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Breast cancer is recognized as the most fre-
quently diagnosed cancer in female patients 
worldwide.1 Surgical intervention includ-

ing mastectomy is considered an integral part 
of and often is essential to favorable therapeutic 
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Background: This review aimed to meta-analyze the quality of life of allo-
plastic versus autologous breast reconstruction, when measured with the 
BREAST-Q.
Methods: An electronic PubMed and EMBASE search was designed to find 
articles that compared alloplastic versus autologous breast reconstruction us-
ing the BREAST-Q. Studies that failed to present BREAST-Q scores and stud-
ies that did not compare alloplastic versus autologous breast reconstruction 
were excluded. Two authors independently extracted data from the included 
studies. A standardized data collection form was used. Quality was assessed 
using the Newcastle-Ottawa Scale. The mean difference and 95 percent con-
fidence intervals between breast reconstruction means were estimated for 
each BREAST-Q subscale. Forest plots and the I2 statistic were used to assess 
heterogeneity and funnel plot publication bias. The Z test was used to assess 
overall effects.
Results: Two hundred eighty abstracts were found; 10 articles were includ-
ed. Autologous breast reconstruction scored significantly higher in the five 
subscales than alloplastic breast reconstruction. The Satisfaction with Breasts 
subscale indicated the greatest difference, with a mean difference of 6.41 
(95 percent CI, 3.58 to 9.24; I2 = 70 percent). The Satisfaction with Results 
subscale displayed a mean difference of 5.52. The Sexual Well-Being subscale 
displayed a mean difference of 3.85. The Psychosocial Well-Being subscale dis-
played a mean difference of 2.64. The overall difference in physical well-being 
was significant, with high heterogeneity (mean difference, 3.33; 95 percent 
CI, 0.18 to 6.48; I2 = 85).
Conclusion: Autologous breast reconstruction had superior outcomes compared 
with alloplastic breast reconstruction as measured by the BREAST-Q. (Plast. 
Reconstr. Surg. 145: 1109, 2020.)
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outcome2 in many patients. Furthermore, prophy-
lactic mastectomy is an effective treatment option 
in individuals that have higher risk of developing 
breast cancer, namely, in women with a BRCA gene 
mutation or strong family history of the disease.3 
Despite its therapeutic benefits, surgical interven-
tion can be both physically and psychologically 
debilitating, with resultant sexual or body-image 
tribulation.4 For such individuals, breast recon-
struction may be offered primarily or secondarily,5 
using either autologous or alloplastic reconstruc-
tions techniques.6

Both methods have been shown to improve 
patients’ satisfaction with breast(s) and conse-
quently their quality of life following mastectomy.7 
It would be helpful to know which breast recon-
struction technique is associated with greater qual-
ity-of-life outcomes. Guyomard et al.8 conducted a 
literature review, but the study was more focused 
on breast reconstruction and was inconclusive as 
to superiority of any reconstruction technique 
and reported methodologic deficiencies. Winters 
et al. drew a similar conclusion after their system-
atic review, acknowledging that most of the stud-
ies reviewed were retrospective, underpowered, 
and with inherent limitations.9 However, a new 
era started after Pusic et al. designed the BREAST-
Q, a patient-reported outcome measure.10 The 
BREAST-Q has the following subscales: Satisfac-
tion with Breasts, Satisfaction with Results, Psy-
chosocial Well-Being, Sexual Well-being, Physical 
Well-Being (Chest), Physical Well-Being (Abdo-
men), Physical Well-Being (General), Satisfaction 
with Nipples, Satisfaction with Information, Satis-
faction with Medical Care, and Satisfaction with 
Surgeon. Each scale displays a score from 0 (very 
dissatisfied) to 100 (very satisfied).

The primary outcome in this study was the 
patient-reported quality of life and satisfaction 
with reconstructed breast (s), as measured with the 
BREAST-Q.10 This is currently the only instrument 
in reconstructive breast surgery that meets inter-
national standards in terms of development and 
validation.11 An increasing number of researchers 
and surgeons incorporate the BREAST-Q in their 
studies.12 The BREAST-Q has increased the use 
of patient-reported outcome measures in breast 
surgery and has provided numerous important 
insights in its brief existence.13 The aim of our 
review was to evaluate which breast reconstruc-
tion technique gives the best improvement in 
individual quality of life and achieve satisfaction 
as measured with a patient-reported outcome. 
To that end, we reviewed and meta-analyzed the 
literature to assess the patient-reported outcome 

measures of alloplastic versus autologous postmas-
tectomy breast reconstruction as measured by the 
BREAST-Q.

PATIENTS AND METHODS

Search Strategy
An electronic literature review was performed 

to identify publications that evaluated alloplastic 
breast reconstruction compared to autologous 
breast reconstruction regarding quality of life 
and satisfaction with breasts as measured with the 
BREAST-Q on October 24, 2016. (See Appendix, 
Supplemental Digital Content 1, which shows 
electronic searches used for this study, http://
links.lww.com/PRS/E30.) Two search engines, 
PubMed and EMBASE, were used. The search 
was supported by a trained medical librarian. For 
an overview of the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses study flow 
diagram, see Figure 1. The search was updated 
on November 23, 2018. This last EMBASE search 
found a total of 280 abstracts. However, no new 
article was eligible to be added.

Inclusion and Exclusion Criteria
All studies that compared autologous and 

alloplastic breast reconstruction and presented 
BREAST-Q scores as an outcome were included. 
Autologous breast reconstruction included those 
patients who underwent a deep inferior epigastric 
perforator flap, transverse myocutaneous gracilis 
flap, free or pedicled transverse abdominis mus-
culocutaneous flap, superficial inferior epigastric 
artery flap, or latissimus dorsi flap. Alloplastic 
reconstruction included those patients who had 
been treated using a direct implant or tissue 
expander followed by implant with or without any 
regional flaps.14 Included were studies in which 
women had undergone mastectomy for therapeu-
tic or prophylactic reasons. Excluded were stud-
ies that included only one breast reconstruction 
method, studies that did not present the BREAST-
Q scores, conference abstracts, letters to the edi-
tor and non-English articles, studies related to 
male breast cancer, and studies on women after 
breast conserving therapy.

Study Selection
The retrieved citations were imported into 

Excel (Microsoft Corp., Redmond, Wash.). Two 
medical doctors (Y.E. and I.S.K.T.) independently 
reviewed all titles and abstracts based on a pri-
ori defined criteria. Each title and abstract was 

http://links.lww.com/PRS/E30
http://links.lww.com/PRS/E30
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studied, and if it remained inconclusive whether a 
study could be included or not, the full article of 
the study was retrieved and studied. In case of any 
discrepancy, this was discussed with a senior clini-
cian (P.M.N.W.). For a Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses study 
flow diagram, see Figure 1.

Data Extraction and Risk-of-Bias Assessment
The same authors (Y.E. and I.S.K.T.) indepen-

dently extracted data from the included studies 
for data collection and to evaluate methodologic 
quality. A standardized data collection form was 

used to collect and classify all the data and char-
acteristics of the included studies. To evaluate the 
methodologic quality of the studies, The New-
castle-Ottawa Scale was applied. Again, in case of 
any discrepancy, this was discussed with a senior 
clinician (P.M.N.W.). In five studies satisfying our 
inclusion criteria, but with limited information or 
missing data, we contacted the authors with addi-
tional questions or a request to provide us with 
the missing or additional data.15–19 Otherwise, we 
used the data of three studies15–17 as presented and 
discussed possible consequences of missing data. 
Two studies were excluded because the missing 
data could not be retrieved.18,19

Fig. 1. Flowchart. BR, breast reconstruction.
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Data Synthesis
The subscale considered the primary outcome 

was Satisfaction with Breasts. The other BREAST-Q 
subscales were considered secondary outcomes. For 
each study, the mean difference and 95 percent con-
fidence intervals between autologous and alloplas-
tic breast reconstruction were estimated for each 
scale of the BREAST-Q and described. If there were 
at least four studies providing data for a given scale, 
these mean differences were displayed in a forest 
plot and pooled under the assumption of homoge-
neity by a random effect model, to allow variation. 
Statistical heterogeneity was assessed using the I2 
statistic, which was interpreted as follows: 0 to 40 
percent, probably not important; 30 to 60 percent, 
moderate heterogeneity; 50 to 90 percent, substan-
tial heterogeneity; and 75 to 100 percent, substantial 
heterogeneity.20 We performed separate analyses on 
the studies with a minimum follow-up of 12 months 
for the scales with a high heterogeneity. The defini-
tion and distribution of subtype breast reconstruc-
tion techniques among both the alloplastic and the 
autologous groups and the time between breast 
reconstruction and administration of the BREAST-
Q (follow-up) were assessed, as they were assumed 
to be influencers of clinical heterogeneity. To test 
the differences between the two techniques, the 
Z test was used. Statistical significance was consid-
ered at p < 0.05. Publication bias was assessed using 
funnel plots for the most frequently used subscale 
(Physical Well-Being) and the primary outcome 
(Satisfaction with Breasts). We also included patient 
characteristics from studies that might be useful to 
interpret the BREAST-Q scores, assess clinical het-
erogeneity, and compare the patient populations 
using descriptive statistics. Meta-analyses were per-
formed using Review Manager (RevMan) Version 
5.3 (The Nordic Cochrane Centre, The Cochrane 
Collaboration, Copenhagen, Denmark).

RESULTS

Study Characteristics
Literature search identified 280 unique arti-

cles, of which 10 studies met our inclusion criteria 
(Fig. 1). In total, 4957 patients were enrolled in 
these 10 studies, of which in total 3836 patients 
filled out the BREAST-Q (Table 1).10,15–17,21–26 All 
studies except two were retrospective, cross-sec-
tional studies; the remaining two were prospective 
studies. The time between breast reconstruction 
and administration of the BREAST-Q varied widely 
among the articles included in this review (range, 
3 to 84 months). The definition of alloplastic 

and autologous breast reconstruction varied also 
among the studies: one study defined latissimus 
dorsi with implant as autologous breast recon-
struction17; others included latissimus dorsi with 
implant into the alloplastic group.16,21 Most stud-
ies did not further specify which subtechniques of 
breast reconstruction were performed among the 
alloplastic and/or autologous group.15,16,21,23,26

The overall mean age of all patients included 
in this analysis was 51.4 ± 3.8 years (Table 2). Four 
studies investigated the age of the breast recon-
struction groups and found that women undergo-
ing autologous breast reconstruction (range overall 
mean, 51 to 52.3 years) were slightly older in all 
four studies compared with the women undergo-
ing alloplastic breast reconstruction (range over-
all mean, 44 to 50 years). As for body mass index, 
one study focused specifically on thin patients and 
therefore the mean body mass index was lower 
among the patients included in that study (allo-
plastic, 20.3 kg/m2; autologous, 21.2 kg/m2)17 com-
pared to the patients included in the remaining 
studies (overall mean range, 23.5 to 25.9 kg/m2 for 
the alloplastic group and 26.0 to 30.2 kg/m2 for the 
autologous group). Eight studies reported data on 
smoking, and a large variety in incidence was found 
among the studies (2.7 to 31.8 percent). The over-
all complication incidence was high (15.7 to 46.6 
percent), and was reported in four studies.15,16,21,22 
Five studies reported complication incidence for 
autologous versus alloplastic breast reconstruction, 
which mostly showed a higher overall incidence for 
the autologous group (overall mean range, 29.2 to 
46.6 percent versus 15.8 to 31.1 percent for allo-
plastic breast reconstruction).7,10,15,22,25 However, 
when looking at the percentage of the overall com-
plications that were major or led to reconstructive 
failure, the percentages were higher among the 
alloplastic group compared with the autologous 
group (overall mean range, 60 to 83 percent versus 
30 to 60 percent). The studies included reported 
major complications as complications for which 
readmission or surgical exploration was necessary.

Quality Assessment
The Newcastle-Ottawa Scale for cross-sectional 

studies measured an average 8 points7–9 from a 
maximum score of 13 points (Table 1).

BREAST-Q
In all studies, data were presented for the Physi-

cal Well-Being scale of the BREAST-Q (Table 3). All 
but two publications17,24 used the Satisfaction with 
Breasts, Sexual Well-Being, and Psychosocial Well-
Being scales. The Satisfaction with Information 
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and the Satisfaction with the Surgeon scales were 
used in only three studies.21,25,26 Finally, the Satisfac-
tion with Nipples and the Satisfaction with Medical 
Care scales were used in only two studies.21,26

Outcomes and Meta-Analysis
On average, autologous breast reconstruction 

scored higher on almost all scales (nine of 10) com-
pared with alloplastic breast reconstruction, rang-
ing between 59 and 91.7 (Table 3). Overall, the 
scores on Satisfaction with Breasts were good for 
both reconstruction techniques, but not excellent 
(range, 62.7 to 69.8). The Satisfaction with Breasts 
subscale indicated the greatest difference between 
alloplastic and autologous breast reconstruction 
and was found significant (mean difference, 6.41; 
95 percent CI; 3.85 to 9.24; Z = 4.44; p < 0.001) but 
with high heterogeneity (I2 = 70 percent; p = 0.002)  
(Fig. 2). As for the Satisfaction with Results sub-
scale, we found a significantly higher satisfaction 
in the autologous group compared with the allo-
plastic group (mean difference, 5.52; 95 percent 
CI; 1.56 to 9.48; Z = 2.73; p = 0.006), with no het-
erogeneity (I2 = 0 percent; p = 0.72) (Fig. 3). The 
Sexual Well-Being subscale displayed the lowest 
average scores but was significantly higher in the 
autologous group (mean difference, 3.85; 95 per-
cent CI, 2.35 to 5.35; Z = 5.03; p < 0.001), with no 
heterogeneity (I2 = 0 percent; p = 0.76) (Fig. 4). 

The same is true for the difference in the Psycho-
social Well-Being subscale (mean difference, 2.64; 
95 percent CI, 0.84 to 4.44; Z = 2.88; p < 0.004), 
but with little heterogeneity (I2 = 23 percent;  
p = 0.24) (Fig. 5). The overall difference in the Phys-
ical Well-Being subscale was significant (mean dif-
ference, 3.33; 95 percent CI, 0.18 to 6.48; Z = 2.07;  
p = 0.04) but also with high heterogeneity (I2 = 85  
percent; p < 0.001) (Fig. 6). When looking at the 
rest of the subscales, no significant differences 
were found (range, 71 to 92). (See Figure, Supple-
mental Digital Content 2, which shows BREAST-Q 
subscales, http://links.lww.com/PRS/E31.) Funnel 
plots were made, and for the subscales Satisfac-
tion with Breasts and Physical Well-Being, the 
funnel plots showed all studies located near the 
average. (See Figure, Supplemental Digital Con-
tent 3, which shows funnel plots of the Physical 
Well-Being subscale, http://links.lww.com/PRS/
E32. See Figure, Supplemental Digital Content 4, 
which shows funnel plots of the Satisfaction with 
Breasts subscale, http://links.lww.com/PRS/E33.) 
The separate analyses on the studies with a mini-
mum follow-up of 12 months for the scales with 
high heterogeneity did not show different results 
and therefore follow-up does not seem to explain 
the high heterogeneity among these scales. (See 
Figure, Supplemental Digital Content 5, which 
shows Satisfaction with Breasts studies, with or 

Table 3. BREAST-Q Scores

Reference

BREAST-Q Outcomes

Satisfaction with  
Breasts (%)

Satisfaction with  
Results (%)

Psychosocial  
Well-Being (%)

Sexual  
Well-Being (%)

Physical Well-Being
Satisfaction with  

Nipples (%)
Satisfaction with  
Information (%)

Satisfaction  
with Medical Care (%)

Satisfaction  
with Surgeon (%)

Satisfaction  
with Office Staff (%)Chest (%) General (%) Abdomen (%)

Alloplastic Autologous Alloplastic Autologous Alloplastic Autologous Alloplastic Autologous Alloplastic Autologous Alloplastic Autologous Autologous Alloplastic Autologous Alloplastic Autologous Alloplastic Autologous Alloplastic Autologous Alloplastic Autologous

Santosa et 
al., 201615

63.3 (18) 69.3 (18.8) — — 74.6 (19.3) 77.1 (18.4) 54.1 (21.3) 58.7 (21.6) — — 77.5 (14.3) 77 (15.1) — — — — — — — — — — —

Dean et al., 
201616

63.9  
(56.35–72.11)

66.9  
(62.22–71.63)

— — 70.5  
(61.92–79.66)

73.5  
(68.43–78.61)

51.9  
(45.12–58.80)

57.2  
(51.66–62.73)

72.6  
(66.28–78.14)

77.3  
(73.70-80.79)

— — — — — — — — — — — — —

Johnson et 
al., 201617

— — — — — — — — 78.4 (16.5) — — — 80.5 (15.7) — — — — — — — — — —

Weichman 
et al., 
201525

63.7 (15.2) 73.8 (19.8) 73.1 (19.1) 76 (27.1) 74.2 (19.1) 82.3 (21.6) 56.7 (21.6) 63.8 (21.7) — — 78.8 (14.7) 83.6 (17.8) — — — 69.4 (19.3) 75.6 (19.5) — — 84.4 (20.8) 89.6 (20.7) — —

Pusic et al., 
200910

64 (16.8) 67.8 (17.2) — — 71.8 (19) 74.7 (19.2) 53 (21.1) 55.4 (19.8) 76.7 (14.5) 74.9 (15.1) — — 74.5 (19.1) — — — — — — — — — —

McCarthy 
et al., 
201424

— — — — — — — — — — 76.5 (16) 82.5 (15.3) — — — — — — — — — — —

Eltahir et 
al., 201521

65.5 (17.55) 75.2 (17.09) 74.5 
(19.98)

81.8 (18.69) 77.2 (18.1) 74 (17.8) 61.1 (24.17) 60.9 (20.82) — — 71.9 (15.06)77.1 (17.11) 77.4 (23.9) 63.6 (33.99) 65.3 (27.82) 71.4 (15.78) 70.7 (14.61) 85.8 
(22.02)

87.5 (18.22)88.1 (17.29)87.5 (18.51) 85.7 
(18.57)

86.3 
(20.05)

Lagendijk 
et al., 
201823

53.8 (16.4) 71.9 (16.4) — — 63.5 (19.5) 72.7 (19.1) 52.6 (19.4) 60.2 (19.8) — — 64.4 (17.3) 68.1 (16.6) — — — — — — — — — — —

Devulapalli 
et al., 
201822

62.5 64 68 75 76 74.5 52.8 56 64 79 — — — — — — — — — — — — —

Kuykendall 
et al., 
201826

64.5 69.3 71.9 73.6 72.8 77.1 54.3 60 70.3 69.5 — — — 66.9 54.6 71.1 73.9 93.2 95.9 79.4 86 — —

Average 62.7 69.8 71.9 76.6 72.6 75.7 54.6 59 72.4 75.2 73.8 77.7 77.5 63.6 59.9 70.6 73.4 89.5 91.7 84 87.7 85.7 86.3

http://links.lww.com/PRS/E31
http://links.lww.com/PRS/E32
http://links.lww.com/PRS/E32
http://links.lww.com/PRS/E33
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without minimum follow-up of 12 months, http://
links.lww.com/PRS/E34. See Figure, Supplemental 
Digital Content 6, which shows Physical Well-Being 
for studies with or without minimum follow-up of 
12 months, http://links.lww.com/PRS/E35.)

DISCUSSION
This systematic review found superior out-

come of the BREAST-Q scores in patients who 
underwent autologous breast reconstruction com-
pared with women undergoing alloplastic breast 

Table 3. BREAST-Q Scores

Reference

BREAST-Q Outcomes

Satisfaction with  
Breasts (%)

Satisfaction with  
Results (%)

Psychosocial  
Well-Being (%)

Sexual  
Well-Being (%)

Physical Well-Being
Satisfaction with  

Nipples (%)
Satisfaction with  
Information (%)

Satisfaction  
with Medical Care (%)

Satisfaction  
with Surgeon (%)

Satisfaction  
with Office Staff (%)Chest (%) General (%) Abdomen (%)

Alloplastic Autologous Alloplastic Autologous Alloplastic Autologous Alloplastic Autologous Alloplastic Autologous Alloplastic Autologous Autologous Alloplastic Autologous Alloplastic Autologous Alloplastic Autologous Alloplastic Autologous Alloplastic Autologous

Santosa et 
al., 201615

63.3 (18) 69.3 (18.8) — — 74.6 (19.3) 77.1 (18.4) 54.1 (21.3) 58.7 (21.6) — — 77.5 (14.3) 77 (15.1) — — — — — — — — — — —

Dean et al., 
201616

63.9  
(56.35–72.11)

66.9  
(62.22–71.63)

— — 70.5  
(61.92–79.66)

73.5  
(68.43–78.61)

51.9  
(45.12–58.80)

57.2  
(51.66–62.73)

72.6  
(66.28–78.14)

77.3  
(73.70-80.79)

— — — — — — — — — — — — —

Johnson et 
al., 201617

— — — — — — — — 78.4 (16.5) — — — 80.5 (15.7) — — — — — — — — — —

Weichman 
et al., 
201525

63.7 (15.2) 73.8 (19.8) 73.1 (19.1) 76 (27.1) 74.2 (19.1) 82.3 (21.6) 56.7 (21.6) 63.8 (21.7) — — 78.8 (14.7) 83.6 (17.8) — — — 69.4 (19.3) 75.6 (19.5) — — 84.4 (20.8) 89.6 (20.7) — —

Pusic et al., 
200910

64 (16.8) 67.8 (17.2) — — 71.8 (19) 74.7 (19.2) 53 (21.1) 55.4 (19.8) 76.7 (14.5) 74.9 (15.1) — — 74.5 (19.1) — — — — — — — — — —

McCarthy 
et al., 
201424

— — — — — — — — — — 76.5 (16) 82.5 (15.3) — — — — — — — — — — —

Eltahir et 
al., 201521

65.5 (17.55) 75.2 (17.09) 74.5 
(19.98)

81.8 (18.69) 77.2 (18.1) 74 (17.8) 61.1 (24.17) 60.9 (20.82) — — 71.9 (15.06)77.1 (17.11) 77.4 (23.9) 63.6 (33.99) 65.3 (27.82) 71.4 (15.78) 70.7 (14.61) 85.8 
(22.02)

87.5 (18.22)88.1 (17.29)87.5 (18.51) 85.7 
(18.57)

86.3 
(20.05)

Lagendijk 
et al., 
201823

53.8 (16.4) 71.9 (16.4) — — 63.5 (19.5) 72.7 (19.1) 52.6 (19.4) 60.2 (19.8) — — 64.4 (17.3) 68.1 (16.6) — — — — — — — — — — —

Devulapalli 
et al., 
201822

62.5 64 68 75 76 74.5 52.8 56 64 79 — — — — — — — — — — — — —

Kuykendall 
et al., 
201826

64.5 69.3 71.9 73.6 72.8 77.1 54.3 60 70.3 69.5 — — — 66.9 54.6 71.1 73.9 93.2 95.9 79.4 86 — —

Average 62.7 69.8 71.9 76.6 72.6 75.7 54.6 59 72.4 75.2 73.8 77.7 77.5 63.6 59.9 70.6 73.4 89.5 91.7 84 87.7 85.7 86.3

Fig. 2. Satisfaction with Breasts subscale. BR, breast reconstruction.

Fig. 3. Satisfaction with Results subscale. BR, breast reconstruction.

http://links.lww.com/PRS/E34
http://links.lww.com/PRS/E34
http://links.lww.com/PRS/E35
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reconstruction regarding satisfaction with breasts, 
satisfaction with results, sexual well-being, psycho-
social well-being, and physical well-being irrespec-
tive of the timing of the data collection.

Comparison to the Literature
When evaluating breast reconstruction, where 

the primary outcome parameter was satisfaction 
with breasts, Fracon et al. found results similar to 
those of our review and concluded that autolo-
gous breast reconstruction leads to higher patient 
satisfaction than implant breast reconstruction.27 
Another study found similar results in favor of 

autologous breast reconstruction.28 Similarly, 
Alderman et al., using a generic questionnaire, 
found that patients 2 years postoperatively con-
tinued to be more aesthetically satisfied with 
autogenous breast reconstruction compared with 
expander/implant breast reconstruction.29

The Physical Well-Being subscale showed the 
lowest difference between the two groups, but was 
still highest after autologous breast reconstruc-
tion, which is remarkable because autologous 
breast reconstruction in general imposes a greater 
physical strain on women compared with alloplas-
tic breast reconstruction. This could be partly 

Fig. 4. Sexual Well-Being subscale. BR, breast reconstruction.

Fig. 5. Psychosocial Well-Being subscale. BR, breast reconstruction.

Fig. 6. Physical Well-Being subscale. BR, breast reconstruction.
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explained by the finding that the autologous 
group indeed suffers from more minor complica-
tions and secondary corrections compared with 
the alloplastic group. In contrast, the alloplastic 
group has a higher incidence of major complica-
tions and reconstructive failure (Table 2). Other 
studies comparing different types of breast recon-
struction found similar results.30,31 In these, mul-
tiple months to years had elapsed between surgery 
and filling out the BREAST-Q, which might have 
affected the BREAST-Q scores.

It is remarkable that the scores of the breast 
reconstruction women in this meta-analysis are 
much higher than those that have been col-
lected with aid of the Army of Women among 
1200 women that had not undergone any form 
of breast surgery. Their mean Satisfaction with 
Breasts normative score using the BREAST-Q was 
58 ± 18.32 This finding suggests that women with 
reconstructed breasts are more satisfied with the 
appearance of their breasts than women with 
“normal/natural” breasts. However, it may also be 
that the two groups are not comparable because 
of selection bias or cultural differences. Com-
paring the data found in the included studies to 
normative data collected with aid of the Army of 
Women might hold a selection bias, as the women 
included in the Army of Women do not necessar-
ily reflect average healthy women in society. The 
fact that women with reconstructed breasts score 
higher on satisfaction with breasts could mean 
that women appreciate the reconstructed breast 
more because they have felt the emotional loss of 
their breast(s) and are grateful for their recovery 
after breast cancer treatment.

This meta-analysis on the Satisfaction with 
Breasts and Physical Well-Being subscales showed 
high heterogeneity (70 percent and 85 percent, 
respectively). No high heterogeneity was found 
among the remaining subscales (i.e., Satisfac-
tion with Results, Sexual Well-Being, and Psy-
chosocial Well-Being). Intrainstitutional studies 
applied their own technique used by their own 
surgeon, used their own institutional protocols, 
and treated their own subset of patients, which 
may cause differences between practices. How-
ever, heterogeneity can probably be explained 
by the different methodologies used between 
studies. The moment of completion of the post-
operative BREAST-Q varied strongly among the 
studies included in our analyses (Table 1). The 
two largest studies10,15 both had fixed follow-up 
for taking the postoperative BREAST-Q (1 year 
and 2 years, respectively), in contrast to the other 
studies, which had a range of follow-up in which 

the postoperative questionnaires were taken. 
Besides that, the distribution of subgroup breast 
reconstruction techniques varied among stud-
ies and were not always specified (Table 1). Allo-
plastic breast reconstruction can be divided into 
direct implants or tissue expanders followed by 
implants. Among the autologous group, there too 
is a variety of techniques available.33 The quality of 
life may vary between each breast reconstruction 
subgroup; therefore, these different definitions 
can cause heterogeneity. Patient demographics 
can also cause heterogeneity34; the focus of each 
of the included studies was not always primarily 
quality of life. Some studies focused on weight, 
others on age, and others on the administration 
of radiotherapy. This can cause demographic vari-
ety among the studies included in this review and 
affect heterogeneity. As for publication bias, the 
funnel plots (see Figure, Supplemental Digital 
Content 2, http://links.lww.com/PRS/E31; see Fig-
ure, Supplemental Digital Content 3, http://links.
lww.com/PRS/E32) were both situated around the 
average, which suggests that there is probably no 
or only little publication bias.

Strengths and Limitations
The strength of this meta-analysis lies in its 

strict work flow and protocol. Furthermore, includ-
ing only articles in which the BREAST-Q was used 
provided validated patient-reported data. However, 
this review has several limitations. No randomized 
controlled trials were found. Depending on dif-
ferent factors, patients or physicians chose one of 
the two alternative modes of intervention. Thus, 
we accepted nonrandomized comparative studies 
and case series. In addition, only 10 studies were 
deemed eligible. Furthermore, not all studies used 
all BREAST-Q scales. Only subscales with data of 
a minimum of four studies available were used in 
meta-analyses and discussed in the Results section. 
The other subscales were added as supplementary 
data in this review. If all scales had been included 
in the studies, this would have created more con-
sistency and might have changed our findings. 
Having said that, the authors acknowledge that it 
is challenging for all breast reconstruction stud-
ies to include all scales instead of focusing on the 
aim of their studies. In addition, the definition of 
mixed breast reconstruction, implant plus flap, var-
ied among the studies: some studies defined it as 
autologous breast reconstruction and others as allo-
plastic. Most studies did not further specify which 
subtechniques of breast reconstruction were per-
formed and did not provide BREAST-Q scores per 
subtechnique. In addition, studies did not report 
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information about institutional practices that would 
have possibly helped explain some of the hetero-
geneity found among some subscales. Having said 
this, we also conclude that these interinstitutional 
differences were not relevant for the subscales Satis-
faction with Results, Sexual Well-Being, and Psycho-
social Well-Being, given that the I2 values for these 
scales were highly homogeneous. Furthermore, at 
this moment, it is unclear whether women opting 
for autologous breast reconstruction are equally sat-
isfied before breast reconstruction compared with 
women opting for alloplastic breast reconstruction. 
It is possible that, preoperatively, a significant dif-
ference in satisfaction with breasts exists between 
the two reconstruction groups. Also, the timing 
of reconstruction might be important in this mat-
ter. In women undergoing primary reconstruc-
tion, their own breast is replaced in one operation 
by a reconstruction. In secondary reconstruction, 
women have experienced the meaning of missing 
a breast, possibly resulting in a better postopera-
tive BREAST-Q score. Finally, most data included 
in this review were retrieved through retrospective 
research, which leaves more room for bias.

Implications
This review showed that women scored espe-

cially low on sexual well-being, and future research 
should consider focusing more on this topic 
because this contributes also to the overall quality 
of life of breast cancer survivors and women in gen-
eral.35 The BREAST-Q might not be the most suit-
able questionnaire to further evaluate this topic, but 
it is currently the only instrument in reconstructive 
breast surgery that meets international standards 
in terms of development and validation. Overall, 
we believe there is a strong need for more prospec-
tive studies that compare preoperative BREAST-Q 
data to postoperative data collected at 6 weeks, 6 
months, 1 year, and after completion of reconstruc-
tion, to find out how satisfaction changes over time. 
We suggest that the following breast reconstruction 
subgroups are created: alloplastic reconstruction 
on the one hand and autologous reconstruction 
using free flaps on the other. Cases in which an 
implant is combined with a flap should in our view 
be considered a subtype of alloplastic breast recon-
struction. Only then can we truly understand how 
satisfaction evolves over time and how the highest 
satisfaction level can be achieved for women under-
going breast reconstruction. We also would like to 
encourage future studies with prospective data col-
lection and a more detailed description of breast 
reconstruction techniques used, to obtain more 
comparable study outcomes.

CONCLUSIONS
This review showed that women after autolo-

gous breast reconstruction were more satisfied 
and had higher quality of life compared with 
alloplastic breast reconstruction. Those under-
going autologous breast reconstruction scored 
higher in almost all BREAST-Q scales com-
pared with alloplastic breast reconstruction, 
and the greatest difference was seen in Satis-
faction with Breasts (mean difference, 6.41; 95 
percent CI, 3.85 to 9.24; I2 = 70 percent). Pro-
spective research implementing preoperative 
questionnaires using all BREAST-Q scales is 
sorely needed to provide more conclusive evi-
dence. Preoperative data give insight into the 
patient’s point of view before surgery and will 
help assess changes in quality of life over time. 
Such evidence would assist patients taking their 
share in the decision on which breast recon-
struction procedure would provide them with 
the highest satisfaction and quality of life after 
breast reconstruction.
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