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Introduction

Breast asymmetry can include both shape and volume of the 
gland can be classified as congenital or acquired and has a 
significant physical and psychological impact on women (1). 

According to literature, some degree of congenital breast 

asymmetry is very common in patients who are seeking 

breast augmentation procedures and can involve as much as 

90% of cases (2). 
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Tuberous breast deformity (TBD) represents a specific 
type of congenital breast asymmetry where an alteration 
of the superficialis fascia, especially at the lower quadrants 
of the breast, limits the physiological expansion of breast 
mound (3) and thus its shape during growth. Features of 
tuberous breasts include a small breast, cylindrical shape 
with a deficient diameter of the mammary base, hypoplasia 
especially of the lower quadrants, abnormal elevation of the 
inframammary fold, breast tissue herniation into the areolar 
region; and sometimes increased areolar diameter (3-5). It 
presents in various degrees of severity and can be unilateral 
or bilateral.

The etiology of TBD remains vague. Similarly, TBD 
classifications are multiple and can be rather confusing. 
According to Grolleau et al., type I is hypoplasia of the 
medial lower quadrant, type II is hypoplasia of both lower 
quadrants and type III is hypoplasia of the four quadrants 
with severe breast constriction (3,6). In the literature type 
I is the most frequent deformation (3). However, as noted 
by Delay et al. (7), types II and III are the ones frequently 
treated as these present the more obvious and significant 
deformity. 

Secondary, non-oncological causes of breast asymmetry 
include trauma influencing breast shape, burns and 
iatrogenic surgical causes such as thoracotomies in 
childhood (8). Breast asymmetry, and particularly TBD, is 
said to be one of the most challenging breast conditions to 
treat surgically (4). Two main surgical options exist, which 
can be used independently but are commonly combined to 
achieve optimum results; fat grafting and breast implants.

Fat transfer to improve volume, projection, shape 
and contour is commonly used for both aesthetics and 
reconstructive surgery of the breast (7). The main challenge 
with fat grafting in congenital asymmetric, and especially 
in tuberous breasts, is the presence of fibrous tissue which 
makes fat grafting more difficult to perform. Moreover, in 
very slender patients, fat grafting donor sites may be limited. 
It is also necessary for the patients to maintain their weight 
as this can affect the result over time. Fat grafting represents 
a generally safe technique (with the exception of rare 
complications such as pneumothorax and fat embolism) (9).  
More common complications such as palpable nodules 
from fat necrosis, cyst formation, calcification and donor 
site irregularities, due to overtreatment or technical errors, 
may occur during the learning curve. Infections and over-
expected fat resorption affect especially smokers, with final 
low volume gain (9).

Implant based reconstruction can theoretically achieve 

correction of asymmetry in one stage, addressing volume 
and shape, especially when gland is remodeled over the 
implant (10). Despite being theoretically the preferred 
option when treating asymmetry in patients with lower 
body mass indexes (BMIs) (11), implants retain some major 
disadvantages. Animation, change of shape due to capsular 
contracture (2.8–45% of women), and need for implant 
exchange over time, potentially commit the patient to 
lifelong interventions (12-14). Moreover, implants pose 
the risk of potential complications which are difficult to 
treat, such as implant shift or malrotation, double-bubble 
deformity, implant infection, nipple-areola complex (NAC) 
asymmetry and distortion. These complications further 
increase the total cost of this type of reconstruction, with 
subsequent consequences for the patient and the Health 
Care System. Finally, the risk of anaplastic large-cell 
lymphoma (ALCL) associated with breast reconstruction 
using textured implants must be considered and the patient 
counselled appropriately (15).

This study retrospectively analyses an extensive single-
surgeon patient database of consecutive patients, comparing 
patient populations with a similar degree of breast 
asymmetry over a 13-year time period. Long-term outcomes 
and complications of both implant-based and fat grafting 
procedures are discussed, to compare these techniques 
for reconstruction of breast asymmetry. This large series 
aims to contribute to the decision-making process of the 
reconstructive surgeon, highlighting treatment pathways 
for individual patient situations in the complex domain 
of breast asymmetry. We present the following article in 
accordance with the STROBE reporting checklist (available 
at https://dx.doi.org/10.21037/gs-21-91).

Methods

All participants were adult female patients with breast 
asymmetry who underwent surgical treatment by the senior 
author between 2006 and 2018 at the Canniesburn Plastic 
Surgery and Burns Unit. Data was prospectively maintained 
and retrospectively investigated. All patients with congenital 
breast asymmetry (e.g., Poland syndrome, idiopathic, 
TBD type II and III) and post-traumatic/secondary breast 
asymmetry were included and divided into two treatment 
groups: patients treated primarily with implant-based surgery 
and patients treated primarily by fat grafting (Table 1). 

Data that was not readily present in the database, was 
obtained by operative notes, discharge letters, clinic letters 
and anesthetic charts. 

http://dx.doi.org/10.21037/gs-21-91
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Exclusion criteria included patients below the age of  
16 years, BMI >27 kg/m2, asymmetry inferior to 2 cup 
sizes, moderate TBD (grade I), incomplete or non-available 
data, asymmetry due to oncological surgery or treated with 
therapeutic reduction mammoplasty only. 

The type and number of procedures, patient’s age at the 
time of first procedure, BMI, smoking habit, presence of 
diabetes and other relevant comorbidities at the time of first 
surgical treatment were recorded. Both conservatively and 
surgically treated postoperative complications were sought 
as the number and type of additional or complementary 
surgeries (e.g., mastopexies or revision surgeries) required 
until end of treatment. We considered major complications 
those requiring an additional surgical operation (e.g., post-
operative bleeding, implant rupture, painful capsulitis, etc.). 
In outpatient clinic letters of the senior author, symmetry 
achievement outcomes were evaluated based on surgeon 
examination findings, patient verbal feedback and patient 

desire for further surgeries. Patients whose symmetry 
outcomes were uncertain or not specified, were included 
in the study concerning patient population, complications, 
number of procedures and operative details, but were 
excluded from the analysis of patient satisfaction outcomes.

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). Informed 
consent was obtained from all patients, including approval 
for photographic/video documentation. No need for local 
ethical committee approval because of the retrospective 
nature of the study. 

Surgical technique

Implant based procedure
All procedures were performed under general anesthesia 
with a prophylactic dose of intravenous (IV) antibiotics at 
induction. All patients were preoperatively examined in 
an upright position to identify the existing and estimated 
future inframammary fold. Furthermore, the position of the 
corrected NAC was marked. All but one augmentation used 
an inframammary fold incision for implant placement. All 
implants were placed in the retro glandular plane. When 
simple augmentation was not sufficient to re-establish 
symmetry (e.g., tuberous breast and deficit of the lower pole) 
the Ribeiro technique of glandular reshape was used (10).  
After all procedures a wound tape was placed on the suture 
line for 3 months. 

Autologous fat grafting
All procedures were performed under general anesthesia 
with a prophylactic dose of IV antibiotics at induction. We 
followed the protocol previously described by the senior 
author (EWM) (16) but without the use of the Celutions 
system (Cytori Therapeutics; San Diego, CA, USA) as we 
did not enrich our grafts with adipose-derived stem cells. 
Prior to harvest, the volume of the defect and required 
graft were visually estimated by the surgeon. Roughly 
twice the intended volume of graft was harvested using 
standard tumescent, syringe-based liposuction. The graft 
was centrifuged at 3,000 rpm for 3 minutes. Discarding 
the washing fluid left approximately 65% of the volume 
to be transferred through 2 mm stab incisions outside the 
region of the breast defect. Graft tissue was deposited in the 
subcutaneous plane, trying to avoid the breast tissue itself. 
The fat delivery was performed in a multi-planar, multi-
directional fan-shaped technique to maximize the surface 
area of the graft to the native, well perfused tissue. After 

Table 1 Patient’s characteristics

Characteristics Implant based Fat grafting 

Number of patients 35 30

Etiology

Congenital deformity 34 28

Poland 2 1

Idiopathic 26 7

Tuberous breast(s) 6 20

Traumatic 1 2

Side

Unilateral 7 14

Bilateral 28 16

Age (years)

Mean 28±10 33±11

Range 19–57 18–52

BMI (kg/m2)

Mean 22±2 24±3

Range 18–24 20–33

Comorbidities

Smoking 3 3

Diabetes 0 0

BMI, body mass index.
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graft delivery, the patient was placed in a sitting position to 
examine the result and additional injections were performed 
if necessary.

Statistical analysis

Patient groups were compared using independent two-sided 
t-tests for means, Mann-Whitney U tests for medians and 
two-sided Chi-square or Fisher’s exact test as appropriate 
in order to analyze categorical variables. We verified the 
assumption of normality using the Shapiro-Wilk test. 
Statistical significance was set at a P value <0.05. Statistical 
analysis was performed using GraphPad Prism (version 8.0, 
GraphPad software, La Jolla, CA, USA).

Results

Please refer to Table 2 for outcomes and complications data 
of both groups.

Implant-based group

37 consecutive patients benefited of implants to solve 

breast asymmetry. Of these, 2 were excluded due to 
incomplete documentation (final n=35). The follow-up 
was on average 33±27 months (12–101 months). The mean 
age was 28±10 years (mean ± SD) at time of first surgical 
treatment, the BMI was 22±2 kg/m2 (mean ± SD). Thirty-
four out of 35 patients (97%) suffered from congenital 
asymmetry (2 Poland syndrome, 26 idiopathic, 6 from 
tuberous breasts), 1 patient only had secondary asymmetry 
from trauma (Figure 1). 

A bilateral breast augmentation was performed in  
28 patients (80%), while in 7 patient (20%) a monolateral 
implant on the hypoplastic side was sufficient to correct 
the asymmetry between the two breast mounds. When 
monolateral breast asymmetric treatment was performed, 
permanent expandable breast implants (Becker) were 
used, while in the bilateral augmentations silicone gel 
implants were used. A breast lift was associated with 
the augmentation procedure in 4 patients (11%) (in  
2 cases bilaterally). The mean implant volume used for 
the hypoplastic side was 277±70 cc (mean ± SD) (range, 
160–400) while on the contralateral side was 193±110 cc 
(mean ± SD) (range, 100–400). The differences in implant 
size among sides were, as expected, statistically significant 

Table 2 Outcomes and complications

Variable Implant group (n=35) Fat grafting group (n=30)

Number of surgeries/interventions 2.1±1.6 1.5±0.8

Converted to implant – 3 (10%)

Converted to fat grafting 9 (26%) –

Fat injected – 344±161 cc (hypoplastic side)

163±159 cc (contralateral side)

Implant sizes 277±70 cc (hypoplastic side) –

193±110 cc (contralateral side)

Patient satisfaction 24/35 (69%) 24/30 (80%)

31/35 (86%) after conversion 27/30 (90%) after conversion

Major complications 6 capsular contractures (Becker III–IV) –

3 implant rupture 

Minor complications 4 pain/dysesthesia 4 donor site irregularity 

3 reduced nipple-areolar complex sensation 2 pain at donor site

1 hypertrophic scar 1 self-resorbing lymphocele 

1 wound dehiscence 1 oil cyst at the recipient site

3 palpable implant/wrinkling
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A

B

C

Figure 1 Case No. 1. A 50-year-old patient with burn trauma at the right breast during infancy underwent right breast reconstruction with 
implant (A). The right inframammary fold was reconstructed using a left thoraco-epigastric adipo-cutaneous flap (B). A few years later, the 
implant was removed due to intracapsular rupture and the breast was successfully reconstructed using autologous fat transfer (2 operations 
required, total fat injected: 350 cc) (C).

(P<0.001). On average, each patient underwent 2.1±1.6 (mean 
± SD) procedures (range, 1–6), which was significantly higher 
compared to the fat graft group (P<0.05).

Among complications, in 9 cases (26%), supplementary 
procedures were necessary due to prosthesis-related 
complications such as ruptures and capsular contracture, 
requiring final implant removal in 6 patients (17%) and 
implant exchange in the other 3 (9%).

Five out of 6 patients who had implants permanently 
removed, where treated by fat grafting to regain shape and 
volume. Further 4 patients who were not satisfied with 
shape and/or volume after implant only treatment benefited 
of supplementary fat graft. Taken together, 9 patients (26%) 
of the implant-based group were addressed to fat grafting to 
correct either volume, shape lack or as a total alternative to 

removed implants. In those patients, 297±293 cc of fat tissue 
where injected on average, in 1.7±0.6 additional surgical 
procedure (all expressed as mean ± SD).

When considering initial implant treatment only 24 
out of 35 patients (69%) achieved stable symmetry and 
were satisfied with the result at the last follow-up (average 
33±27 months). Among the patients who secondarily 
underwent fat grafting because not initially satisfied (24% 
of the group), 7 out of 9 achieved a satisfactory result 
(raising the total satisfaction rate of 86%). Among these,  
4 out of the 5 patients who underwent final implant 
removal and total conversion to fat grafting, considered 
themselves satisfied with the final results. 

Relatively minor complications, not requiring implant 
removal or supplementary procedures including pain/
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dysesthesia (n=4),  reduced NAC sensation (n=3), 
hypertrophic scar (n=1), wound dehiscence (n=1) and 
palpable implant/wrinkling (n=3).

Fat grafting group

Thirty-four patients were primarily treated with autologous 
fat transfer. Of those, 4 were excluded due to incomplete 
documentation, resulting in 30 patients included in the study 
with a mean follow-up of 25±17 months (12–71 months). 
Age at time of first surgical treatment was 33±11 years (mean 
± SD) the BMI was 24±3 kg/m2 (mean ± SD). Both of these 
values were statistically significantly different when compared 
to the implant treatment group (P<0.05 and P<0.001, 
respectively). Twenty-eight patients suffered from congenital 
deformity (12 unilateral, 16 bilateral): 1 Poland Syndrome, 

7 idiopathic, 20 tuberous breasts and 2 from burn-related 
trauma. Twenty patients received one fat grafting session 
only, 7 patients had it twice and 3 patients benefited of the 
procedure three times (Figure 2).

On average, to reach a final satisfactory result, every 
patient underwent 1.5±0.8 (mean ± SD) fat grafting 
procedures, which was statistically significantly lower when 
compared to the implant group (P<0.05). The average 
amount of fat tissue totally harvested for each patient, 
including multiple procedures, was 780±490 cc (mean ± 
SD), (range, 200–2,560 cc). After processing of the adipose 
tissue, the hypoplastic side benefitted in average of the 
injection of 344±161 cc (mean ± SD) (range, 140–750 cc) 
while the contralateral breast was injected in 16 patients 
(53%) with in average 163±159 cc (mean ± SD) (range, 
60–500 cc). As found in the implant group, the differences 

A

B

C

Figure 2 Case No. 2. A 46-year-old patient suffering from breast asymmetry L < R (A). Satisfactory result was achieved with 3 tissue fat 
transfers to the left breast (total fat injected: 700 cc) (B) and a right breast reduction performed during the last lipo-transfer session (C). 
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of injected fat among sides were, as expected, statistically 
significant (P<0.001). Due to shape and volume asymmetry 
on the contralateral side, 3 monolateral mastopexy (10%) 
and 1 reduction mammaplasty (3%) were performed 
simultaneously to the first lipofilling. In 3 patients a 
combined procedure with prosthesis was necessary to 
achieve the requested breast volume and shape (all bilateral). 
In one of these patients the treatment was planned as 
“hybrid” from the beginning, while two patients opted 
for implants placement after initial fat grafting in order to 
reach bigger breast size and improve symmetry. Twenty-
four patients (80%) reached a satisfactory symmetry result 
thanks to lipofilling alone while in the aforementioned 3 
patients a combined breast augmentation procedure was 
necessary (for a final satisfactory symmetry achievement on 
90% of the cases). As mentioned, in the previous paragraph, 
9 patients originally treated with implant were converted to 
fat graft in reason of multiple prosthesis complications or 
unsatisfactory results.

When including all 39 patients who received some sort 
of fat grafting (30 as primary procedure, 9 as “converted 

to fat graft”), no major complications occurred (e.g., 
embolism, death), neither supplementary surgeries were 
necessary. Seven patients (18%) referred lipofilling related 
complications including irregularity (n=4), pain (n=2) and 
self-resorbing lymphocele (n=1) at donor site, and oil cyst 
(n=1) at the recipient site. 

Tuberous breasts 

A sub-group analysis focusing on tuberous breasts only was 
performed to identify differences in outcomes between the 
two techniques (Table 3). 

In the implant group we could include 6 TBD patients 
with a mean age of 29±9 years old, all bilateral. Two patients 
were converted to fat grafting (in one the implant was 
definitely explanted). Three patients benefited of mastopexy 
procedures (2 Benelli mastopexy and 1 reduction), average 
number of surgical procedures was 3±2 (mean ± SD) which 
resulted significantly higher compared to the fat graft group 
(P<0.001). After implant reconstructions, only 66% were 
satisfied with the results (4 out of 6), while satisfaction rose 

Table 3 TBD patients characteristics and outcomes

Variable TBD implant TBD fat

Number of patients 6 20

Mean age, years 29±9 35±10

Mean BMI (kg/m2) 23±1 25±2

Mean follow-up 30±22 23±10

Number of surgeries 3±2 1.3±0.5

Converted to fat grafting 2 (33%) –

Converted to implant – 1 (5%)

Fat injected – 339±140 cc (hypoplastic side)

241±140 cc (contralateral side)

Implant size 268±45 cc (hypoplastic side) –

205±70 cc (contralateral side)

Patients satisfaction before conversion 66% 90%

Additional procedures 2 Benelli pexy, 1 breast reduction 2 Benelli pexy

Complications 1 implant rupture and explantation 1 oil cyst 

1 capsulitis 2 volume irregularities 

1 nipple loss of sensation 1 donor site lymphocele

1 wound dehiscence

TBD, tuberous breast deformity.
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to 100% after eventual conversion to fat graft. Among 
complications we could record 1 explantation due to 
implant rupture, 1 capsulitis with deformity (grade III 
according to Becker classification), 1 nipple sensation loss 
and 1 wound dehiscence on mastopexy.

The fat graft group included 20 patients (mean age 
35±10 years old) with TBD: 16 with bilateral and 4 with 
monolateral deformity (Figure 3). Fat harvested was in 

average 865±512 cc, fat injected 339±140 cc (hypoplastic 
side) and 241±140 cc (contralateral side), Every patient 
benefited in average of 1.3±0.5 surgical procedure, with 
90% satisfactory symmetry achieved (18 out of 20). One 
patient only required an implant after initial fat treatment. 
Two Benelli mastopexy (1 bilateral and 1 monolateral) were 
recorded in the group on top of fat grafting.

In terms of complications, there was 1 patient with oil 

A

B

Figure 3 Case No. 3. A 25-year-old patient suffering from type II–III bilateral tuberous breast deformity (A). Satisfactory result was 
achieved performing 2 tissue fat transfers (total fat injection: right 350 cc, left 250 cc) (B).
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cyst, 2 patients with volume irregularities at the donor site 
and 1 patient with postoperative lymphocoele at the thigh 
donor site.

Discussion

There is a wealth of evidence in the literature discussing 
the use of prosthetic and autologous treatments for breast 
asymmetry (17). Some studies favour implants over fat 
grafting, while others underline advantages of fat grafting in 
terms of aesthetic result, natural appearance, and stability of 
result over time. 

This study contributes the analysis of long-term 
outcomes for a large patient cohort (68 patients, 109 treated 
breasts) with similar asymmetry features, which fit in NHS 
criteria of insurance covered breast asymmetry over a  
12 years follow-up. 

In the early years of the studied period, breast asymmetries 
were mainly treated with implants, using the lipofilling 
as a salvage tool. This attitude was progressively changed 
to a lipofilling based approach according to the personal 
experience of the senior author (EWM). 

When using one technique only, data showed a 
significant better long-term outcome after fat grafting vs 
implant surgery (80% vs. 69% of satisfaction). Results were 
further improved when one technique was converted to fat 
grafting or was sensibly improved by fat grafting, allowing 
attainment of satisfactory symmetry in 90% and 86% in fat 
grafting and implant group, respectively. 

Fat transfer seems to be particularly useful in unilateral 
cases for two reasons. Firstly, it is possible to inject a 
larger amount of fat per breast even in thinner patients; 
moreover, by correcting the asymmetry in an autologous 
way, the reconstructed breast is more prone to “age” with a 
natural shape similarly to the contralateral side, enabling to 
maintain the achieved symmetry over time. 

Complication rates were higher in the implant group 
with 26% of the patients presenting implant-related 
complications. This may explain also the higher number 
of procedures required to achieve asymmetry in this 
cohort. The patients treated with fat grafting had an 
18% complication rate, however these could be managed 
conservatively.

Our data suggests that fat grafting should be considered 
the mainstay in treating complex breast asymmetry cases. 
It can guarantee more predictable results, has lesser 
morbidity and accounted for lower rate of complications 
and higher patient satisfaction. Even patients with low BMI 

were successfully treated with fat gratifying in this series, 
illustrating that satisfactory results can be obtained in “poor 
donors” with refined and precise surgical planning for fat 
placement. We suggest addressing the lower pole and the 
breast base first, before attending to the NAC position, 
which in our series was addressed as the final step, where 
necessary.

Interestingly, despite the common perception that fat 
grafting commits the patient to a long course of multiple 
treatments, fat grafting provided in our casuistry satisfactory 
symmetry in significantly less surgical steps than the 
implant-based procedures, probably because the meticulous 
multiplanar/multidirectional technique which allowed for 
the maximum amount of graft take per session. 

Particularly in TBD however, literature is divided 
among which treatment could be considered the more 
effective, and comparative studies are still lacking. Brault  
et al. compared complications and satisfaction in 37 patients 
suffering from TBD and treated either with lipofilling  
(27 breasts) or implants (36 breasts). According to their 
results, patient’s satisfaction was higher in the implant group, 
with no differences in terms of complications and number of 
interventions (17). However, various published study agree 
that fat grafting is becoming the routine treatment for this 
kind of deformity as it avoids the complications related with 
the implants placement and responds physiologically to the 
breast changes over time (6,18).

Our experience is consistent with the one of those 
authors and we think that TBD can be solved without 
implant use by delivering fat volume in appropriate surgical 
planes, when a sufficient volume of fat can be injected. 

Fat grafting to improve breast asymmetry is advantageous 
in multiple ways: (I) the purely autologous nature of the 
operation, (II) the relatively low cost, (III) the reproducibility 
(since the technique can be repeated if required), (IV) 
the natural appearance and consistency of the breast 
postoperatively, (V) the postoperative symmetry with the 
contralateral breast, and, finally (VI) the secondary benefits 
of the liposuction involved in the procedure (7,9).

With various surgical options available for correction 
of breast asymmetry, patients should be provided with 
information about different surgical options, their 
limitations and all possible complications. This is necessary 
to allow the patients to make informed decisions on 
their choice of procedure, to clear misconceptions that 
the patient may have had and to allow the patients to set 
realistic goals in terms of what is achievable with surgery. 
The keys to successful treatment are to define the nature 
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of the asymmetry, respect the aesthetic goals of the patient, 
and perform a well thought out surgical plan (19). Timing 
of surgery is crucial. This is especially important in younger 
patient in whom the breast is still growing. If surgery is 
needed early, the patient and parents must be made aware 
of the need for revisions later, especially when implant 
surgery is provided. Whatever method is selected to achieve 
symmetry it is important for patients to be aware that the 
post-operative result may deteriorate over time and may 
require revision (19).

We need to acknowledge that this study is a retrospective 
investigation of two different techniques and eventual 
hybrid approaches of non-randomized patients, without 
strict quantitative assessment of aesthetic outcomes. 
It quantitatively demonstrates the long-term surgical 
complications occurring with both techniques, whilst 
providing qualitative evaluation of aesthetic outcomes. 
This study represents one of the largest series of complex 
consecutive breast asymmetry cases, performed by a single 
internationally renowned surgeon with long-term patient 
outcomes reported. We recommend shifting the paradigm 
of treatment towards the predominant use of fat grafting for 
improved long-term outcomes for the surgical treatment of 
breast asymmetry.
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