1)

2 (\1)

2 (\1)

Scar orientation
Radial

114 (19)

116 (20)

89 (21)

Circumareolar

494 (81)

463 (80)

339 (79)

1 (\1)

1 (\1)

Unknown

0

Number of nodes sampled
0

69 (11)

66 (11)

43 (10)

1–4

104 (17)

106 (18)

63 (15)

[4

436 (72)

408 (71)

322 (75)
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planned was also associated with worse QOL (Table 3).
Breast cosmesis was not significant with a p value of
0.0675.
Five years
At 5 years follow up the mean global QOL was 76.0 and
92 % reported excellent/good/normal cosmesis. Patients
who reported ‘‘excellent/good/normal’’ breast cosmetic
outcomes had a greater difference in overall QOL scores,
compared to those with ‘‘Fair/Poor’’ outcomes (77.4 vs 59.8,
p \ 0.001) (Table 2). In addition, the impact of functional
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Table 2 Univariate quality of life scores
n (%)

QOL mean (SD)

n (%)

QOL mean (SD)

QOL difference
(95 %CI)

p value

Baseline
Excellent good or normal

Fair or poor

Cosmesis overall result

542 (89)

72.4 (20)

67 (11)

61.4 (20)

11.0 (6–16)

\0.001

Breast sensitivity

457 (75)

73.6 (19)

150 (25)

63.4 (20)

10.2 (7–14)

\0.001

13.4 (8–18)

\0.001

None minimal or moderate

Marked or severe

Breast tenderness

554 (90)

65 (10)

Arm swelling

None or little
549 (90)
72.5 (19)

Moderate or severe
60 (10)
57.9 (19)

14.6 (9–20)

\0.001

Arm Pain

491 (80)

121 (20)

58.7 (20)

15.6 (12–19)

\0.001
\0.001

72.7 (19)

74.3 (19)

59.2 (20)

Limitation of movement

536 (87)

73.2 (19)

77 (13)

56.0 (19)

17.3 (13–22)

Loss of feeling in fingers

600 (98)

71.1 (20)

10 (2)

63.3 (27)

7.8 (-5–20)

0.22

5 Years
Excellent good or normal

Fair or poor

Cosmesis overall result

533 (92)

77.4 (19)

47 (8)

59.8 (20)

17.7 (12–23)

\0.001

Breast sensitivity

447 (77)

78.6 (18)

131 (23)

67.3 (20)

11.3 (8–15)

\0.001

13.3 (8–19)

\0.001

None minimal or moderate

Marked or severe

Breast tenderness

531 (92)

48 (8)

Arm swelling

541 (93)

76.5 (19)

42 (7)

67.5 (20)

9.0 (3–15)

Arm pain

542 (92)

77.1 (19)

45 (8)

60.4 (19)

16.7 (11–22)

\0.001
\0.001

77.1 (18)

None or little

63.8 (23)

Moderate or severe
0.004

Limitation of movement

561 (96)

76.5 (19)

21 (4)

54.8 (19)

21.7 (13–30)

Loss of feeling in fingers

570 (98)
No

76.3 (19)

14 (2)
Yes

59.5 (30)

16.8 (7–27)
–

Locoregional recurrence

585 (97)

75.9 (19)

19 (3)

74.6 (18)

1.4 (–7–10)

0.76

Distant recurrence

558 (92)

76.3 (19)

46 (8)

71.4 (19)

4.9 (–1–11)

0.098

0.001
–

10 Years
Excellent good or normal

Fair or poor

Cosmesis overall result

391 (91)

74.8 (20)

37 (9)

62.4 (21)

12.4 (6–19)

\0.001

Breast sensitivity

329 (77)

76.2 (20)

97 (23)

66.9 (21)

9.2 (5–14)

\0.001

14.0 (6–22)

0.001

12.5 (4–21)

0.005

None minimal or moderate
Breast tenderness

400 (94)

74.7 (20)

None or little
Arm swelling

412 (95)

Marked or severe
25 (6)

60.7 (20)

Moderate or severe
73.9 (21)

24 (5)

61.5 (24)

Arm Pain

400 (92)

74.5 (20)

36 (8)

60.2 (23)

14.3 (7–21)

\0.001

Limitation of movement

410 (94)

74.1 (21)

24 (6)

57.6 (18)

16.5 (8–25)

\0.001

422 (97)

73.7 (21)

13 (3)

59.0 (15)

14.7 (3–26)

0.013

67.3 (23)
63.9 (23)

6.2 (–2–15)
10.4 (4–16)

0.15
0.001

Loss of feeling in fingers

No
Locoregional recurrence
Distant recurrence

426 (94)
399 (88)

Yes
73.5 (21)
74.4 (21)

outcomes on QOL was maintained at 5 years. Patients with
‘‘fair/poor’’ breast sensitivity had a lower QOL score (78.6 vs
67.3, p \ 0.001). Patients with ‘‘moderate/severe’’ arm
swelling, arm pain and limitation of movement and loss of
feeling in fingers had significantly worse QOL than those
reporting ‘‘none/little’’ symptoms. Lower QOL scores were
also seen in the group with ‘‘marked/severe’’ breast tenderness (77.1 vs 63.8, p \ 0.001). The presence of neither loco-

25 (6)
52 (12)

regional or distant recurrent disease had a statistically significant impact on QOL.
Multivariable modelling at 5 years show that ‘‘fair/poor’’
cosmesis and breast sensitivity, arm pain, breast separation
C25 cm were associated with worse QOL with linear coefficient
estimates of 9.6, 7.5, 13.1, and 5.6, respectively (p values 0.001,
\0.001, \0.001, 0.002). In addition, age was also statistically
significant (coefficient = -0.22, p = 0.002) (Table 3).
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Table 3 Quality of life: multivariable models
n

Effect
estimate

95 % CI

p value

Baseline
Breast sensitivity: normal/excellent/good vs fair/poor

445 vs 141

6.3

3–10

0.001

Arm pain: none/little vs moderate/severe

470 vs 116

9.0

5–13

\0.001

Limitation of movement: none/little vs moderate/severe

511 vs 75

9.9

5–15

\0.001

Breast separation (cm) \25 vs C25

452 vs 134

6.3

3–10

\0.001

Chemotherapy planned No vs Yes

466 vs 120

4.2

0.6–8

0.024

5 Years
Cosmesis: excellent/good/normal vs fair/poor

520 vs 45

9.6

4–15

0.001

435 vs 130

7.5

4–11

\0.001

Arm pain: none/little vs moderate/severe

521 vs 44

13.1

7–19

\0.001

Breast separation (cm) \25 vs C25

431 vs 134

5.6

2–9

0.002

-0.08–0.35

0.002

Breast sensitivity: normal/excellent/good vs fair/poor

Age (years)

-0.22

10 Years
Cosmesis: excellent/good/normal vs fair/poor

381 vs 34

7.3

0.2–14

0.043

Breast sensitivity: normal/excellent/good vs fair/poor

322 vs 93

6.7

2–11

0.005

Arm pain: none/little vs moderate/severe

380 vs 35

12.5

6–19

\0.001

Breast separation (cm) \25 vs C25

316 vs 99

7.2

3–12

0.001

Distant cancer no vs yes

369 vs 46

Age (years)

Ten years
At 10 years follow up the mean global QOL was 73.7 and
91 % reported excellent/good/normal breast cosmesis.
Among women undergoing breast conservation, 6 %
reported marked or severe breast tenderness at 10 years
and 9 % reported fair or poor cosmesis. Similarly, in this
population,[70 % of whom had four or more lymph nodes
sampled, 3, 5, 6, and 8 %, respectively, reported moderate
or severe loss of feeling in fingers, arm swelling, limitation
of arm movement, and arm pain at 10 years.
The effect of cosmetic outcomes on QOL remained
clinically and statistically significant; with a difference of
12.4 between patients with an ‘‘normal/excellent/good’’
cosmetic versus ‘‘fair/poor’’ outcomes (74.8 vs 62.4,
p \ 0.001). At 10 years, results were similar to 5 years
with arm sensitivity, tenderness, swelling, pain, limitation
of movement, and loss of feeling in fingers all significant
on univariate analysis (Table 2). Distant recurrent disease
was also significant though the impact on QOL is smaller
than cosmesis with a difference of 10.4(74.4 vs 63.9,
p = 0.001). Multivariable modelling showed that arm
pain had the greatest impact on QOL with an effect
difference of 12.5 (95 % CI 6–19). Breast cosmesis,
breast sensitivity, breast separation C25 cm continued to
remain significant at 10 years. Age and distant cancer
recurrence were also associated with lower QOL
(Table 3).
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8.6
-0.36

3–14
-0.18–0.53

0.004
\0.001

To account for missing data which may bias the results of
this study, additional analyses were undertaken. We modelled two ‘‘worse case’’ scenarios. In WC1, all nonresponders were imputed as ‘‘fair/poor’’ cosmesis with a
QOL equal to the mean of the ‘‘excellent/good’’ responders
and in WC2 the reverse was performed. Univariate analysis
at baseline, 5 and 10 years show that breast cosmesis continue to show a significant impact on QOL (see supplementary material, Table 4).
Further it was considered that patient response may be
associated with cancer recurrences. This was not the case
as patients who had cancer recurrence were not more likely
to not complete their QOL questionnaires (see supplementary material, Table 5).

Discussion
Although several studies have reported favourable cosmetic
outcomes in up to 80 % of patients following BCS, a significant proportion will suffer poor sequelae [15]. In our
study, approximately 90 % of patients rated their cosmetic
outcome as good or excellent and, depending upon the
breast/arm symptom outcome selected, moderate or severe
symptoms were present in 2–25 % of patients from baseline
to 10 years. These adverse symptom rates are lower than the
recently published START trials results in very similar
patient populations [16].

Breast Cancer Res Treat (2013) 139:115–123

At the time the SGW trial was initiated the breast
module of the EORTC QOL instrument was not available,
however, items in the SGW questionnaire are similar. Our
instrument has been a useful discriminator for patient
outcomes that are associated with significant changes in
overall QOL.
At 10 years, we identified a 12.4 difference in QOL
between those patients with ‘‘excellent/good/normal’’ cosmetic outcome versus those with ‘‘fair/poor’’. For functional outcomes, the difference between having a favorable
versus an unfavorable outcome in breast sensitivity, breast
tenderness, arm swelling, arm pain, limitation of movement, and loss of sensation in fingers was associated with a
9.2, 14.0, 12.5, 14.3, 16.5, and 14.7 difference, respectively, in the QOL. Although the interpretation of QOL
results remains essentially qualitative and the values and
opinions of individual patients will differ, some studies are
finding that for overall QOL and some specific QOL
dimensions, changes of between 5 and 10 % (i.e., between
5 and 10 points on the 1–100 scales of the QLQ-C30) are
noticed by patients and can be regarded as clinically significant changes [17, 18]. It is intriguing to note that the
cosmetic and the majority of functional outcomes had a
larger impact on QOL than either loco-regional or distant
recurrent disease though the number of patients with locoregional recurrences were quite small. There are several
possibilities other than the large effect of cosmetic and
functional outcomes on QOL. The analyses are at 5 and
10 years when the recurrence events could have occurred
some considerable time previously and have faded as
impact events at the time of QOL assessment, particularly
if those events were new early cancers also treated with
curative intent and in remission. It is possible that patients
with recent or older new cancer events who complete QOL
assessments may have a more optimistic adjustment to
such events than those who do not complete QOL assessments. A poor cosmetic or functional outcome is a longterm persistent conditioner of QOL, and this may also help
explain their degree of impact as large or larger than distant
cancer events which may be episodic and even isolated
events without durable impact.
A number of other studies have supported our hypothesis that cosmetic, as well as local functional, outcomes
have important QOL effects. A recent study found that
women with pronounced breast asymmetry were much
more likely to have negative psychosocial and QOL outcomes [9]. Heil et al. [19] concluded that aesthetics, as
assessed using the breast treatment outcomes scale, are
valuable indicators of QOL in general as they retain their
impact over the 12 months of follow up in their study.
Nesvold et al. [20] have found that not only lymphodema
but pain and restricted mobility in the arm/shoulder were
significantly associated with poor QOL. In addition, other
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studies have demonstrated that although cosmetic status
predicted QOL related to physical health, functional outcomes such as breast-specific pain and arm edema were
stronger predictors of QOL and other psychological measures [15, 19, 21, 22].
Since January 2005 at St. George Hospital the rate of
axillary dissection in our breast conserved patients has
been only 25 % instead of 71 % of patients with four or
more nodes dissected in this trial. In current treatment
populations, arm symptoms are likely to be less frequent,
and breast tenderness more important [23]. In either case,
we have demonstrated that the impact of these on QOL is
enduring for at least a decade. Given the consistent durability of this impact, there is little reason to assume that it
will suddenly diminish after this time. Breast separation is
a reflection of breast size and our results suggest larger
breasted women have a higher chance of decreased QOL.
Larger breast separation is associated with worse cosmetic
outcomes [24–26] and IMRT can be used to reduce dose
heterogeneity and to potentially improve cosmesis. A
randomized trial in the patients with inhomogeneous plans
was randomized to a simple method of forward-planned
IMRT or standard radiotherapy (RT). At an early follow up
of 2 years, no significant difference was found in the
development of any photographically assessed breast
shrinkage between the two arms although the standard arm
was more likely to develop telangiectasia than those in the
IMRT group. However, the authors pointed out that the
cosmetic differences at this early stage could be potentially
masked by the effects of surgery [27]. Our trial intrinsically
has greater heterogeneity in dose between the treatment
arms but this did not persist as an independent variable in
the dependent variables in his study. This suggests that
there may be other factors other than dose heterogeneity of
relevance to determining QOL and breast symptoms in
larger compared to smaller breasted women.
The important strengths of our study are the long-term
follow-up in a large study population with reliable uniform
data collection in the setting of a randomized controlled
trial. We have demonstrated the significant and persistent
impact of cosmetic and local functional outcomes for
breast conservation on QOL over a decade.
Our study does have a number of limitations. It is possible that patients’ cosmetic results are influenced by QOL
and not the other way round. Despite the longitudinal
nature of this study, it still does not establish a causal
relationship and we cannot differentiate between cause and
effect. However, the interpretation that cosmesis, breast
sensitivity, arm pain, and limitation of movement contribute to lower QOL is much more plausible than the
reverse suggestion that lower QOL contributes to poorer
cosmesis and functional outcomes. Clinician, expert panel,
and computer assessments of cosmesis were also
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performed but there were discrepancies between each
assessment method [12] and a more detailed analysis of the
impact of different assessment methods on QOL will be
presented separately. In addition, analysis on the predictors
of cosmetic and functional outcome in this study is currently being undertaken and will be reported separately.
It is also possible that patients with poorer QOLresponded negatively across all self reported measures
including cosmesis. A study by Deshields et al. [28] have
found that distress and QOL at the time if diagnosis predicted patients’ and physicians’ rating of cosmesis at the
end of treatment. However, due to lack of psychological
data at the end of treatment, they were not able to establish
the stability of psychological status from time of diagnosis
to end of treatment or to determine the relationship of posttreatment psychological status with ratings of cosmesis.
Shared decision making is now advocated as the preferred model of treatment planning [29–31].
It is particularly critical when there is more than one
treatment option with different possible outcomes as is the
case in breast cancer treatments [29]. The first step in shared
decision making is that the two parties, patient and physician,
share information. The patient provides information regarding
his or her beliefs, preferences, values and future goals, and the
physician provides information about the treatment options in
terms of the expected outcomes, including disease control,
potential side-effects, and impact on quality of life. [30] In this
study, we have shown the association between patient selfassessed cosmetic and functional outcomes and QOL. We
have shown that poor cosmetic and functional outcomes were
associated with lower QOL and that this association largely
persisted even 10 years after treatment. This knowledge is
essential in facilitating the shared decision making model of
treatment planning by allowing the patient to be fully
informed of the long term sequelae of treatment. Another
potential implication is that patients with a poor cosmetic
result could be targeted for psychological assessment and
early intervention.

Conclusion
Although the majority of women experience favourable
cosmetic and functional outcomes following BCS, a significant proportion are negatively affected. This exploratory analysis highlights the importance of maintaining a
favourable cosmetic outcome on the QOL even many years
beyond treatment.
In addition, the significant relationship between functional outcomes and QOL shows the importance for clinicians and allied health professionals in identifying,
discussing, managing, and limiting these effects in women
with breast cancer in order to maintain QOL.
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