Supportive Care in Cancer (2019) 27:4123-4132
https://doi.org/10.1007/500520-019-04698-0

ORIGINAL ARTICLE m

. . Check for
PROMs following breast-conserving therapy for breast cancer: results | urdates

from a prospective longitudinal monocentric study

. Kindts"?@® - A. Laenen® - M. van den Akker** - C. Weltens '

Received: 17 May 2018 /Accepted: 11 February 2019 /Published online: 21 February 2019
© Springer-Verlag GmbH Germany, part of Springer Nature 2019

Abstract

Background Treatment of breast cancer includes many options and shared decision making is becoming standard practice.
Within the context of treatment individualization, the omission of radiotherapy (RT) can be considered. It is thereby of great
importance to correctly foresee the side effects attributed to RT. Data from longitudinal studies with contemporary techniques
however are sparse. The purpose of the present study was to evaluate patient-reported outcome measures (PROMs) and long-
term aesthetic outcome (AO) related to RT in the breast-conserving therapy (BCT) setting for breast cancer over time.
Methods Patients treated with BCT between April 2015 and April 2016 were prospectively included in the cohort. Evaluations
were made at six time points: at baseline (before RT), during and at the end of RT, between 3 and 6 months, 1 year and 2 years after
RT. AO was scored by the patient and by the BCCT.core software. Further PROMs were measured with the European Organisation
for Research and Treatment of Cancer (EORTC) Quality of Life Questionnaire QLQ-C30/-BR23 and the Body Image after Breast
Cancer Questionnaire BIBCQ. Patients were evaluated over 2 years. First, we assessed the evolution in time. Second, we tested the
differences in mean scale scores of the PROMs between patients with a favourable and an unfavourable AO.

Results One hundred seventy-five patients were included in the analysis. At baseline, unsatisfactory levels were already present
for several scales. Most unsatisfactory PROMs improved up to 1 year after RT. Complaints of fatigue increased at the start but
decreased up to a lower level than that at baseline up to 1 year after RT (mean difference (MD) 7.6, —12.3, respectively).
Cognitive functioning showed a small decrease at the start with no further significant decrease (MD —4.73, — 0.21, respectively).
Breast symptoms significantly increased during RT but decreased afterwards up to 2 years after RT to lower values than those at
baseline and were then considered satisfactory (MD 15.6, —19.7, — 4.1, respectively). AO scored as PROM associated with
BCCT.core and with the body image measures.

Conclusions The study suggests that quality of life and body image are temporarily impaired due to RT. Around one third of
patients score their long-term AO as unfavourable. These results should be discussed with the patient and could help in the
decision making of the treatment plan and in the clarification of the patient’s expectations.
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With an incidence rate of approximately 1.7 million per year,
breast cancer is the most common form of cancer in women
[1]. Due to early detection, improved treatment and strict fol-
low-up, the oncological outcome of breast cancer patients has
improved in the last decades, resulting in a growing number of
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The majority of breast cancer patients present at an early
stage. Population-based studies have shown that around 60 to
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70% of breast cancer patients are treated with breast-
conserving therapy (BCT) [3, 4]. This includes breast-
conserving surgery followed by RT and is the cornerstone
for locoregional treatment since randomised trials have shown
equal survival rates in early-stage breast cancer patients com-
pared to mastectomy [5, 6]. By adding RT to the breast-
conserving surgery, the 10-year recurrence rate decreases from
35 to 19% and the 15-year breast cancer survival rate im-
proves by almost 4 to 79% [7]. Recent advances in RT have
resulted in decreased treatment lengths and side effects while
maintaining efficacy within a broad range of treatment modal-
ities. Additionally, although the absolute local recurrence risks
without RT have been reported as high as 20 to 40%, clinical
trials have tried to identify low-risk patients in whom the
absolute effect of RT is modest and RT might thus be omitted
[8]. Besides cost cutting, the underlying drive of this treatment
de-escalation arises from the increased survival rates with a
growing interest in quality of survival. Long-term side effects
of RT on cardiac and pulmonary tissue as well as on secondary
malignancies have long been the main area of interest [9, 10].
In recent years, more and more attention was paid to long-term
aesthetic outcome (AO) and health-related quality of life
(QOL): the patient’s physical, psychological and social re-
sponse to the disease and its treatment [11]. Furthermore,
more consideration has been given to patient-reported out-
come measures (PROMs), comprising health-related QOL
and also broader concepts such as patient satisfaction with
care [12]. The use of PROMs is essential to actually under-
stand the effects and outcomes of the treatment from the pa-
tient’s point of view.

Nearly 50% of women treated for early-stage breast cancer
experience the toxicities they perceive as severe or very se-
vere, and factors not related to RT appear to have the biggest
impact [13, 14]. Within the context of treatment individuali-
zation and the omission of RT, it is however important to
correctly foresee side effects related to RT. PROMs related
to breast RT have been investigated and patient-reported late
breast adverse effects attributed to RT include skin changes,
breast shrinkage, breast hardness and suboptimal AO, which
negatively impact the psychosocial well-being [15]. However,
data from longitudinal studies with contemporary techniques
such as intensity-modulated radiotherapy are sparse. It is fur-
thermore known that the toxicity burden faced by the patients
may be greater than acknowledged by physicians [16]. In
clinical practice therefore, women are generally well informed
on the acute toxicities of treatments. Since limited information
is available on the long-term physical and psychosocial se-
quelae of treatment, nor of the recovery, ignorance for late
side effects remains an issue [17].

Given the variety of treatment modalities and the upcoming
trend to evaluate de-escalation, shared decision making is of
paramount importance. Thereby, the patient’s voice is put at
the forefront of health care delivery and data-driven patient
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education comparing PROMs between treatment options can
help. A crucial first step in this process is to define treatment
goals. Those goals can be any combination of oncological
outcomes such as recurrences or survival, side effects and
quality of life. Secondly, the parameters influencing those on-
cological outcomes, such as clinical symptoms, genetics or
imaging, should be determined and data state these numbers
are increasing [18]. Discussing PROMS with the patient will
not only contribute to the decision making when weighing up
pros and cons on symptoms and side effects of treatment, it
will also prepare women for the treatment experience, help
identify patients at risk and enable early interventions [13].
Describing the patterns, correlates and frequencies of
treatment-associated toxicities from a large population-based
sample allows clinicians thereby to understand the actual pa-
tient’s treatment experience outside rigorously conducted clin-
ical trials.

The purpose of the present study was to gain knowledge on
PROMs related to RT in the BCT setting. Also, we wanted to
evaluate long-term AO scored by the patient and by an objec-
tive measurement tool. Furthermore, the agreement between
PROMSs and AO measures was explored. We have therefore
prospectively and longitudinally followed a group of 175 pa-
tients for 2 years, treated with BCT in a monocentric setting.

Material and methods
Patient cohort

The population of this prospective cohort study was com-
posed inviting all consecutive patients treated with BCT for
breast cancer with curative intent who consulted the RT de-
partment at the University Hospitals Leuven, Belgium, be-
tween April 2015 and April 2016. Informed consent was ob-
tained. Patient-, tumour- and treatment-related characteristics
were prospectively collected.

BCT included whole-breast irradiation followed by a boost
to the tumour bed. Two fractionation schedules were applied
for whole-breast irradiation: normofractionation (50 Gy in 25
fractions) and hypofractionation (42.56 Gy in 16 fractions).
For the boost, either 16 Gy in 8 fractions or 13.3 Gy in 5
fractions was applied with electrons or photons. High dose
rate brachytherapy dose was 8.5 Gy. For the selection of the
boost technique, an in-house developed flowchart based on
the depth of the tumour bed was used. For a clinical target
volume lying more than 28 mm beneath the epidermis, an
interstitial boost was chosen over an electron boost because
of skin doses. If the patients refused a brachytherapy boost, or
if it was technically impossible, a photon boost was suggested
[19]. Treatment regimens were discussed at the multidisciplin-
ary tumour board and discussed with the patient. Regional
nodal irradiation was allowed. Hormonal therapy included
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tamoxifen and aromatase-inhibitors in different regimens and
was prescribed in hormone receptor-positive breast cancer pa-
tients. Chemotherapy was given according to standard proto-
col and mostly included epirubicin, cyclophosphamide and
taxanes.

The study was approved by the Clinical Trial Centre and
the Ethical Committee of our institution.

PROMs

Several tools have been used for the measurement of PROMs
in patients with a history of breast cancer [20]. In 2017, the
International Consortium for Health Outcomes Measurement
has developed a standard set of value-based PROMs for breast
cancer [21]. Based on this guideline and the review by
Kanatas et al. and Chen et al., the EORTC QLQ-C30 and -
BR23 and the BIBCQ were used as reliable cancer-related
QOL and body image-related questionnaires [20—22].

Quality of life

The QLQ-C30 was developed as a cancer-specific QOL ques-
tionnaire. It has 30 items that form five functional scales
(physical, role, emotional, cognitive and social), a global
QOL scale, three symptom scales (fatigue, pain and nausea-
vomiting), five single-item symptom measures (dyspnoea, in-
somnia, appetite loss, constipation and diarrhoea), and one
financial impact question. These are coded with the same re-
sponse categories (scored 1 to 4): ‘not at all’, ‘a little’, ‘quite a
bit” and ‘very much’; except for the global QOL scale, which
is scored as a visual analogue scale ranging from 1 (very bad)
to 7 (excellent). All the scales and single-item scores are trans-
formed to range from 0 to 100. A high score for a functional
scale or global QOL indicates better levels of functioning and/
or global QOL, with a score above 80 considered to be satis-
factory. A high score for a symptom scale or item represents a
high level of symptoms or problems, with a score below 20
considered to be satisfactory [23]. For the interpretation of the
changes over time, the Evidence-Based Interpretation
Guidelines (EBIG) for longitudinal studies were used where
improvements or deteriorations are classified as trivial, small,
medium or large. Separate thresholds are thereby used for the
different subscales: for global QOL for example, a decrease in
score from 5 to 10 points indicates small deteriorations, from
10 to 16 medium deteriorations and more than 16 large dete-
riorations [24].

Body image

The QLQ-BR23 module consists of 23 items assessing disease
symptoms, side effects related to different treatment modalities
(surgery, chemotherapy, radiotherapy and hormonal therapy),
body image, sexual functioning and future perspective. It

incorporates five domains: body image, systemic therapy side
effects, breast symptoms, arm symptoms and sexual function-
ing. In addition, single items assess sexual enjoyment, hair loss
and future perspective. The scoring approach is identical to that
for the functioning and symptom scales and for the single items
in the QLQ-C30 [25]. Clinical significance is interpreted ac-
cording to Osaba et al.: the mean differences from 5 to 10
points can be considered minimal, from 10 to 20 points inter-
mediate, and more than 20 points large [26].

The Body Image after Breast Cancer Questionnaire (BIBCQ)
was designed specifically to measure the long-term impact of
breast cancer on body image in a multidimensional fashion. It
is a measure with a 53-item questionnaire comprising six op-
tional items specific to women with two breasts [27]. The
BIBCQ is suggested in the evaluation of various treatment
forms for breast cancer [22].

Aesthetic outcome

Besides the three questionnaires, PROMs were also assessed
for AO: patients were asked to score their AO according to
Harris et al. as excellent, good, fair or poor [28].

Objective aesthetic outcome analysis

An anterior view picture of the patient was taken with the
patients hands on the hips. The BCCT.core software was used
to evaluate the AO. Based on the semi-automatic localization
of fiducial points (nipple complex, breast contour, sternal jug-
ular notch, mark 25 cm downwards from the jugular notch),
the software firstly measures asymmetry, skin colour changes
and surgical scar appearance. Secondly, the set of measures is
automatically converted into an overall objective AO: excel-
lent, good, fair or poor [29].

Follow-up

Patients were evaluated at six preset time points: (1) at base-
line, this is after surgery and before the start of radiotherapy;
(2) before the start of the boost, this is during RT; (3) at the end
of radiotherapy; (4) between 3 and 6 months after radiothera-
py; (5) 1 year after radiotherapy; and (6) 2 years after radio-
therapy. No photographs were taken at the end of RT because
of the acute breast changes immediately after the removal of
interstitial needles in case of a brachytherapy boost. Patients
scored their AO at baseline and 2 years after RT.

Statistical analysis
AO scored by the patient or measured by the BCCT.core soft-
ware was dichotomized in excellent/good (‘favourable’) ver-

sus fair/poor (‘unfavourable’). Linear models were used for
the analysis of continuous or ordinal scale scores. Logistic
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regression was used for the analysis of the binary AO score. A
random intercept for patient was modelled to account for the
longitudinal structure of the data. First, we assessed the evo-
lution in time of the PROMs and AO. Second, we wanted to
assess whether the difference in mean scale scores of the
PROMs differed between patients with a favourable and an
unfavourable AO. We therefore tested their main effects for
AO.

Analyses have been performed using SAS software (ver-
sion 9.4 of the SAS System for Windows).

Results
Patient cohort

One hundred seventy-five patients were included in the anal-
ysis; 4 patients refused participation. Patient characteristics are
available in Table 1. The number of patient evaluations at
different time points is described in Table 2.

Evolution of PROMs and AO over time

The mean scores of the functional and symptom scales of the
QOL-C30, QLQ-BR23 and BIBCQ at all time points are re-
ported in Table 3. At baseline, the mean QLQ-C30 scores for
global QOL, role and emotional functioning, fatigue, pain and
insomnia as well as the mean QLQ-BR-23 scores for sexual
enjoyment, future perspectives, breast symptoms and upset by
hair loss showed unsatisfactory outcomes (mean scores lower
than 80 or higher than 20 [23]).

Global QOL showed trivial deteriorations during RT and a
medium improvement thereafter up to 1 year after RT to
higher levels than at baseline, however still unsatisfactory
(mean difference (MD) —3.8, 8.7 and p 0.009, <0.001, re-
spectively) (Fig. 1a). A similar pattern was seen for physical
functioning (MD — 2.4, 4.6 and p 0.021, <0.0001, respective-
ly) with persistent satisfactory overall scores and differences
considered as small improvements after RT. For role, emotion-
al and social functioning, no difference was seen during RT
with an increase afterwards up to 1 year after RT, all attaining
satisfactory levels (MD 13.2, 5.5, 10.0 and p < 0.001, 0.0015,
<0.001 respectively) (Fig. 1b). Medium improvements were
obtained for role and social functioning. Fatigue showed a
small deterioration at the beginning of RT, but a medium im-
provement thereafter up to 1 year after RT (MD 7.6, —12.3,
respectively and p <0.001) (Fig. 1¢). Pain and insomnia did
not significantly change during RT, but showed a small, sig-
nificant improvement thereafter up to 1 year after RT (MD —
6.5,—5.9and p <0.001, 0.012, respectively). Insomnia scores
thereby remained at an unsatisfactory level. Nausea and
vomiting, dyspnoea and appetite loss worsened at the begin-
ning of RT but improved towards no difference with baseline
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2 years after RT (MD 3.7, 0.8 and p <0.001, 0.374, respec-
tively; MD 5.0, 0.6 and p 0.005, 0.750, respectively and MD
5.1,—2.7 and p 0.002, 0.109, respectively) with continuously
satisfactory scores. The initial loss of appetite was considered
small; all other changes for appetite loss were trivial.
Cognitive functioning showed a small deterioration at the be-
ginning of RT with no further significant decrease (MD —
4.73,—0.21 and p 0.003, 0.894, respectively).

Breast symptoms significantly increased during RT but de-
creased afterwards up to 2 years after RT to lower values than
at baseline which are then considered satisfactory (MD 15.6,
—19.7, —4.1 and p <0.001, <0.001, 0.005, respectively)
(Fig. 2a). Future perspective increased minimally from base-
line to 1 year after RT without further changes (MD 6.1, — 1.0
and p 0.001, 0.603, respectively). There were no to minimal
changes in body image, sexual functioning, systemic therapy
side effects and arm symptoms, and all scores but sexual func-
tioning remained satisfactory.

Limitations globally decreased from baseline to 2 years af-
ter RT; there was an increase during RT but then a decrease up
to 1 year after RT and no further change up to 2 years after RT
(MD-1.4,1.0,—2.5,0.1 and p <0.001, 0.013, <0.001, 0.747
respectively) (Fig. 2b). Body stigma changed significantly
over time: a decrease was seen comparing baseline with 1 year
after RT; however, this was normalised when comparing base-
line with 2 years after RT (MD — 1.6, — 0.4 and p 0.001, 0.466,
respectively). A similar pattern was observed for transparency
(MD —-0.5,—0.3 and p 0.017, 0.200, respectively).

There were no significant changes over time for the other
QLQ-C30, QLQ-BR23 or BIBCQ measurements.

Six patients (3.43%) scored their AO as unfavourable at
baseline and 53 patients (31.36%) 2 years after RT. Three
patients (1.71%) had unfavourable AO measured by
BCCT.core at baseline, 37 (21.39%) during RT, 33 (19.41%)
at the end of RT, 43 1 year after RT (20.61%) and 47 patients
2 years after RT (27.81%).

Relationship of PROMs and AO

The QLQ-BR23 body image scores were associated with the
AO scored by the patient (p 0.032) (Fig. 3a). A significant
association also was found for the BIBCQ body stigma, body
concern and transparency scale (p 0.001, <0.001 and 0.026,
respectively). Concerning AO measured with BCCT.core, a
significant association was found for the QLQ-BR23 body
image and breast symptom scores (p 0.017 and 0.043, respec-
tively) and for the BIBCQ body stigma, body concern and
transparency scores (p 0.035, 0.029 and 0.031, respectively)
(Fig. 3b). There was no association between AO and the
QLQ-C30, nor with the other QLQ-BR23 or BIBCQ domains.

AO scored by the patient was significantly associated with
AO measured by the BCCT.core (p <0.001) at both time
points.
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Table 1 Patient characteristics
Characteristic Median IQR
Age 58.0 51.0; 65.0
Breast cup C B; D
Breast band size (EU size) 80 75; 85
Characteristic n %
Menopausal status Premenopause 33 18.86
Perimenopause 7 4.00
Postmenopause 135 77.14
BMI <20 15 8.57
20-25 75 42.86
25-30 63 36.00
>30 22 12.57
Smoking Never/stopped 143 81.74
Current 32 18.29
Alcohol Never/stopped 44 25.14
Current 131 74.86
Diabetes No 168 96.00
Yes 7 4.00
Arterial hypertension No 132 75.43
Yes 43 24.57
Side Left 88 50.29
Right 87 49.71
Chemotherapy No 127 72.57
Yes 48 27.43
Hormonal therapy No 23 13.14
Yes 152 86.86
Trastuzumab No 156 89.14
Yes 19 10.86
Lymphadenectomy None 23 13.14
Sentinel 129 73.71
ALND 23 13.14
Section margins Negative 164 93.71
Positive 11 6.29
Position of tumour Upper inner 38 21.71
Upper outer 98 56.00
Lower inner 18 10.29
Lower outer 19 10.86
Retro-areolar 2 1.14
Re-resection No 127 72.57
Yes 48 27.43
Seroma No 127 72.57
Yes 48 27.43
Target volume Breast only 123 70.29
Breast and regional nodes 52 29.71
Characteristic Mean Range
Surgical specimen weight wide excision (g) 31.2 1.0;101.0
Surgical specimen weight axillary lymph node dissection (g) 93.9 29.0;181.0
Pathological tumour size invasive + in situ (mm) 18.0 0.0;55.0

ALND axillary lymph node dissection

@ Springer



4128

Support Care Cancer (2019) 27:4123-4132

Table 2 Patient evaluations

Baseline  During End of 3—6 months after 1 year after 2 years after
RT RT RT RT RT
QLQ-C30 175 173 172 169 175 172
QLQ-BR23 175 173 172 169 175 172
BIBCQ 174 173 170 170 167 169
AO (PROM) 175 / / / / 170
AO 175 173 / 170 165 170
(BCCT.cor-
e

QLQ-C30, QLQ-BR23 and BIBQ: questionnaires on quality of life and body image. BCCT.core: software to
score AO based on photographs. AO aesthetic outcome, PROM patient-reported outcome measure

Table 3  Mean values and standard deviations of QOL-C30, QLQ-BR23 and BIBCQ scores at different time points
Baseline During RT End of RT 3—6 months after RT 1 year after RT 2 years after RT
Domain Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
QOL-C30
Global QOL 67.0 (18.4) 64.9 (17.0) 63.2 (19.4) 67.5 (19.1) 71.9 (17.0) 70.0 (18.1)
Physical functioning 84.2 (18.1) 80.7 (17.2) 82.0 (16.6) 81.7 (18.0) 86.4 (15.5) 85.5 (16.7)
Role functioning 73.0 (27.2) 72.0 (26.4) 70.4 (27.6) 75.6 24.7) 83.4 (21.6) 82.8 (23.5)
Emotional functioning 74.2 (22.3) 74.5 (22.7) 73.8 20.4) 75.2 (22.5) 79.4 (20.0) 78.0 (214)
Cognitive functioning 83.9 (22.0) 79.1 (22.5) 78.6 (23.7) 78.1 (23.9) 80.5 (23.3) 78.7 24.4)
Social functioning 82.0 (23.4) 80.6 (22.5) 79.7 24.7) 83.6 (21.2) 89.8 (16.9) 88.1 (18.6)
Fatigue 31.6 (24.7) 39.3 (25.1) 37.8 (25.3) 33.7 (26.0) 26.9 (24.1) 28.9 (24.9)
Nausea and vomiting 2.5(7.4) 6.2 (12.5) 4.0 (9.5) 3.6 (9.9) 2.5(8.0) 3.3(9.5)
Pain 22.5 (23.8) 22.2 (23.4) 25.7 (23.5) 21.2 (22.5) 19.0 (21.6) 17.4 (22.4)
Dyspnoea 12.4 (22.4) 17.3 (23.5) 18.6 (24.3) 18.5 (25.5) 12.8 (24.4) 13.3 (23.8)
Insomnia 31.0 294) 33.7(31.2) 31.2 (28.2) 30.8 (30.9) 25.3 (29.7) 29.8 (31.1)
Appetite loss 8.4 (18.7) 13.6 (22.2) 13.3 (23.1) 8.1 (18.7) 5.0 (15.2) 5.8 (17.9)
Constipation 9.0 (20.0) 9.5 (19.6) 7.9 (17.9) 11.5(22.8) 9.9 (18.0) 11.5 (22.4)
Diarrhoea 5.5 (15.6) 6.4 (15.9) 4.9 (13.9) 5.3 (16.0) 34 (11.9) 4.7 (13.2)
Financial difficulties 7.6 (19.2) 8.6 (19.3) 8.9 (19.7) 9.0 (20.5) 9.0 (21.0) 9.0 (20.4)
QLQ-BR23
Body image 84.3 (21.2) 86.4 (17.8) 86.5 (17.4) 89.2 (15.7) 88.7 (17.1) 85.9 (26.8)
Sexual functioning 79.6 (22.2) 78.2 (21.5) 77.0 (23.6) 764 (22.7) 72.8 (23.8) 76.3 (21.5)
Sexual enjoyment 51.7 (27.5) 47.8 (27.2) 47.6 (29.4) 47.3 (26.3) 42.8 (28.5) 42.6 (27.7)
Future perspective 55.4 (25.9) 60.1 (24.3) 58.1 (25.6) 56.7 (27.4) 61.5 (26.1) 60.6 (26.8)
Systemic therapy side effects 16.2 (15.4) 17.9 (14.4) 18.0 (13.5) 18.6 (14.5) 16.4 (12.6) 16.5 (13.9)
Breast symptoms 22.2 (20.1) 34.8 (20.9) 37.6 (19.6) 25.8 (17.3) 21.0 (16.5) 18.0 (15.1)
Arm symptoms 17.7 (20.2) 14.8 (19.0) 12.6 (16.7) 18.3 (20.4) 17.0 (18.9) 12.6 (14.8)
Upset by hair loss 31.1 (38.1) 28.1 (33.4) 23.8 (32.3) 26.8 (35.6) 30.5 (32.5) 32.6 (34.8)
BIBCQ
Vulnerability 31.1 (8.3) 30.7 (8.7) 31.2 (8.5) 30.7 (9.3) 30.2 (8.9) 30.3 (9.2)
Body stigma 33.6 9.1) 33.1 (9.8) 334 (9.1) 322(94) 31.6 (9.3) 33.2 (10.0)
Limitations 20.6 (6.3) 21.3 (6.6) 21.6 (6.3) 20.7 (7.1) 19.0 (6.7) 19.3 (7.0)
Body concerns 158 (5.2) 15.7 (5.1) 154 (5.1) 15.8 (5.4) 15.6 (5.8) 15.8 (5.6)
Transparency 9.1 (3.5) 9.2 (3.8) 9.5@3.7) 8.6 (3.6) 8.5(3.5) 8.8 (3.7)
Arm concerns 9.9 (3.8) 9.9 @3.5) 10.1 (3.5) 10.1 (3.9) 9.8 (3.5) 9.8 (3.7)

RT radiotherapy. Unsatisfactory scores for the QLQ-C30 and QLQ-BR23 are indicated in bold
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Fig. 3 Body image over time in favourable (excellent/good) and unfavourable (fair/poor) aesthetic outcome groups scored by the patient (a) and
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Only for fatigue and cognitive functioning, a small deteri-
oration was observed at the beginning of RT treatment. The
initial worsening of fatigue during RT, which has been report-
ed in older studies, thus seems to remain a current matter
[32-34]. Fatigue is suggested to be determined by demo-
graphic factors rather than by cancer itself and prior cancer
treatments including surgery, systemic therapy and RT [35].
Concerning the initial decrease in cognitive functioning, we
believe this might at least partly be explained by initial fear or
anxiety, which decreases during RT leading to lower values of
the fatigue scale as well.

Besides cancer-related QOL, we have also extensively in-
vestigated changes in body image scales during the course of
contemporary RT. An initial increase in breast symptoms was
observed, in line with a smaller report on 75 patients [36].
Furthermore, to the best of our knowledge, we are the first
to assess PROMs with the BIBCQ during RT and noticed an
initial increase in limitations. These findings reflect the local
effect of RT, which can produce a skin reaction and swelling
of the irradiated area.

Good recovery of QOL up to 1 year and of body image
up to 2 years after RT

Most unsatisfactory PROMs improved significantly up to
1 year after RT. It thus seems that these known long-term
improvements are still true for contemporary techniques [30,
37]. The observed improvements over time are probably the
result of several mechanisms. Firstly, a true improvement over
time, with fewer physical complaints, may be present after the
initial stress of diagnosis and the first treatment phase.
Secondly, although controversy exists, the measurements
may be influenced by a response shift [38]. This means that
the basis on which people make a self-evaluation may also
shift over time [30].

Global health status, future perspective, fatigue and insom-
nia however remained unsatisfactory. Opposite to what is gen-
erally believed, our series and others have noticed an
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improvement in fatigue [30, 39]. It might be possible that
the common misconception of an increase in fatigue over time
is due to the pertained unsatisfactory levels (symptom scores
more than 20). Future studies should firstly focus on the per-
sistent unsatisfactory fatigue looking for underlying causes
and explanations. Secondly, future perspectives and global
health status should further be addressed.

Another important result of the present study is that no
significant changes in QOL were observed between 1 and
2 years after RT. This suggests only the 1-year time point after
RT should be enough to evaluate for the global cancer-related
QOL. Correlations with longer follow-up are part of this on-
going project.

Significant changes between 1 and 2 years were observed
for the patient’s body image. Firstly, breast symptoms, which
significantly increased during RT, decreased afterwards up to
2 years after RT to lower values than at baseline and are then
considered satisfactory. Friese et al. have shown an increase in
skin irritation from 7 to 22% due to RT in a cross-sectional
study [13]. In the randomised Cambridge breast IMRT trial,
worse toxicity was also reported for the breast symptom scales
at 2 months with a significant improvement over time up to
5 years after treatment [14]. Heil et al. have assessed 138
patients treated with BCT and noticed a significant improve-
ment in breast sensitivity status (pain, tenderness and physical
sensitivity) 1 year after treatment [40]. Similar patterns were
also observed in older studies with outdated treatment tech-
niques [41]. The obtained results are presumably related to
unresolved acute post-RT skin changes (skin erythema and
breast oedema), which are expected to improve over a period
of time. Nonetheless, long term RT changes like skin telangi-
ectasia, breast shrinkage and induration are expected to prog-
ress over time [14]. Secondly, sexual enjoyment was the only
PROM that deteriorated over time; however, changes were
minimal and with p value 0.06 not significant. Also, levels
of sexual activity and enjoyment in the present cohort were
low overall, as reported in other published data assessing
breast cancer patients [42].
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Good agreement within AO measurements
and with specific PROMs

The second aim of the study was to explore the agreement
between PROMs and AO. Around 30% of the patients
had unfavourable AO 2 years after RT. AO scored by
the patient and with the BCCT.core associated well with
each other and with the body image measures meaning
that both AO measurements are valid. Sneeuw et al. have
observed similar correlations in a smaller population of 76
patients [43]. There was no association between AO and
global cancer-related QOL in the present cohort. It has
however been suggested that pronounced breast asymme-
try after BCS significantly correlates with poor psychoso-
cial functioning due to feelings of stigmatisation and de-
pressive symptoms [44].

The strengths of the present study are its population-based
design, longitudinal follow-up and excellent response rates,
providing a representative sample of sufficient size to evaluate
the patient’s QOL and body image. Limitations are the hetero-
geneity of the group and the studies non-randomised and non-
comparator design. Also, this is a monocentric study so the
data cannot be generalised to other patient cohorts without
comparison. Attention should thereby be given to the possible
impact of sociocultural backgrounds. Furthermore, interpreta-
tions on (un)satisfactory scores are made according to the
recommendations by Aaronson et al. but in reality, scores
reflect a continuum from 0 to 100 and an increase from 79
to 81 for example does not necessarily mean a flip from un-
satisfied to satisfied and is not the same as an increase from 50
to 81. Further studies are needed, and if study conclusions are
supported, one possible clinical application would be to dis-
cuss PROM s results with patients during treatment decision-
making.

In conclusion, the study suggests that quality of life and
body image are temporarily impaired due to RT in the BCT
setting. Around one third of patients score their long-term
AO as unfavourable. These data should be discussed with
the patient and could help in the decision making of the
treatment plan and in the clarification of the patient’s
expectations.
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