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Background: The aim of this study was to evaluate the long-term patient satis-
faction and quality of life 9 to 13 years after autologous versus alloplastic breast
reconstruction and compare the data to those of an earlier study.

Methods: This is a 9-year follow-up study of 92 women who underwent breast
reconstruction (47 autologous and 45 alloplastic) between 2006 and 2010 and
filled out the BREAST-Q questionnaire in 2010. Changes in BREAST-Q) scores
were analyzed by using a change score from baseline (2010) to follow-up (2019),
which was presented by a mean change score with 95% confidence intervals.
Linear regression analyses were performed to test which patient characteristics
were related to the BREAST-Q change scores.

Results: The response rate at follow-up was 60% (25 autologous and 30 allo-
plastic). Responders at follow-up had a lower body mass index and had less
frequently undergone unilateral breast reconstruction compared to the non-
responders. Women undergoing both autologous and alloplastic breast recon-
struction had significantly decreased satisfaction with breasts (-4 points),
satisfaction with outcome (-8 points), and satisfaction with nipples (-20 points)
over time. None of the patient characteristics, including reconstruction tech-
nique, were related to the BREAST-Q) change scores.

Conclusions: Satisfaction with breasts, satisfaction with outcome, and satisfac-
tion with nipples decreased slightly over time for women undergoing alloplastic
and autologous breast reconstruction. Women undergoing autologous breast
reconstruction seemed to remain more satisfied with their breasts 9 to 13 years
after breast reconstruction compared to women undergoing alloplastic breast
reconstruction. Because of the small sample size, conclusions should be care-
fully drawn. However, the results were in line with the expectations based on
previous literature.  (Plast. Reconstr. Surg. 151: 467, 2023.)

n increasing number of women seek to
have their breasts reconstructed follow-
ing surgery for breast cancer." Following

mastectomy, breast reconstruction can generally
be carried out using two techniques. The first is
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autologous breast reconstruction, in which the
patient’s own body tissue is the principal compo-
nent to reconstruct the volume and lining of a
new breast. The second is alloplastic breast recon-
struction, in which breast implants are used for
volume reconstruction. In the latter case, local or
regional flaps are sometimes used to reconstruct
skin shortages. Patient (body) characteristics and
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shared decision-making determine which recon-
struction technique is selected.

High patient satisfaction and quality of life
(QOL) as evaluated by the woman have become
the most important goal to achieve now that
morbidity and mortality control have reached
the higher obtainable levels. A recent systematic
review showed that patients who underwent autol-
ogous breast reconstruction have higher patient
satisfaction and QOL compared to women who
underwent alloplastic breast reconstruction.*’
The average follow-up of the evaluated studies was
24 months (range, 3 to 84 months).” To date, no
study on patient satisfaction and QOL associated
with type of breast reconstruction has presented
data with a follow-up of more than 8 years.*”

The aim of this study was to evaluate the
change in patient satisfaction and QOL 9 to 13
years after breast reconstruction in women who
underwent autologous breast reconstruction ver-
sus alloplastic breast reconstruction by comparing
BREAST-Q) scores from relatively shortly (0 to 4
years) after reconstruction to scores 9 years later.
We hypothesized that BREAST-Q) scores remained
stable over time, with higher scores in the autolo-
gous group compared to the alloplastic group.

PATIENTS AND METHODS

Study Design and Participants

This study is a 9-year follow-up of the
study by Eltahir et al. (“Which Breast Is Best?
Successful Autologous or Alloplastic Breast
Reconstruction: Patient-Reported Quality-of-
Life Outcomes”) and consists of the partici-
pants who were included in that study.” The
initial cohort (n = 92) was a sample of women
older than 18 years who underwent success-
ful autologous (n = 47) or alloplastic (n = 45)
breast reconstruction between 2006 and 2010 at
a single tertiary care center who filled out ques-
tionnaires in November of 2010 (baseline). The
median follow-up was 26 months (range, 5 to
52 months) for the autologous group and 23.5
months (range, 4 to 48 months) for the alloplas-
tic group, which was when the first BREAST-Q
data were collected (baseline). Successful breast
reconstruction was defined as having a unilateral
or bilateral breast reconstructed successfully.
The occurrence of metastasis, severe illness, and
reconstruction failure were exclusion criteria.
Apart from information on sociodemograph-
ics, clinical data, treatment stage, and the com-
plications that occurred during follow-up, data
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were retrieved from the patient files.” The insti-
tutional review board at the University Medical
Center Groningen granted a waiver for the ini-
tial study (METc 2010.191) and this follow-up
study (METc 2019.268).

Procedure

The 92 participants originally included in the
“Which Breast Is Best?” study were asked to partic-
ipate in this follow-up study by means of an infor-
mation letter in July of 2019. Before approaching
women, we identified dead patients by using the
electronic patient file selection screen without
opening the patient file. The information letter
was accompanied by the same questionnaires that
were administered in 2010. Potential participants
had 2 weeks to respond before a reminder was
sent. Those willing to participate returned the
filled out questionnaires including the signed
informed consent form for use of their medical
records.

Questionnaires and Scoring

The postoperative BREAST-Q) reconstruction
module,” the Hospital Anxiety and Depression
Scale, and the 36-Item Short-Form Health Survey
were used in this study.®’

BREAST-Q

This questionnaire is designed to evaluate
patient satisfaction and health-related QOL
before and after breast surgery. The postop-
erative reconstruction module was used, which
consists of six satisfaction domains [satisfaction
with breasts, outcome, nipples, information,
surgeon, medical team (18, seven, five, 15, 12,
and seven items, respectively) ] and three QOL
domains [psychosocial, sexual well-being, and
physical well-being: chest and abdomen (10,
six, 16, and 13, items, respectively)]. The lat-
ter (physical well-being: abdomen) applied
only to the women who underwent autologous
breast reconstruction.” The responses on each
BREAST-Q) subscale were scored on a zero
(worst) to 100 (best) scale.

Hospital Anxiety and Depression Scale

This questionnaire aims to detect symptoms of
anxiety and depression in patients. Both domains,
depression and anxiety (seven items each), are
scored on a scale of 0 to 21 and then categorized
(i.e., score of 0 to 7 = no symptoms of anxiety
or depression, 8 to 10 = symptoms of anxiety or
depression, and 11 to 21 = symptoms of severe
anxiety or depression).’
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36-Item Short-Form Health Survey

This questionnaire is a tool used frequently
worldwide to assess health-related QOL and con-
sists of eight different domains (i.e., physical func-
tioning, role limitations attributable to physical
health, role limitations attributable to emotional
problems, energy/fatigue, emotional well-being,
social functioning, pain, and general health (10,
four, three, four, five, two, two, and five items,
respectively). Each domain is scored on a zero
(worst) to 100 (best) scale.!’

General Characteristics

Based on data gathered in the past,” we asked
questions on socioeconomic status to gather addi-
tional information on general characteristics from
2019. The following characteristics were measured:
age, body mass index (BMI), smoking status, marital
status, level of education, and occupational status.

Outcomes

The primary outcome of this study was the
change in BREAST-Q) score from baseline (0 to 4
years after breast reconstruction) to 9 years later
at follow-up (9 to 13 years after breast reconstruc-
tion) for the following subscales: satisfaction with
breasts, satisfaction with outcome, psychosocial
well-being, sexual well-being, physical well-being,
and satisfaction with nipples. Satisfaction with
information, surgeon, medical staff, and office
staff were considered the secondary outcomes.

Definitions

Autologous breast reconstruction included
women who underwent deep inferior epigas-
tric perforator flap or pedicled/free transverse
abdominis muscle flap surgery. Alloplastic breast
reconstruction included women who had under-
gone reconstruction using a breast implant or tis-
sue expander followed by a breast implant, with or
without a local or regional flap. The time between
the reconstruction and the administration of
the questionnaires at both baseline and follow-
up was calculated in years. Age was calculated in
years. BMI was calculated in kilograms per meter
squared. The indication for breast reconstruction
was categorized as prophylactic in case of bilateral
breast reconstruction for BRCA gene carriers, and
malignancy in case of unilateral or bilateral breast
reconstruction related to a breast cancer diag-
nosis. Smoking status was defined as yes or no.
Radiotherapy was defined as radiotherapy at the
chest area and defined as yes or no. Subsequent
procedures performed at the reconstructed
breast(s) after 2010 were categorized as follows: 0,

no subsequent procedures; 1, nipple reconstruc-
tion/areola tattoo; and 2, subsequent procedures
such as secondary scar, dog-ear corrections, lipo-
filling, liposuction, and replacement of implant
because of capsular contracture.

Statistical Analyses

For participants’ characteristics, descriptive
statistics were used. Continuous variables were
presented by means and standard deviations for
normally distributed data and by medians and
interquartile ranges for nonnormally distrib-
uted data. Nominal variables were described by
counts and proportions. To estimate potential
bias by selective dropout, the characteristics of
the women included at follow-up were compared
to the women who did not participate at follow-
up. As for the participants included at follow-up,
baseline characteristics from 2010 were compared
to those from 2019 and compared between the
autologous and alloplastic breast reconstruction
groups. Group comparisons were performed
using the paired sample or ftestin case of normally
distributed continuous variables, and Wilcoxon
signed rank test or Mann-Whitney U test if data
were nonnormally distributed.

BREAST-Q subscales were presented as means
+ standard deviation and compared between
autologous and alloplastic and between baseline
and follow-up. Changes in BREAST-Q) scores over
time were analyzed by using a change score, from
baseline to follow-up, which was presented by a
mean change score with 95% confidence intervals
(CIs). Linear regression analyses were established
to analyze which patient characteristics where
related to the change score of the primary out-
comes. Based on the literature and institutional
experience, we chose to examine the following
patient characteristics: age, BMI, reconstruction
indication, bilateral breast reconstruction, radio-
therapy, smoking, symptoms of anxiety and symp-
toms as measured by the Hospital Anxiety and
Depression Scale, general health as measured by
the 36-Item Short-Form Health Survey, and sub-
sequent procedures performed after 2010.%"" A
value of P< 0.05 was considered statistically signif-
icant. All analyses were conducted with IBM SPSS
version 26 (IBM Corp., Armonk, NY).

RESULTS

Study Population

Using the electronic patient file, we found
that of the 92 women who participated at
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baseline, two women had died between 2010 and
2019. Therefore, we invited 90 to participate at
follow-up. Unfortunately, the hospital’s registra-
tion was not up to date, and we identified another
six women who were dead. A total of 55 women
responded and were included at follow-up [55 of
92 (60% inclusion rate)]. Of the 55 included par-
ticipants, 25 underwent autologous breast recon-
struction and 30 underwent alloplastic breast
reconstruction. [See Figure, Supplemental Digital
Content 1, which shows a flowchart of participant
inclusion at follow-up. (First row) Initial number of
included participants in the first study (baseline,
2010). (Left column) The autologous patients and
those who dropped out from the initial cohort
until the follow-up study (2019). (Right column)
The numbers for the alloplastic group, http://
links.lww.com/PRS/F605.] Among the responders
at follow-up, fewer women had undergone uni-
lateral breast reconstruction for malignancy com-
pared to the nonresponders (40% versus 65%; P=
0.019). The responders had a lower BMI at base-
line compared to the nonresponders (23 versus
26; P=0.033) (Table 1).

The women included in this study who
underwent alloplastic breast reconstruction
were younger than the women who underwent

autologous breast reconstruction (53 years ver-
sus 60 years; P=0.004) at follow-up. Women who
underwent alloplastic breast reconstruction had a
slightly higher BMI at follow-up compared to base-
line (24 kg/m? versus 23 kg/m? P = 0.004) and
had decreased in general health from baseline to
follow-up (from 85 to 70; P=0.030) (Table 2).

Change in BREAST-Q subscales

Most BREAST-Q) subscales showed a decrease
in score from baseline to follow-up for both the
autologous and alloplastic breast reconstruction
groups, and three subscales had significantly
decreased (i.e., satisfaction with breasts, satisfac-
tion with outcome, and satisfaction with nipples).
Satisfaction with breasts decreased from base-
line to follow-up with a mean of -4 (95% CI, -9
to —1; P = 0.046) for the whole group. Women
who underwent autologous breast reconstruction
were more satisfied with their breasts in 2010 and
remained more satisfied with their breasts in 2019
compared to women who underwent alloplastic
breast reconstruction (P = 0.016) (Table 3). The
decrease in satisfaction with breasts was similar
in both groups [-4 (95% CI, -10 to 1) and —4
(95% CI, -9 to 0), respectively; P = 0.964]. [See
Figure, Supplemental Digital Content 2, which

Table 1. Assessment of Selection Bias: Participant Baseline Characteristics

Characteristic Responders (%) Nonresponders (%) P

No. 55 (60) 37 (40)

Age, yr 0.77
Median 48.0 48.0
IQR 41.0-53.0 41.0-52.5

BMI, kg/m2 0.08*
Median 23.4 26.2
IQR 22.1-25.3 22.8-27.7

Autologous or alloplastic 0.19
Autologous 25 (45) 22 (59)

Alloplastic 30 (55) 15 (41)

Bilateral reconstruction 31 (57.4) 12 (32.4) 0.01*
Unilateral reconstruction for malignancy 22 (40.0) 24 (64.8) 0.02*
Bilateral reconstruction for malignancy 2 (3.6) 1(2.7) 0.80
Bilateral prophylactic reconstruction 19 (34.5) 8 (21.6) 0.18
Unilateral reconstruction for malignancy and 12 (21.8) 4 (10.8) 0.17

contralateral prophylactic reconstruction

Immediate reconstruction 29 (53.0) 16 (43.2) 0.27

Nipple-sparing mastectomy 2 (3.6) 0 (0.0) 0.51

Total nipple reconstruction 35 (64.5) 22 (59.5) 0.38

Nipple reconstruction 35 (64.5) 21 (56.8) 0.36

Areola tattoo 26 (48.1) 16 (43.2) 0.57

Radiotherapy 13 (24.1) 12 (32.4) 0.25

TNM stage 0.36
0-11B 26 (48.1) 20 (54.1)

IITA-TIIC 5(9.3) 6 (16.2)

BRCA mutation 24 (44.4) 10 (27.0) 0.13

Comorbidity 7 (13.0) 9 (24.3) 0.10

Smokers 10 (18.5) 10 (27.0) 0.23

Chemotherapy 18 (33.3) 17 (45.9) 0.24

Education, high 21 (38.9) 13 (35.1) 0.60

Partner 46 (85.2) 30 (81.1) 0.50

IQR, interquartile range; TNM, tumor, node, metastasis.
2P<0.05.
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Table 2. Patient Characteristics by Reconstruction Type at Baseline and at Follow-Up

Baseline Follow-Up

Characteristic Autologous Alloplastic Autologous Alloplastic
No. 25 30 25 30
Age, yr

Median 51.0 44 60.0 53.0

IQR 44.5-54.5 36.5-50.5° 53.5-63.5° 45.7-59.2"<
Time!

Median 2.0 2.2 11.0 11.1

IQR 1.13-2.71 1.0-2.6 10.1-11.72 9.7-11.5"
BMI, kg/m*¢

Median 24.5 23.3 25.1 24.0

IQR 22.7-28.9 20.8-24.8 22.9-27.9 21.8-26.1"
Reason for reconstruction

Malignancy® 22 (88) 14 (46.7) n.c. n.c.

Prophylactic* 3 (12) 16 (53.3) n.c. n.c.
Laterality

Bilateral reconstruction’ 10 (40) 23 (76.7) n.c. n.c.

Unilateral reconstruction’ 15 (60) 7 (23.3) n.c. n.c.
Smoking

Smokers 5 (20.0) 6 (20.0) 2 (8.0) 4.0 (13.3)

Nonsmokers 20 (80.0) 23 (76.3) 22 (88.0) 25.0 (83.3)
Radiotherapy

Radiotherapy 10 (40.0) 3 (10.0)® 10 (40.0) 3 (10.0)

No radiotherapy 15 (60.0) 27 (90.0) 15 (60.0) 27 (90.0)
Anxiety symptoms 28 5 (20.0) 3 (10.0) 5 (20.0) 9 (30.0)
General health"

Median 75.0 85.0 75.0 70

IQR 65.0-90.0 70.0-90.0 50.0-80.0 50.0-90.0"
No procedures' n.a. n.a. 13 (52) 14 (46.7)
Total nipple reconstruction/ n.a. n.a. 8 (32) 13 (43)
Nipple reconstruction/ n.a. n.a. 5 (20) 10 (33)
Soﬁemnly areola tattool n.a. n.a. 8 (32) 11 (87)
Symmetrizing correction* n.a. n.a. 4 (16.0) 2 (6.7)
Scar/dog-ear correction* n.a. n.a. 2 (8.0) 1(3.3)
New reconstruction*" n.a. n.a. 2 (8.0) 4 (13.3)

n.a., not applicable; n.c., no change, same as at baseline; IQR, interquartile range.

“Difference with autologous baseline (P < 0.05).

"Difference with alloplastic (P< 0.05).

‘Difference with autologous follow-up (P < 0.05).

“Time between reconstruction and filling out questionnaire.

‘Reconstruction for malignancy either unilateral or bilateral reconstruction related to a breast cancer diagnosis and prophylactic reconstruc-

tion in case of bilateral reconstruction for BRCA gene mutation.
‘Reconstruction performed on both breasts.

gAnxiety score 28 as measured by the Hospital Anxiety and Depression Scale.
"General health score as measured by the 36-Item Short-Form Health Survey.

‘No subsequent procedures after 2010.
Nipple reconstruction/areola tattoo after 2010.

*Subsequent procedures such secondary (scar corrections after 2010).

'In the autologous group, lipofilling/liposuction; in the alloplastic group, replacement of implant because of capsular contraction.

shows satisfaction with breasts. BREAST-Q) scores
of the subscale satisfaction with breasts (y axis)
by reconstruction type for baseline (2010) and
follow-up (2019) (x axis), with mean difference
and 95% CI. Significance level is shown per group
over time, indicated for the autologous group
in blue and the alloplastic group in 7red, and is
shown between groups behind the curly bracket,
hittp://links.lww.com/PRS/F606.] Satisfaction with
outcome decreased for the whole group [-8 (95%
CI, -14 to -2); P=0.011]. The decrease was —4
(95% CI, -12 to 4) for the autologous group and
-12 (95% CI, 21 to -3) for the alloplastic group
(P = 0.163). [See Figure, Supplemental Digital
Content 3, which shows satisfaction with outcome.

BREAST-Q) scores of the subscale satisfaction with
outcome (y axis) by reconstruction type for base-
line (2010) and follow-up (2019) (x axis), with
mean difference and 95% CI. Significance level
is shown per group over time, indicated for the
autologous group in blue and the alloplastic group
in red, and is shown between groups behind the
curly  bracket,  hittp://links.lww.com/PRS/F607.]
Psychosocial well-being did not change from base-
line to follow-up for the whole group [1 (95% CI,
—4 to 6; P = 0.873]. The change was 4 (95% CI,
-4 to 12) in the autologous group and -2 (95%
CI, -9 to 5) in the alloplastic group (P = 0.222).
[See Figure, Supplemental Digital Content 4,
which shows psychosocial well-being. BREAST-QQ

471


http://links.lww.com/PRS/F606
http://links.lww.com/PRS/F607

Plastic and Reconstructive Surgery ® March 2023

Table 3. BREAST-Q Scores by Reconstruction Type at Baseline in 2010 and at Follow-Up in 2019

Baseline Follow-Up

BREAST-Q Subscale Autologous Alloplastic Total Autologous Alloplastic Total
No. 25 30 55 25 30 55
Satisfaction with breasts 75 + 20 64 +18° 69 + 19 72 + 18 59 + 14° 65+ 17¢
Satisfaction with outcome 80 + 20 74 + 21 78 + 20 74 £ 19 64 + 21" 69 + 21¢
Psychosocial well-being 7119 76 £ 17 74+ 18 75+ 19 73+ 16 74 £ 17
Sexual well-being 58 + 20 60 + 23 59 + 22 59 + 24 55+ 19" 56 + 21
Physical well-being: chest 76 + 15 70 + 16 73 + 16 75+ 19 68 + 13 71 +16
Physical well-being: abdomen 75 + 22 n.a. n.a. 82+ 18 n.a. n.a.
Satisfaction with nipples 72 £ 21 74 £ 28 73 £ 25 55 + 25° 49 + 25" 51 + 25¢
Satisfaction with information 69 + 12 70 + 17 69 + 15 73 + 18 65+ 19 68 +19
Satisfaction with surgeon 92 +15 86 + 20 88 + 18 92 + 14 82 + 22 86 + 20
Satisfaction with medical staff 85+ 21 88+ 19 87+ 19 78 + 24 87 + 21 83 +22
Satisfaction with office staff 81 +25 84 +21 82 + 22 83 + 26 86 + 20 69 + 22

n.a., not applicable because physical well-being: abdomen does not apply to the alloplastic group.

“Difference with autologous baseline (< 0.05).
"Difference with alloplastic baseline (P< 0.05).
‘Difference with autologous follow-up (P< 0.05).
dDifference with total at baseline (P< 0.05).

scores of the subscale psychosocial well-being (y
axis) by reconstruction type for baseline (2010)
and follow-up (2019) (x axis), with mean differ-
ence and 95% CI. Significance level is shown per
group over time, indicated for the autologous
group in blue and the alloplastic group in 7ed,
and is shown between groups behind the curly
bracket,  http://links.lww.com/PRS/F608.] Sexual
well-being was -2 (95% CI, -8 to 3) (P = 0.122)
for the whole group, 1 (95% CI, -6 to 7) for the
autologous group, and -5 (95% CI, -13 to 3) for
the alloplastic group (P = 0.286). [See Figure,
Supplemental Digital Content 5, which shows sex-
ual well-being. BREAST-Q) scores of the subscale
sexual well-being (y axis) by reconstruction type
for baseline (2010) and follow-up (2019) (x axis),
with mean difference and 95% CI. Significance
level is shown per group over time, indicated for
the autologous group in blue and the alloplastic
group in red, and is shown between groups behind
the curly bracket, http://links.lww.com/PRS/F609.]
Physical well-being: chest was equal for the whole
group [-1 (95% CI, -5 to 3); P = 0.479], which
was similar in both groups [-1 (95% CI, -6 to 3)
and -2 (95% CI, -8 to 4), respectively; P=0.718].
[See Figure, Supplemental Digital Content 6,
which shows physical well-being: chest. BREAST-Q
scores of the subscale physical well-being: chest (y
axis) by reconstruction type for baseline (2010)
and follow-up (2019) (x axis), with mean differ-
ence and 95% CI. Significance level is shown per
group over time, indicated for the autologous
group in blue and the alloplastic group in red, and
is shown between groups behind the curly bracket,
http://links.lww.com/PRS/F610.] Physical well-
being: abdomen only applies to the autologous
group and increased from baseline to follow-up,
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although the difference was not significant
[8 (95% CI, -2 to 17); P = 0.231]. [See Figure,
Supplemental Digital Content 7, which shows
BREAST-Q) subscale physical well-being: abdo-
men. BREAST-Q) scores of the subscale physical
well-being: abdomen (y axis) for the autologous
group for baseline (2010) and follow-up (2019)
(x axis). This subscale does not apply to the allo-
plastic group. Mean difference and 95% CI are
shown from baseline to follow-up. Significance
level for change over time is shown in blue behind
the graphed line, hitp://links.lww.com/PRS/F611.]
Satisfaction with nipples showed the largest
decrease from baseline to follow-up, which was
significant [-20 (95% CI, -28 to -11); P< 0.000].
[See Figure, Supplemental Digital Content 8,
which shows BREAST-Q) subscale: satisfaction with
nipples. BREAST-Q) scores of the subscale satisfac-
tion with nipples (y axis) by reconstruction type
for baseline (2010) and follow-up (2019) (x axis),
with mean difference and 95% CI. Significance
level is shown per group over time, indicated for
the autologous group in blue and the alloplastic
group in red, and is shown between groups behind
the curly bracket, http://links.lww.com/PRS/F612.]
The decrease was —16 (95% CI, -28 to —4) for the
autologous group and -23 (95% CI, -38 to -9) for
the alloplastic group (P= 0.434) (Table 3).
Satisfaction with information was stable
for the whole group [-1 (95% CI, -4 to 3); P=
0.699] but significantly different between groups
[4 (95% CI, -4 to 8) and -5 (95% CI, -10 to -1),
respectively; P = 0.012]. Satisfaction with sur-
geon was -1 (95% CI, -4 to 3) (P=0.502) for the
whole group and equal in both groups [0 (95%
CL 4 to 4) and -1 (95% CI, -7 to 4), respectively;
P =0.742]. Satisfaction with medical staff was -3
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Table 4. Linear Regression Analyses on Difference Score in BREAST-Q Scales from Baseline in 2010 to Follow-
Up in 2019 for Potential Cofounders

Physical Physical
Satisfaction  Satisfaction Psychosocial Sexual Well-Being:  Well-Being:  Satisfaction
with Breasts with Outcome Well-Being Well-Being Chest* Abdomen®  with Nipples®
Confounders f 95%CI B 95%CI B 9%5%CI B 95%CI B 95%CI B 95%CI B 95%CI
Reconstruc-  -0.16 -7.24 to -8.23 -19.91 -6.21 -16.30to -5.71 -16.33 -1.44 -9.40to n.a. na. -7.18 -25.63
tion tech- 6.93 to 3.44 3.88 to 4.91 6.52 to
nique® 11.27
Indication, -0.42 -7.79 to -3.32 -15.82 -11.00" -21.39 to -3.69 -15.00 -2.85 -11.15 n.a. n.a. -15.22 -33.55
prophylac- 6.50 t0 9.21 -0.61" to 7.62 to 5.45 to
tic yes* -3.11
Bilateral -1.15-8.36 to -11.30" -23.00 -9.22 -19.29 to -3.79 -14.63 -3.00 -11.05 n.a. n.a. -7.46 -26.16
reconstruc- 6.07 to 0.40' -0.85 to 7.06 to 5.05 to
tion 11.24
Age -0.18 -0.56 to -0.20 -0.85to -0.00 -0.57to —0.01 -0.60 to 0.04 -0.41 to -0.56 -2.05 to -0.12 -1.25
0.21 0.46 -0.56 0.59 0.48 0.93 to 1.01
BMI -0.04 -1.06to 0.32 -1.44to 094 -052to 0.35 -1.20to 0.16 -0.99 to 0.11 -2.76to -0.23 -3.03
0.97 2.08 -2.39 1.90 1.31 2.98 to 2.58
Smokingyes  6.75 -1.89to 3.83 -11.19 3.10 -9.46to -2.29 -15.69 9.62 -0.52to -0.41 -23.18 15.96 -6.30
15.39 to 18.85 15.66 to 11.12 19.29 to 22.36 to
38.23
Radiotherapy 0.03 -8.52to 6.15 -8.03to -0.34 -12.35t0 1.67 -10.99 -7.73" -16.88 n.a. n.a. 1414 -8.70
yes 8.58 20.32 11.67 to 14.33 to 1.42' to
36.99
Anxiety -0.92 -10.83 6.31 -10.75 -0.23 -14.60 to -4.05 -19.08 -2.23 -13.46 097 -23.7t0 4.78 -21.42
to 8.98 to 23.37 14.14 to 10.98 t0 9.00 26.07 to
30.98
General 0.03 -0.17t0 0.28 -0.07to 0.00 -0.28to 0.16 -0.14 to -0.12 -0.34 to 0.20 -0.28 to -0.28 -0.80
health® 0.22 0.62 0.29 0.45 0.11 0.67 to 0.25
Nipple/are- -4.56 -12.69 6.30 -7.15t0 -6.11 -17.92t0 0.26 -12.27 -0.35 -9.69 to n.a. n.a. -9.90 -31.53
ola tattoo’ to 3.58 19.75 5.71 to 12.78 8.98 t97
11.72
Corrections®  9.83" 2.06to 2.15 -11.41 470 -6.87to 5.59 -6.53 to -3.47 -12.52; n.a. n.a. 2377 -1.05
17.60" to 15.70 16.28 17.71 5.59 to
48.59'

n.a., not applicable.

*Anxiety = 3, prophylactic in case of bilateral prophylactic breast reconstruction (yes = 1, no = 0 in case of unilateral or bilateral breast recon-
struction related to a breast cancer diagnosis on either one of two reconstructed breasts); General health = 4, general health score as measured
by the 36-Item Short-Form Health Survey continuous; Nipple/areola tattoo = 5, nipple reconstruction/areola tattoo after 2010 (yes = 1, no =
0); and Corrections = 6, subsequent procedures such secondary (scar) corrections after 2010 (yes = 1, no = 0).

PAutologous/alloplastic.

‘Prophylactic in case of bilateral prophylactic breast reconstruction (yes = 1, no = 0 in case of unilateral or bilateral breast reconstruction related
to a breast cancer diagnosis on either one of two reconstructed breasts).

dAnxiety score >8 as measured by the Hospital Anxiety and Depression Scale (yes = 1, no = 0).

‘General health score as measured by the 36-Item Short-Form Health Survey continuous.

‘Nipple reconstruction/areola tattoo after 2010 (yes =1, no = 0).

sSubsequent procedures such secondary (scar) corrections after 2010 (yes = 1, no = 0).

"P<0.05.

P<0.10.

iP=0.014.

(95% CI, -9 to 2) (P=0.211) for the whole group
and equal in both groups [-6 (95% CI, -17 to 5)
and -1 (95% CI, -7 to 5), respectively; P=0.414].
Satisfaction with office staff was 4 (95% CI, -2 to
10) (P=0.261) for the whole group and equal in
both groups [3 (95% CI, -4 to 11) and 5 (95%
CI, 1 to 10), respectively; P=0.826].

Factors Related to Change in BREAST-Q Scores

The performance of subsequent procedures
after 2010 had a positive effect on satisfaction
with breasts [10 (95% CI, 2 to 18); P = 0.014].
Prophylactic reconstruction had a negative

effect on psychosocial well-being [11 (95% CI,
-21 to 1); P = 0.038]. As for the subscales satis-
faction with outcome, satisfaction with nipples,
sexual well-being, and physical well-being, none
of the measured patient characteristics (i.e.,
reconstruction technique, reconstruction indi-
cation, bilateral reconstruction, age, BMI, smok-
ing, radiotherapy, symptoms of anxiety, general
health, nipple reconstruction, secondary correc-
tions) were associated with the change score or
could explain the decrease in BREAST-Q) scores
over time (Table 4). [See Table, Supplemental
Digital Content 9, which shows the patient char-
acteristics in relation to the remaining subscales
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and linear regression analysis on secondary out-
comes. Analysis was performed on the difference
scores from baseline (2010) to follow-up (2019)
for potential cofounders for the subscales satis-
faction with information, satisfaction with sur-
geon, and satisfaction with medical and office
staff, http://links.lww.com/PRS/F613.]

DISCUSSION

This study shows that satisfaction with breasts,
outcome, and nipples decreases over time for
women who underwent both autologous and allo-
plastic breast reconstruction. Womens’ breast sat-
isfaction decreased 4 points from 2010 to 2019,
which was similar for both breast reconstruction
groups (P = 0.964). Satisfaction with outcome
decreased 8 points over time and decreased more
in the alloplastic group (12 points) compared to
the autologous group (4 points), although this
difference was not significant (P = 0.163). The
satisfaction with nipples scale showed the larg-
est decrease (20 points) regardless of the fact
that 40% of women underwent nipple recon-
struction after 2010. This might be explained by
(partial) loss of projection of the reconstructed
nipple and/or (partial) fading of the areola tat-
too. The decrease in BREAST-Q) scores could not
be explained by patient characteristics at base-
line.*”"" The physical well-being: abdomen sub-
scale seemed to increase over time (8 points; P
= 0.231), indicating that when the baseline ques-
tionnaire was taken, most women who underwent
autologous breast reconstruction had possibly not
yet fully recovered from the abdominal surgery.

Comparison to the Literature

We confirm the findings of previous stud-
ies, that women who underwent autologous
breast reconstruction are more satisfied with
their breasts, both at baseline and at follow-up,
compared to women who underwent alloplastic
breast reconstruction.””’ The two other longi-
tudinal studies comparing autologous and allo-
plastic breast reconstruction found BREAST-Q
scores to remain stable over time. Their samples
were larger than the sample in our study, but
their response rates were much lower (10% and
14%, respectively). It is possible that women
who were less satisfied dropped out of the stud-
ies, which could have resulted in selection bias.
Furthermore, those studies had a shorter fol-
low-up, which could explain why they did not
find a decrease over time.*” In our study popu-
lation, women undergoing prophylactic breast
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reconstruction had a significant decrease in psy-
chosocial well-being over the 9 years of follow-up.
Another study focusing on BREAST-Q) scores after
prophylactic breast reconstruction found higher
psychosocial well-being scores at 2 years postop-
eratively.”” Our results could be a reflection of
a possible delay in the psychological burden of
BRCA gene mutation, prophylactic mastectomy,
and breast reconstruction.

Strengths and Limitations

The main strength of this study was the long
follow-up time of approximately 11 years after
breast reconstruction. To the best of our knowl-
edge, this study has the longest follow-up pub-
lished thus far. Also, the response rate reached
the follow-up threshold of 60% to 80%."

The main limitation of this study is the rela-
tively small sample size (n = 55), which is partly a
result of the long follow-up time and the already
limited number of women included in the origi-
nal study (n = 92). Compared with other studies
published thus far, we do have a high response
rate. Conclusions should be drawn with care.
However, the results of this study were in line
with the expectations based on previous litera-
ture. Our small sample size probably explains
why some of our results are not significant
despite quite large differences/changes between
both groups. The small sample size could also be
an explanation for why almost none of the stud-
ied patient characteristics were associated with a
change in satisfaction with breasts, satisfaction
with outcome, satisfaction with nipples, psycho-
social well-being, sexual well-being, and physical
well-being. For example, multiple studies have
shown that bilateral breast reconstruction and
radiotherapy greatly impact BREAST-Q scores.”
Another limitation is the absence of preoperative
questionnaires, which made adjustment for base-
line scores impossible. However, preoperative
data were not necessary to answer our research
question about long-term stability of BREAST-Q
scores.

We examined the presence of selection bias in
our study and found that more prophylactic bilat-
eral breast reconstructions were included in the
study and that women included at follow-up had
a lower BMI. The former could be explained by
the fact that some of the women who underwent
reconstruction for malignancy were most likely
the women who died between the two measure-
ment moments as the result of recurrent disease.
It could be that the women undergoing breast
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reconstruction for malignancy had a higher BMI
initially because of the use of adjuvant therapies
such as hormonal therapy, which would explain
the change. In 16 women, it was unclear why they
did not respond to the invitation. It is possible
that they moved to a new address or that they did
not wish to participate.

Clinical Relevance and Recommendations

Cano et al. found the minimally important
difference in BREAST-Q scores to be 4 points."
Our study found a significant decrease of 4
points in satisfaction with breasts over 9 years.
This means that, in our study, patients report a
relevant decrease in BREAST-Q scores, although
this decrease is of borderline relevance. Multiple
follow-up studies, with preferably a larger sample
size, should determine whether there really is a
relevant decline in breast satisfaction at long-term
follow-up.

We found no evidence for any of the patient
characteristics to cause a decrease in satisfac-
tion with breasts and satisfaction with outcome.
The question arises: What causes satisfaction
with breasts and satisfaction with outcome to
decrease? We speculate that possibly aesthetic
changes occur in the reconstructed breast(s)
over time (e.g., volumetric changes, occurrence
of inhomogeneities, or increasing asymmetry).
In the alloplastic group, capsular formation and
contracture could play a role, and in the autolo-
gous breast reconstruction group, breast ptosis
might become more prominent because of the
lack of Cooper ligaments in the autologously
reconstructed breast(s). Breast ptosis changes
the ideal upper-to-lower pole ratio of the breast,
which could cause women to be less satisfied with
the shape of their breast(s). It would be interest-
ing to see what actually occurs with the recon-
structed breast over a span of approximately 10
years and objectively measure volumetric and
shape changes in breast appearance. This could
be one of the goals of future research. The results
showed a steep decrease in satisfaction with nip-
ples for the women in both the autologous and
alloplastic breast reconstruction groups (-16 and
-23, respectively). With this knowledge in mind,
it is important to inform women who consider
nipple reconstruction and/or areola tattoo about
the long-term satisfaction to adjust expectations
and avoid disappointment in the long run.

CONCLUSIONS

Satisfaction with breasts decreases over a time
span of 9 years by 4 points for women undergoing
both autologous and alloplastic reconstruction.
Women who underwent autologous breast recon-
struction seem to remain more satisfied with their
breasts 9 to 13 years after breast reconstruction
compared to women who underwent alloplastic
breast reconstruction. Satisfaction with outcome
decreases by 8 points over time and seemed to
decrease more in the alloplastic group compared
to the autologous group (12-point versus 4-point
decrease). The decrease was not related to patient
characteristics measured in this study. Research
on the physical changes of reconstructed breasts
over the years might help clarify why BREAST-Q
scores decrease slightly over time.
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