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Breast reconstruction has become an appro-
priate option for women diagnosed with 
breast cancer, and it has been reported that 

17 percent of mastectomy patients choose breast 
reconstruction.1 Breast reconstruction is accom-
plished in various ways. The National Health 
Service national database reported immediate 
breast reconstruction in 67 percent of the breast 
reconstruction cases, directly following the mas-
tectomy.1 However, breast reconstruction is a sec-
ondary process (i.e., in 33 percent of the cases).1 

The main breast reconstruction procedures are 
the autologous and alloplastic techniques; the last 
technique is performed in 63 percent of cases.2 
The alloplastic breast reconstruction procedure 
uses tissue expanders or breast implants with or 
without a flap. Flaps may be local (e.g., lateral tho-
racodorsal or thoracodorsal artery perforator) or 
regional (e.g., latissimus dorsi muscle). The flap 
used most frequently for autologous breast recon-
struction is the deep inferior epigastric perfora-
tor flap. Usually, nipple reconstruction and areola 
complex tattoo complete breast reconstruction. If 
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Background: Breast reconstruction is an appropriate option offered to women 
who are diagnosed with breast cancer or gene mutations. It may be accomplished 
with implants or autologous procedures. This cross-sectional study evaluated the 
satisfaction and quality of life in addition to complications and secondary cor-
rections in women after successful autologous or alloplastic (implant) breast 
reconstruction.
Methods: Women were included after successful breast reconstruction. The 
BREAST-Q instrument and standardized questionnaires on depression, recur-
rence concerns, and anxiety were sent by mail to the participants. In addi-
tion, data were collected on complications and secondary corrections. Multiple 
regression analysis and chi-square tests were applied to evaluate differences 
between the autologous breast reconstruction group (n = 47) and the implant 
breast reconstruction group (n = 45).
Results: Women with a successful autologous reconstruction were significantly 
more satisfied with their reconstructed breasts than women with successful 
alloplastic breast reconstruction as measured with the BREAST-Q satisfaction 
with breasts module (p = 0.023). More women with an autologous breast recon-
struction required secondary correction than women with an implant breast re-
construction (p = 0.012). Other findings did not differ between the two groups.
Conclusions: Autologous breast reconstruction leads to more satisfaction than 
does implant breast reconstruction, notwithstanding that women with an autol-
ogous breast reconstruction more often required a secondary correction. The 
study found no ideal breast reconstruction suitable for all patients. However, this 
study may inform patients and medical teams in making decisions about breast 
reconstruction. This pilot study indicated several questions that we plan to further 
investigate in a larger prospective study. (Plast. Reconstr. Surg. 135: 43, 2015.)
CLINICAL QUESTION/LEVEL OF EVIDENCE: Therapeutic, III.
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necessary, a correction of the contralateral side is 
performed to improve symmetry. Therefore, many 
months may pass before the final intended aes-
thetic result of breast reconstruction is achieved.

Every breast reconstruction technique is asso-
ciated with its own surgical complication and 
cost profile, and its own impact on quality of life. 
Fischer et al.3 concluded that free flap recon-
structions required fewer surgical procedures, 
had lower rates of complications and failures, 
required fewer clinic visits, and achieved a final, 
complete reconstruction faster than expander/
implant reconstructions. Ohkuma et al. showed 
that, although the quality of life of both groups was 
improved significantly postoperatively, autologous 
breast reconstruction had a lower physical func-
tioning.4 Cordeiro and McCarthy5 found that 95 
percent of the patients who had tissue expander/
breast implants were satisfied with the results and 
said they would choose the same reconstruction 
type again. Satisfaction did not correlate with 
late complications; however, the study was set up 
without a reference population. Hu et al.6 found 
that patients with a transverse rectus abdominis 
musculocutaneous flap reconstruction were more 
satisfied with their breasts than the patients who 
received implants. We may conclude from the liter-
ature that publications on quality of life following 
the various breast reconstruction techniques used 
mainly standard instruments and draw ambiguous 
conclusions. There is a need for studies based on 
sensitive and condition-specific instruments.7

This study aimed to investigate which tech-
nique of breast reconstruction, alloplastic or autol-
ogous, results in the highest quality of life. For this 
reason, we surveyed women who experienced a 
successful breast reconstruction at our institution. 
We used the BREAST-Q patient-reported outcomes 
measure as the primary instrument to measure the 
quality of life and satisfaction outcomes.8 In addi-
tion, data on complications and secondary correc-
tions were collected with widely used and validated 
questionnaires. We envision using the outcomes 
of this study to further tailor breast reconstruction 
procedures according to patients’ needs. More-
over, the results can help us to reach the best pos-
sible patient counseling, treatment, and care.

PATIENTS AND METHODS

Study Population
We surveyed women who underwent breast 

reconstruction after mastectomy at the Univer-
sity Medical Center Groningen, Groningen, The 
Netherlands, between 2006 and 2010 (Fig. 1). 

The study population consisted of two groups of 
women: the successful autologous breast recon-
struction group, and the successful implant 
breast reconstruction group. A successful breast 
reconstruction was defined as having a unilat-
eral or bilateral breast reconstructed successfully. 
The study included women with a good under-
standing of the Dutch language and who signed 
informed consent. The exclusion criteria were 
age younger than 18 years, legally incompetent 
women, the presence of metastasis or severe ill-
ness, reconstruction failure, and women who did 
not give informed consent. We received approval 
from the local medical ethics committee to con-
duct the study.

In the period from 2006 to 2010, breast recon-
struction was performed in 152 women (Fig. 1). 
One hundred thirty-nine of these women were 
considered eligible and were asked to participate 
in the study. We received signed informed consent 
from 100 women; of them, eight were excluded as 
detailed in the flow diagram. A total of 92 women 
completed the questionnaires: 47 patients who 
had undergone autologous breast reconstruction 
and 45 patients who had undergone alloplastic 
breast reconstruction.

Methods
The recently published BREAST-Q patient-

reported outcomes measure was used to appraise 
the outcome of breast reconstruction as perceived 
by the patients themselves.9 This is currently one 
of the few instruments in reconstructive breast sur-
gery that meets international standards in terms 
of development and validation. The BREAST-Q 
is designed to gauge the impact of breast recon-
struction on quality of life and satisfaction from 
the patient’s perspective. The BREAST-Q (postop-
erative) reconstruction module consists of nine 
scales. Each scale consists of three to five items 
using a Likert scale. The score from each scale 
is transformed into a 100-point scale. Thus, each 
scale displays a score ranging from 0 (very dissatis-
fied) to 100 (very satisfied). All scales have a good 
internal consistency (Cronbach alpha varies from 
0.88 to 0.97).10 Before starting the study, the Dutch 
versions of the questionnaires were validated in 
accordance with the protocol of the MAPI Trust 
(http://www.mapi-trust.org/). The back-trans-
lated versions were approved by Andrea L. Pusic, 
M.D., the author of the BREAST-Q. In addition, all 
patients of this study filled in the RAND 36-Item 
Health Survey,11 the Hospital Anxiety and Depres-
sion Scale,12,13 and the Concerns About Recur-
rence Scale–Dutch Language Version.14

http://www.mapi-trust.org/
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Information such as employment, educational 
level, marital status, and the time interval since 
the last treatment (Table 1) was obtained with the 
demographic questionnaire that was also used 
in the study by van den Beuken-van Everdingen 
et al.15 We retrieved clinical data and treatment 
stages from the patient files. In addition to the 
complications that had occurred, this registra-
tion included the American Society of Anesthesi-
ologists classification, and comorbidities such as 

diabetes mellitus, fibromyalgia, hypertension, and 
psychological instability. Data were collected con-
cerning the complication and its treatment and 
follow-up period.

For analysis, disease progression was classi-
fied using tumor, node, metastasis staging and 
divided into two categories: stage 0 to IIB, and 
stage III to IIIC. Furthermore, complications 
were classified into three groups, according to 
the treatment that was given to the patient (i.e., 

Fig. 1. Flow diagram. DIEP, deep inferior epigastric artery perforator; TMG, transverse myocutaneous gracilis;  
TRAM, transverse rectus abdominis musculocutaneous; SIEA, superficial inferior epigastric artery; LD, latis-
simus dorsi.
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expectative, outpatient intervention, or clinical 
intervention).

Statistical Analysis
Descriptive statistics were applied to describe 

baseline characteristics, for which the patients 
were stratified according to their autologous or 
implant breast reconstruction. The BREAST-Q 
scores are presented as means and standard devia-
tions. Differences between the two groups on the 
BREAST-Q and RAND-36 were tested with multi-
ple regression analyses to adjust for bias by indica-
tion. Differences between the two groups on the 
Hospital Anxiety and Depression Scale and the 
Concerns About Recurrence Scale–Dutch Lan-
guage Version were tested with multiple logistic 
regression analyses. In both analyses, a back-trans-
forming method was applied to identify signifi-
cant variables, as all the multiple models included 
the variable “autologous/implant.” A value of p < 
0.05 was used to indicate significance. The com-
plications were analyzed with the Mann-Whitney 
U test, and are presented by reconstruction tech-
nique. The statistical analyses were performed 
using SPSS Version 18.0 (SPSS, Inc., Chicago, Ill.).

RESULTS
The overall response rate was 72 percent (100 

of 139). This cross-sectional study compared 47 
women who underwent autologous breast recon-
struction with 45 women who underwent implant 
breast reconstruction (Table 1).

Several significant differences were noted. 
The women with autologous breast reconstruc-
tion were significantly older than the women in 
the implant group (51 and 44 years, respectively). 
Furthermore, the autologous group underwent 
mastectomy and breast reconstruction at a signifi-
cantly older age (45 and 42 years, respectively). In 
addition, women with an autologous breast recon-
struction waited significantly longer (21 months) 
between the mastectomy and reconstruction than 
women with an implant breast reconstruction. 
Seventy-six percent of the implant group had 
bilateral breast reconstruction, and 58 percent of 
this group had a BRCA1 or BRCA2 gene mutation. 
In the autologous breast reconstruction group, 
more women had a high body mass index and 
more women in this group received radiotherapy. 
Autologous breast reconstructions were mainly 
unilateral and secondary reconstructions. Implant 
breast reconstructions were more primary and 
bilateral. Women who underwent implant breast 
reconstruction had higher education levels (50 

Table 1. Characteristics of the Patient Groups

Characteristics
Autologous 

(%)
Implant 

(%) p

No. 47 45
Age at questionnaire  

completion, yr
0.001*

    Median 51.0 44.0
    Range 35–78  26–62
Age at mastectomy, yr 0.034*
    Median 45.0 42.0
    Range 31–72 21–59
Age at reconstruction, yr 0.002*
    Median 49.0 42.0
    Range 31–74 22–59
Time between first  

mastectomy and first 
reconstruction, mo <0.001*

    Median 21.0 0.0 
    Range 0–135 6–90
Time between the last recon-

struction and question-
naires completed, mo 0.135

    Median 26.0 23.5
    Range  5–52  4–48
Comorbidity 11 (23.9) 6 (13.3) 0.213
BMI, kg/m2† <0.001*
    Median 26.0 23.0
    Range 20–33 18–34
BMI > 30 kg/m2† 10 (22.2) 2 (4.5) 0.015*
Smokers 7 (15.2) 14 (31.8) 0.063
Chemotherapy 23 (48.9) 12 (29.3) 0.060
Radiotherapy 20 (43.5) 6 (13.3) 0.001*
Mastectomy‡
    Unilateral 33 (70.2) 16 (35.6)

0.001*    Bilateral 14 (29.8) 29 (64.4)
Reconstruction
    Unilateral 34 (72.3) 15 (33.3)

<0.001*    Bilateral 13 (27.7) 30 (66.7)
TNM staging§
    Stage 0–IIB 25 (71.4) 41 (95.3)

 0.099    Stage IIIA–IIIC 10 (28.6) 2 (4.7)
BRCA1 or BRCA2 9 (19.1) 26 (57.8) <0.001*
Reconstruction
    Primary 17 (36.2) 28 (62.2)

0.012*    Secondary‖ 30 (63.8) 17 (37.8)
Nipple reconstruction 32 (68.1) 24 (53.3) 0.147
Areola tattoo 26 (55.3) 16 (35.6) 0.057
Education¶
    Low 35 (74.5) 22 (50.0)

0.016*    High 12 (25.5) 22 (50.0)
Partner #
    Single 7 (15.2) 7 (15.6)

0.964    Partner 39 (84.8) 38 (84.4)
BMI, body mass index; TNM, tumor, node, metastasis.
*Significant.
†At reconstruction.
‡Autologous: unilateral malignancy, n = 33; prophylactic bilateral,  
n = 6; bilateral malignancy, n = 2; therapeutic mastectomy in one 
breast and prophylactic mastectomy of the other breast, n = 6. 
Implant: unilateral malignancy, n = 15; preventive bilateral, n = 20; 
bilateral malignancy, n = 1; therapeutic mastectomy in one breast 
and prophylactic mastectomy of the other breast, n = 9.
§If there was a malignancy in both breasts, the tumor was classified 
in a higher stage.
‖Of these, five women in the autologous group and nine in the implant 
group underwent primary reconstruction on one side, and on the 
other a secondary breast reconstruction. Two women received tissue 
expander first and subsequently underwent prophylactic mastectomy.
¶High education means (university of applied science and univer-
sity) bachelor’s degree and higher. Low education is all degrees and 
levels below bachelor’s degree.
#When questionnaire was completed.
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percent) than women who underwent autologous 
breast reconstruction (26 percent).

BREAST-Q
The patients reported on their quality of life, 

measured with the BREAST-Q scores as shown in 
Table 2. After adjustment for significant differ-
ences between the two patient groups, patients who 
underwent autologous breast reconstruction scored 
significantly higher than patients who underwent 
implant breast reconstruction in the scale satisfac-
tion with breasts (p = 0.023). In all other scales, 
there were no other significant differences between 
autologous and alloplastic breast reconstruction. 
None of the domains of the RAND-36, the Hospi-
tal Anxiety and Depression Scale, or the Concerns 
About Recurrence Scale–Dutch Language Version 
showed significant differences between autologous 
and implant breast reconstruction after adjustment 
for relevant variables (Table 3).

The complication revisions registration 
(Table 4) showed asymmetry in 54 percent of 
women following autologous reconstruction, 
whereas this was 11 percent in women with implant 
breast reconstruction (Table 5). In addition, more 
women with an autologous breast reconstruction 
[n = 47 (25 percent)] underwent secondary cor-
rection than women with implant breast recon-
struction [n = 45 (12 percent)] (p = 0.012). There 
were no significant differences in complications 
between the two groups.

DISCUSSION
In this study, the BREAST-Q satisfaction with 

breasts module results showed that women who 
underwent autologous breast reconstruction were 
more satisfied with their breasts than women 
who underwent implant breast reconstruction  
(p = 0.023). Our data support previous studies.16,17 
Alderman et al.18 concluded that women with a 
transverse rectus abdominis musculocutaneous 
flap breast reconstruction were in general more 
satisfied with their breast reconstruction than 
women with implants. Bresser et al.19 showed that 
almost half of the women with implants feel that 
the reconstructed breast is not their own. The fact 
that women with an implant breast reconstruction 
were less satisfied with their breasts might be asso-
ciated with the high expectations of young women 
undergoing prophylactic mastectomy and direct 
implant reconstruction. In addition, 64 percent 
of the autologous group underwent secondary 
reconstruction; they might compare their recon-
structed breast to the period after mastectomy.

We found no other differences in quality of 
life between autologous breast reconstruction and 
implant breast reconstruction. These results were 
also found in previous studies,16,18,20,21 although 
these studies did not use a condition-specific 
instrument such as the BREAST-Q.

Our study showed that more women with 
autologous breast reconstruction needed sec-
ondary correction than did women with implant 
breast reconstruction (p = 0.012). In women with 
autologous breast reconstruction, more asym-
metry was observed than in women with implant 
breast reconstruction (p = 0.003). The fact that 
autologous breast reconstructions were mainly 
unilateral and secondary reconstructions might 
in part explain the need for secondary opera-
tions. Mlodinow et al. showed that autologous 
reconstruction patients experienced a higher rate 
of overall complications than those undergoing 
implant/expander reconstruction, in addition 
to higher rates of reoperation. This was mainly 
because perioperative complications included 
pedicle thrombosis and hematoma.22

The patients in the autologous group were older 
and underwent mastectomy and breast reconstruc-
tion at a significantly older age than the implant 
breast reconstruction group. The younger age of 
the prophylactic mastectomy patients might also 
help to explain the above differences. Moreover, 
prophylactic mastectomy patients decided more for 
direct alloplastic breast reconstruction. In addition, 
breast reconstruction could be delayed for medical 
reasons after therapeutic mastectomy. In our study, 
the autologous breast reconstruction group spent 
significantly more time between the first mastec-
tomy and the first reconstruction than did the allo-
plastic group. Previous studies showed that the time 
elapsed after surgery positively affected the quality 
of life in women with breast surgery.17 In our study, 
the longer period between mastectomy and breast 
reconstruction may have contributed to the higher 
satisfaction that we found in the autologous breast 
reconstruction group. However, the time interval 
between breast reconstruction and survey comple-
tion was almost the same for both groups (Table 1).

Table 2. BREAST-Q Scores*

BREAST-Q Domain Autologous Implants

Satisfaction with breasts 75.19 (17.09) 65.51 (17.55)
Satisfaction with the outcomes 81.82 (18.69) 74.53 (18.98)
Psychosocial well-being 73.96 (17.80) 77.18 (18.10)
Sexual well-being 60.89 (20.82) 61.14 (24.17)
Physical well-being 77.13 (17.11) 71.89 (15.06)
Physical well-being: abdomen 77.35 (23.90) —
Satisfaction with nipples 65.31 (27.82) 63.62 (33.99)
*Mean (SD) on a scale from 1 to 100.
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Sixty-four percent of the autologous group 
underwent secondary breast reconstruction. This 
may have influenced the quality of life and satisfac-
tion outcomes of this group. The study by Contant 
et al.23 found that women who underwent pri-
mary breast reconstruction compared this breast 
with their natural breasts and were more critical 
than women with a secondary breast reconstruc-
tion. This suggests that women undergoing sec-
ondary reconstruction were more easily satisfied. 
Another study also showed that women with a sec-
ondary breast reconstruction were more satisfied 
with sexuality and femininity than women who 

underwent primary breast reconstruction.24 Roth 
et al.25 concluded that women with primary breast 
reconstruction experienced more psychosocial 
and functional limitations than women with a sec-
ondary breast reconstruction. Our findings are in 
concordance with results suggesting that women 
with autologous breast reconstruction are more 
satisfied with their breast(s).

Boughton26 showed that the psychological con-
sequences of breast cancer surgery depend on the 
personality of the individual and not the type of sur-
gery being performed. A study by Medina-Franco et 
al.27 found that women with benign breast disease 
have better physical self-esteem than women with 
malignant disease. They suggest that the diagnosis 
of cancer has a greater impact on the patient’s self-
image than does the type of surgical procedure. 
However, this is not valid for prophylactic breast 
reconstruction patients. Damen et al.28 showed that 
90 percent of women with a breast reconstructed 
by means of a deep inferior epigastric perforator 
flap felt like it was their own breast. In a study by 
Drazan et al.,29 the deep inferior epigastric perfo-
rator flap reconstruction is recommended in pro-
phylactic bilateral mastectomy because in the long 
term it gives better tissue replacement than breast 

Table 4. Classification of Complications per 
Reconstructive Group

No.
Autologous 

(%) 
Implant 

(%) p

No. of patients in the 
subgroup 14 (29.2) 14 (31.1)

Complication groups
    Temporary disadvantage 

expectative policy 3 1 (7.1) 2 (14.3) 1.000
    Recovery after outpa-

tient intervention 11 4 (28.6) 2 (14.3) 0.648
    Recovery after clinical 

intervention 35 9 (64.3) 10 (71.4) 1.000

Table 3. Autologous versus Implant: Results of Multiple Linear Regression Analysis for BREAST-Q  
and RAND-36*

Variables† Beta SE p

95% CL  
for Beta

Lower Upper 

BQ1: Satisfaction with breasts Nipple reconstruction −8.16 3.52 0.023‡ −15.15 −1.18
BQ2: Satisfaction with the outcomes Age at questionnaires completed; time 

between first mastectomy and first  
reconstruction; chemotherapy; education; 
nipple reconstruction 4.90 4.00 0.226 −3.09 12.89

BQ3: Psychosocial well-being Nipple reconstruction 4.61 3.73 0.220 −2.80 12.01
BQ4: Sexual well-being Unilateral or bilateral reconstruction;  

nipple reconstruction 6.44 5.03 0.204 −3.56 16.45
BQ5: Physical well-being: breast region Unilateral or bilateral reconstruction −2.60 3.61 0.473 −9.77 4.57
BQ7: Satisfaction with nipples None −1.70 7.92 0.831 −17.55 14.15
R1: Physical functioning Comorbidity; BMI; nipple reconstruction 2.13 3.18 0.506 −4.20 8.46
R2: Social functioning Comorbidity −1.21 3.64 0.741 −8.44 6.02
R3: Physical role problem Comorbidity; BRCA; nipple reconstruction 5.41 7.58 0.477 −9.65 20.47
R4: Emotional role problem None −7.39 7.44 0.323 −22.17 7.38
R5: Mental health Comorbidity; partner; complications −2.05 2.30 0.467 −7.62 3.52
R6: Vitality Comorbidity; smoking 0.88 3.78 0.817 −6.63 8.38
R7: Pain BMI; smoking 2.40 3.91 0.541 −5.37 10.17
R8: General health Comorbidity; smoking 4.61 3.67 0.212 −2.68 11.91
R9: Health change BRCA 9.28 5.63 0.103 −1.90 20.46
CL, confidence limits; BMI, body mass index; TNM, tumor, node, metastasis.
*Coded as 0 for autologous and 1 for implant. Note that BQ6 can only be measured in the autologous group. Beta is the coefficient for main 
effect (mastectomy alone)/reconstruction in the model; SE is the standard error for beta.
†Variables are the variables included in the model except the main effect (autologous/alloplastic breast reconstruction); age at mastectomy, 
age at breast reconstruction, age when quality of life reported, time between mastectomy and breast reconstruction in months, time between 
breast reconstruction and reporting quality of life, mastectomy indication, TNM classification, comorbidity, BMI, BMI >30, smoking, radi-
otherapy, chemotherapy, unilateral or bilateral mastectomy, unilateral or bilateral breast reconstruction, BRCA, primary/secondary breast 
reconstruction, education level, partner, nipple reconstruction, areola reconstruction, complications (asymmetry, scar, seroma, ptosis, wound 
healing), and secondary corrections.
‡Significant.
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reconstruction with implants. This might explain 
our findings that women with autologous breast 
reconstruction were more satisfied with their 
breasts than women with an implant.

Drawbacks of this study include its retrospective 
nature. In addition, neither patients nor the sur-
gical reconstruction methods were randomized. 
The choice of a breast reconstruction depends 
on patient preference, indication, availability of 
reconstructive options, and the preference of the 
surgeon. However, even in a prospective study, 
randomization of patients might not be ethically 
acceptable, suggesting that our study design is the 
best available option. Also, the study analyses were 
controlled for bias.

We were interested in investigating satisfaction 
with unilateral and bilateral breast reconstruc-
tion. However, the sample size was too small to 
stratify the BREAST-Q by laterality. We excluded 
women with prosthesis or flap failure. This might 
be considered as a drawback, but in our opinion, 
their quality of life is likely to represent features 
of a different process compared with patients with 
a successful breast reconstruction. We did not dis-
tinguish between unilateral and bilateral breast 
reconstruction within the breast reconstruction 
groups. Yueh et al.16 state that a unilateral or bilat-
eral breast reconstruction may play a role in the 
outcome of satisfaction. Psychosocial well-being, 
sexual well-being, physical well-being, nipples, 
satisfaction with care, and satisfaction with the 
outcome of the entire breast procedure were not 
significantly different between the autologous and 
implant groups. Most likely, our study population 
was too small for significant results to be detected, 
and we consider this study a pilot, to prepare for 
conducting a larger, prospective study.

CONCLUSIONS
Women with a successful breast reconstruc-

tion are generally satisfied and have a good qual-
ity of life. This study investigated which breast 
reconstruction method is associated with better 
outcomes according to the patients. Autologous 

breast reconstruction gives more satisfaction 
than implant breast reconstruction. Between the 
autologous and implant techniques, we found 
no differences in quality of life. The findings of 
this study may inform the professional guidance 
for breast reconstruction. This may help patients 
and medical teams in making informed decisions 
for breast reconstruction. To strengthen the evi-
dence regarding satisfaction with the entire breast 
procedure, it is necessary to perform prospective 
studies with larger and homogeneous groups.
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