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Abstract

Introduction: Patient-reported outcomes (PROMs) are in-
creasingly relevant to assess surgical quality and guide deci-
sions in breast reconstruction (BR). Satisfaction with out-
comes may change as time progresses. We assessed satisfac-
tion in patients who underwent free-flap BR in the last 12
years. Methods: All patients who underwent free-flap BR
from 2006 to 2018 were invited to complete the validated
BREAST-Q for reconstruction. The BREAST-Q comprises 6 do-
mains covering various aspects of satisfaction. Unadjusted
linear regression assessed the relationship between differ-
entdomains of the BREAST-Q and time since BR. Two-sample
t tests assessed differences in satisfaction between patients
who underwent BR >5 years versus <5 years prior. Results:
Forty-three women with primary or secondary free-flap BR
between 2006 and 2018 were included in the study. Most
patients (n = 33, 76.7%) underwent DIEP flap BR. Overall sat-
isfaction with breasts and with outcomes improved as time
since BR increased (p = 0.031 and p = 0.017, respectively).
Overall satisfaction with outcomes scored higher in patients
with BR >5 years prior (=5 years vs. <5 years: breast score 88.6
(SD 12.5) versus 66.9 (SD 21.8); p = 0.005). Satisfaction with
breasts and psychosocial well-being also scored higher in
these patients. There was no difference in results between

primary and secondary BR. Patients who underwent addi-
tional surgery (refinements) reported higher satisfaction
with outcomes and abdominal well-being. Conclusions:
PROMs concerning satisfaction with breast and with out-
comes following BR improve as time since treatment pro-
gresses. This study demonstrates that time since diagnosis
may be an important factor in satisfaction. It underlines the
importance of long-term PROM:s related to BR, to help pro-
vide patients and health care professionals in decision-mak-
ing and in managing expectations related to BR.

© 2021 The Author(s).
Published by S. Karger AG, Basel

Introduction

Breast cancer is the most common invasive cancer
among women affecting an increasing number of women
worldwide. Breast cancer incidence has been estimated
around 89.7 cases per 100,000 women in Western Europe,
according to the World Health Organization [1]. Many
women diagnosed with breast cancer undergo mastecto-
my, which can lead to a range of long-term psychosocial
problems including distortion of body image, decreased
femininity and attractiveness, and reduced sexual desire
and pleasure [2]. A study by Beugels and colleagues [3]
reported that 50% of all women who underwent mastec-
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tomy experienced negative changes in self-image and sex-
uality. Breast reconstruction (BR) can facilitate in restor-
ing psychosocial problems associated with mastectomy
(2, 4]. Previously, women reported many reasons for un-
dergoing BR, including the desire to improve body image
and restoring feelings of wholeness and integrity [2]. Fol-
lowing BR, women reported higher satisfaction with their
reconstructed breast(s) in comparison to women who un-
derwent mastectomy without reconstruction [5-7].

In the last years, breast cancer survival has increased
significantly due to early detection and improved treat-
ment and more emphasis is placed on improving psycho-
logical outcomes [3, 8-10]. Furthermore, common surgi-
cal outcome measures alone such as morbidity, postop-
erative complications, functional results, and objective
measures of cosmetic outcomes do not suffice as out-
comes for breast reconstructive surgery [11, 12]. Since the
overall goal of BR is to improve the appearance of the
patient’s breast(s) in order to attain a higher quality of life
(QoL), patient-reported outcome measures (PROMs) are
important markers of successful reconstructive surgery
[13, 14].

The BREAST-Q for BRis a validated and well-accept-
ed questionnaire for patient-reported satisfaction and
QoL assessment [15]. Previous studies investigating pa-
tients’ long-term QoL and satisfaction have revealed that
satisfaction is higher following BR than in mastectomy
patients who do not undergo BR [7, 16]. Complications
also play an important role in patient satisfaction follow-
ing BR [9, 17, 18]. However, studies investigating chang-
es in patient satisfaction over longer periods of time are
still relatively lacking, and QoL and satisfaction with out-
comes may change as time since reconstructive surgery
passes [19]. In this study, we aimed to assess long-term
QoL and satisfaction outcomes based on PROMs in post-
mastectomy patients who underwent free-flap BR be-
tween 2006 and 2018.

Methods

Materials and Methods

We performed a single-center cross-sectional cohort study in-
vestigating the QoL in women after BR. Ethical approval for the
study protocol by the Swiss Cantonal Ethics Committee was ob-
tained (BASEC No. 2018-00867). All patients provided written in-
formed consent. The study was designed in accordance with the
EQUATOR Network’s recommendations on reporting patient-
reported outcomes in clinical trials [20]. All female patients (18
years or older) who underwent primary or secondary free-flap BR
to one or both breasts for any stage breast cancer, benign breast
tumors, or for breast cancer prevention at the University Hospital
of Zurich between 2006 and 2018 were invited to participate. Pa-
tients with other diseases/conditions to the breast (i.e., burns, con-
genital malformations, or posttraumatic breast deformities), and
patients who did not return the questionnaire, did not speak Ger-
man, or had an invalid address were excluded from this study.

Patient-Reported Outcomes in Breast
Reconstruction over Time

Patients and Data Collection

Patients were enrolled from the patient and surgical records of
the University Hospital of Zurich. Patients who met the inclusion
criteria were invited to complete the BREAST-Q questionnaire
[12] for BR (postoperative) at home. Non-responders were con-
tacted a second time per telephone. Routinely collected data on
patient-, disease-, and treatment-specific characteristics, breast-
specific surgical data, complications, and photo documentation
was obtained through the hospital’s patient records.

Questionnaires

QoL was measured using the validated BREAST-Q question-
naire for BR module (postoperative) version 2.0, November 2017
(German version) [12]. The questionnaire consists of three QoL
domains: 1) psychosocial well-being, 2) sexual well-being, 3) phys-
ical well-being, and satisfaction domains: 1) satisfaction with
breast, 2) satisfaction with overall outcome, 3) satisfaction with
care. Raw data from the BREAST-Q was converted using the Q-
score software [12]. For each scale, a summary score (0-100) was
constructed using the individual answers from each patient. This
score represents the QoL and satisfaction. The higher the score, the
greater the satisfaction or the better the QoL.

Statistical Analysis

Based on standard BREAST-Q scoring procedures, all scales
were linearly converted to a 0-100 scale. For the statistical analysis,
the breast scores in relation to time since BR were compared
through unadjusted linear regression. In addition, patients were
grouped according to time since BR (<5 and 25 years prior to re-
ceiving the BREAST-Q). We excluded domains pertaining to sat-
isfaction with care due to the risk of recall bias. Two-sample ¢ tests
were used to assess differences in QoL between the two groups of
patients. The significance level was fixed at 5%. Statistical analyses
were performed using IBM SPSS Statistics, version 25 (IBM, Ar-
monk, NY, USA). Frequencies of baseline characteristics between
groups were compared using Fisher’s exact test in R-Studio (R-
Studio version 1.3.959, 2009-2020). Unknown or missing data
were excluded from the analyses.

Results

After screening, 114 female patients with postmastec-
tomy, free-flap BR between 2006 and 2018 were invited
to participate in this study. Overall response rate was
37.7% (n = 43). Table 1 presents baseline characteristics
of patients included in the study. Mean age was 53.8 years
(range 33-79 years). Most patients underwent primary
BR (58.1%). The mean time since BR was 3.3 years (range
0.3-12.4 years). The number of responders who under-
went BR <5 years ago was 33 (76.7%) versus 10 patients
who were treated >5 years ago (23.3%). The majority of
patients underwent DIEP flap BR (n = 33, 76.7%). Other
flap types included TRAM, ms-TRAM, SIEA, SGAP,
IGAP, and TMG/TUG flaps. Type of reconstruction,
free-flap type, and disease site were similar between pa-
tients treated <5 years and those treated >5 years ago.
Approximately half of all patients underwent adjuvant
hormonal therapy (55.8%) and 60.5% (n = 26) under-
wentadjuvant chemotherapy. Seventeen patients (39.5%)
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Table 1. Baseline characteristics of patients included in this study

Baseline characteristics All patients Time since breast reconstruction p value
=5 years <5 years

Patients 43 12(27.9) 31(72.1)
Age (mean, range) 53.8 (33-79) 56.3 (49-70) 53.1(33-79)
Time since BR (mean, range) 3.3(0.3-12.4) 7.1(5.0-12.4) 2.1(0.3-4.9)

Site of disease
Left 23 (53.5) 8 (66.7) 15 (48.4) 0.39
Right 17 (39.5) 4(33.3) 13 (41.9)
Bilateral 3(7.0) 0(0.0) 3(9.7)

Type of reconstruction
Primary 25 (58.1 7 (70.0) 18 (54.5) 0.48
Secondary 18 (41.9) 3(30.0) 15 (45.4)

Flap type
DIEP 33(76.7) 9(75.0) 24 (77.4) 0.87
Other 10(23.3 3(25.0 7 (22.6)

NAC reconstruction
Yes 16 (39.0) 6 (50.0) 10 (34.5) 0.35
No 25(61.0) 6 (50.0 19 (65.5)

Chemotherapy
Yes 26 (60.5) 5(41.6) 21(67.7) 0.25
No 14 (32.6) 5(41.6) 9(29.0)
Unknown 3(7.0) 2(16.6) 1(3.2)

Radiotherapy
Yes 17 (39.5) 4(33.3) 13 (41.9) 0.79
No 22 (51.2) 6 (50.0) 16 (51.6)
Unknown 2(9.3) 2(16.6) 2(6.5)

Hormonal therapy
Yes 24 (55.8) 7 (58.3) 17 (54.8) 0.52
No 15 (34.9) 3(0.25) 12(38.7)
Unknown 4(9.3) 2(16.6) 2(6.5)

Additional elective surgery
0 21 (50.0) 7 (58.3) 14 (46.7) 0.79
1 14 (33.3) 3(25.0) 11(36.7)
2 6(14.3) 2(16.7) 4(13.3)
>3 1(2.4) 0(0.0) 1(3.3)

Data are presented as n (%) unless indicated otherwise. BR, breast reconstruction; NAC, nipple-areola complex.

Table 2. Unadjusted linear regression
outcomes for satisfaction and well-being

domains in relation to time since breast
reconstruction

BREAST-Q domain Coefficient  R? 95% ClI p value
Satisfaction with breast 0.33 0.11 0.22-4.23 0.031
Satisfaction with outcome 0.37 0.14 0.59-5.61 0.017
Psychosocial well-being 0.22 0.05 -0.64-3.80 0.16
Sexual well-being 1.08 0.02 -1.75-3.90 0.45
Physical well-being: chest 2.03 0.08 -0.14-4.21 0.066
Physical well-being: abdomen 3.19 0.09 -0.22-6.59  0.066

Cl, confidence interval.

had adjuvant radiotherapy. There were no statistically
significant differences in baseline characteristics between
responding and non-responding patients (data not
shown).

Using unadjusted linear regression, scores for overall
satisfaction with breasts and satisfaction with outcomes
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improved in relation to time since BR (regression coeffi-
cient: 0.33 and 0.37; R%2 0.11 and 0.14; p=0.031landp =
0.017, respectively) (Table 2; Fig. 1a, b). There was a trend
towards improved physical well-being regarding both the
chest and abdomen as time since BR progressed. Results
for satisfaction with breasts and satisfaction with out-
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(a)

Satisfaction with breast

R Linear = 0,109

(b)

Satisfaction with outcome

Fig. 1. Scatter plot of satisfaction with
breast (a) and outcomes (b) by time since
free-flap breast reconstruction.
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come, as well as psychosocial well-being scored higher in
patients who underwent breast reconstructive surgery >5
years ago (satisfaction with breasts: p = 0.006; satisfaction
with outcome: p = 0.005; psychosocial well-being: p =
0.016) (Table 3; Fig. 2). Sexual well-being and physical
well-being outcomes did not show differences between
the two groups.

Lastly, we assessed for differences in type of recon-
struction (primary vs. secondary) and for differences in
outcomes based on the occurrence of complications re-
quiring surgery. No differences in satisfaction were
found between patients with primary versus secondary
BR (data not shown). In addition, no statistically signifi-
cant differences were found in patients who suffered
complications (any type) requiring additional surgery
(data not shown).

Patient-Reported Outcomes in Breast
Reconstruction over Time

Discussion

PROMs are becoming increasingly relevant for the as-
sessment of surgical quality in BR and to help guide clinical
decision-making [12, 15]. The aim of this study was to eval-
uate QoL and satisfaction with outcomes over longer peri-
ods of time in postmastectomy patients who underwent
free-flap BR. Overall, there is moderate evidence to support
that patients who underwent BR longer ago have higher
overall satisfaction with outcomes and with their breasts
compared to patients who underwent surgery more recent-
ly [21]. In patients who were treated more than 5 years pri-
or, psychosocial well-being was also found to be better
when compared to patients treated more recently.

Although this study is limited by the low number of
responders and by the fact that we did not adjust for mul-
tiple testing due to the explorative nature of the analyses,
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Fig. 2. BREAST-Q scores by time since free-flap breast reconstruction.
Table 3. BREAST-Q scores by time since
free-flap breast reconstruction BREAST-Q domains Time since breast reconstruction p value
>5 years <5 years
Satisfaction with breast 76.60 (13.77) 59.70 (16.61) 0.006
Satisfaction with outcome 88.60 (12.46) 66.94 (21.78) 0.005
Psychosocial well-being 87.80 (15.53) 72.03 (17.94) 0.016
Sexual well-being 68.10(18.23) 54.87 (23.25) 0.11
Physical well-being: chest 77.10 (20.59) 68.42(17.57) 0.20
Physical well-being: abdomen 76.56 (26.27) 69.77 (23.25) 0.46
Satisfaction with nipples 54.00 (33.26) 66.88 (29.14) 0.36

Data are presented as mean (standard deviation).

we observed improved satisfaction with outcomes and
with breasts as time since BR progressed in both linear
regression and grouped analyses. The higher satisfaction
with breast scores reported by patients treated longer ago
suggests that satisfaction and QoL have the potential to
improve as time passes. Prior studies have also shown that
QoL improves over time in cancer patients [22, 23] and
also specifically after BR [24]. Our study parallels the
findings by Nelson and colleagues [25] who also studied
long-term satisfaction and QoL outcomes in patients who
underwent autologous and implant-based BR at a single
academic institution in the USA [25]. We found no dif-
ferences in satisfaction outcomes between patients who
underwent primary versus secondary BR. Although the
majority of patients undergo primary BR due to better
aesthetic results, secondary BR is sometimes preferred or
required in selected patients. A previous study by Yoon
and colleagues [26] investigated PROMs in immediate
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and delayed BR and found no effect of timing of BR on
QoL and satisfaction outcomes, even though preopera-
tive PROMs differed significantly. These findings suggest
that it is the BR itself which instigates an enhanced QoL
and continues to improve over time. Long-term QoL in
cancer survivors has even been reported to reach levels
comparable to general population in multiple studies [23,
27,28]. An explanation for Improved outcomes may also
be associated with a response shift over time: as time pass-
es, disease-free survivors have a more pragmatic view of
the role of cancer in their everyday life [22]. The improved
satisfaction with outcomes and breasts that we observed
suggests that the surgery itself may not be the only rele-
vant factor determining postoperative QoL and satisfac-
tion. Psychological factors may also influence QoL and
satisfaction, including the time that women need to adapt
to the new body, as some women may feel disconnected
to their breast(s) [4, 29].
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Another important factor in patient well-being in the
context of disease is coping. Healthy coping mechanisms
such as self-regulation abilities and prevention of avoid-
ance can improve QoL over time [29]. With time pro-
gressing after surgery, women may experience cognitive
and emotional processing, which can lead to posttrau-
matic growth and therefore improved QoL in patients af-
ter breast reconstructive surgery [30]. The current study
showed better psychosocial well-being, but not sexual
well-being, in patients who underwent BR longer ago,
which again is similar to the results demonstrated in the
study by Nelson and colleagues [25]. Psychological inter-
ventions can have a positive impact on posttraumatic
growth, thereby leading to better QoL [29]. It is well
known that a breast cancer diagnosis can be a traumatic
event and needs to be approached in a multidisciplinary
manner [29]. In recent years, focus on psychological care
for breast cancer patients has become increasingly evi-
dent and the effect of specific interventions has led to bet-
ter psychological well-being in breast cancer patients
[31].

In conclusion, time since BR resulted in improved
PROMs such as QoL and satisfaction in patients. The cur-
rent study underlines the importance of long-term
PROMs related to breast cancer treatment and BR, to help
provide patients and health care professionals with a re-
alistic outlook and to facilitate managing expectations re-
garding BR.
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