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ABSTRACT

Breast augmentation, a commonly sought cosmetic procedure, has shifted towards autologous fat grafting (AFG)
as an alternative to implants, primarily due to long-term complications associated with implants. This review aims
to provide a comprehensive summary of the autologous fat grafting (AFG) application in breast augmentation
surgery. A systematic search strategy was developed for the MEDLINE database and additional articles were
identified by reviewing the references. AFG involves harvesting, processing, and injecting the patient's fat into the
breast, providing natural results and fewer complications compared to implants. The procedure's success depends
on the surgeon's skill. There are challenges and considerations associated with AFG, including volume limitations,
variable retention rates, and potential complications such as infections and cyst formation. Uncertainties in fat
retention rates influenced by various factors like fat content, processing methods, injection techniques, and patient
characteristics, emphasizing the need for further research and careful patient selection.
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Augmentasi payudara merupakan prosedur bedah kosmetik yang banyak diminati, dengan tren yang beralih ke
cangkok lemak autologus (autologous fat grafting/AFG) sebagai alternatif implan akibat komplikasi jangka
panjang yang terkait dengan penggunaan implan. Tinjauan ini bertujuan untuk memberikan ringkasan
komprehensif mengenai aplikasi AFG dalam augmentasi payudara. Strategi pencarian sistematis dikembangkan
untuk basis data MEDLINE, serta artikel tambahan diidentifikasi melalui penelusuran referensi. AFG melibatkan
tahapan pengambilan, pemrosesan, dan penyuntikan lemak pasien ke dalam payudara, yang menghasilkan
tampilan alami serta risiko komplikasi yang lebih rendah dibandingkan dengan implan. Keberhasilan prosedur ini
sangat bergantung pada keterampilan ahli bedah. Meskipun demikian, terdapat berbagai tantangan dan
pertimbangan dalam AFG, termasuk keterbatasan volume, tingkat retensi lemak yang bervariasi, serta potensi
komplikasi seperti infeksi dan pembentukan kista. Ketidakpastian dalam tingkat retensi lemak dipengaruhi oleh
berbagai faktor, seperti kandungan lemak, metode pemrosesan, teknik injeksi, serta karakteristik pasien, yang
menekankan perlunya penelitian lebih lanjut dan seleksi pasien yang cermat.

Kata kunci: Cangkok lemak autologus; Augmentasi payudara; Jaringan adiposa; Lipotransfer; Bedah payudara
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INTRODUCTION ;c)echniques for breast augmentatior}. There has
een a gradual move away from relying solely on

Breast augmentation is a widely performed  biomaterials as implants and towards less
cosmetic procedure for women globally, with  invasive procedures that exclusively use
breast implants being among the most popular autologous fat grafting@. This change can be
types of plastic surgery prostheses®)- However, attributed to high revision rates associated with
there has been a significant shift in surgical breast implants postoperatively (approximately
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24%-36%) in 10 years. Despite initial favorable
outcomes observed with breast implant, several
long-term complications have been documented.
These complications include but are not limited
to capsular contracture formation occurring in
approximately 10-20 % of cases, mal positioning
of the implant(s), implant rupture or leakage,
infections, breast implant-associated anaplastic
large cell lymphoma (BIA-ALCL), and reduced
sensitivity during mammographic visualization
3)@),

Autologous fat grafting (AFG) has gained
prominence as a modality that addresses various
limitations in breast surgery techniques,
providing an alternative to traditional breast
augmentation with implants and witnessing a
growing popularity in aesthetic surgery
procedures. As fat grafting becomes increasingly
popular, there is a potential trend toward
supplementing or entirely replacing implants
with fat ®)©)),

Fat is a highly favorable substance for
enhancing soft tissue due to its compatibility with
the body and its abundance. When compared to
implant placement, autologous fat transfer offers
several advantages such as quicker recovery time
and reduced risk of long-term complications.
However, the main challenge in utilizing this
technique lies in ensuring the durability of the
transplanted fat cells®). For abovementioned
reasons, this review aims to offer an updated and
comprehensive summary of the utilization of
autologous fat grafting (AFG) in breast
augmentation surgery.

METHOD

A systematic search strategy was
implemented for the MEDLINE database,
utilizing a range of terms including breast
augmentation, autologous fat graft,
lipomodelling, and fat transfer, incorporating
specific Medical Subject Headings (MeSH) terms.
The exploration covered various aspects,
including the application of autologous fat
grafting in breast surgery, procedural details, and
an examination of the associated benefits and
drawbacks.

RESULTS AND DISCUSSION

A total of 56 articles were considered to be
relevant for this review. The findings are

conveyed in a narrative format, delineating the
role of autologous fat grafting, including its
procedures, advantages, disadvantages, and
complications.

Breast Augmentation

Breast augmentation is a surgical procedure
aimed at increasing breast size, usually
accomplished through the insertion of implants
or, in some cases, via fat transfer. A surgeon may
have numerous options when it comes to
choosing implants, selecting incisions, deciding
on the pocket plane, and employing surgical
techniques. And recently, factors like the
utilization of autologous fat have broadened the
range of options for surgeons to meticulously
consider®. It is highly sought after in plastic
surgery and remains one of the most frequently
carried out procedures by plastic surgeons, with
approximately 2.2 million procedures reported in
202200)(1),

In breast augmentation, there are ongoing
difficulties despite advancements in implant
technology and surgical methods. The deficiency
of breast tissue and subcutaneous fat can
compromise cosmetic results, even though there
may be successful volume and projection
enhancement. This situation could lead to
problems such as visibility of edges, rippling, and
palpability, which raise concerns for both
patients and surgeons. Incorporating primary fat
grafting into breast augmentation became a
valuable method for preserving a natural breast
shape while increasing breast size(®).

Autologous Fat Grafting in Breast
Augmentation

Autologous fat transfer, also known as fat
grafting, is becoming a popular choice for breast
augmentation.  This  procedure  involves
transferring the patient's own adipose tissue to
enhance the breasts, has gained popularity as an
alternative to breast implants(?. Adipose tissue is
widely used since it is readily accessible and
devoid of immune response triggers or
substantial donor site morbidity upon extraction.
Its utilization may offer a versatile solution. In the
realm of reconstruction, fat grafting serves as an
adjunct to implant-based and autologous breast
reconstruction, correcting hypoplastic breasts,
congenital irregularities, and reconstructing
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breasts after mastectomy(?. In aesthetic breast
surgery, fat grafting serves purposes in primary
breast augmentation without the need for
prosthetic devices, restoring volume post-
implant removal, and concealing rippling or
visible step-offs when simultaneously injected
with breast implants. Moreover, fat grafting
enhances cleavage appearance by diminishing
the intermammary distance through grafting to
the medial chest. The success of this technique

largely depends on the skill of the surgeon
(14)(15)(16)(17),

Autologous Fat Grafting Procedure
Harvesting

There are multiple natural fat reservoirs in
the body. It is recommended to use fresh fat
tissue, as stored adipocytes may have decreased
viability, potentially affecting the success of
grafting. Typically, fat tissue was commonly
taken from the patient's thigh and/or abdomen
(1819@0). The success of autologous fat grafting
procedures relies on the techniques employed in
harvesting, processing, and injecting the graft. It
is widely recognized that less invasive
approaches to fat harvesting result in increased
viability of adipocytes and enhanced graft
survival. Different methods, such as vacuum
aspiration, syringe aspiration, and surgical
excision, have been proposed for fat harvesting.
Manual aspiration typically involves a 10-mL
syringe connected to a 3-mm diameter cannula
with two holes. When opting for vacuum
liposuction, using low-pressure suction is
recommended to minimize adipocyte damage.
Low negative-pressure lipoaspiration may yield
fat faster compared to syringe aspiration, making
it suitable for procedures requiring a large
volume of fat such as breast surgery.
Conventional liposuction's high vacuum
pressures may cause damage to around 90% of
adipocytes@.

Processing

Fat transfer techniques have significantly
progressed over the past two decades, moving
from simple adipose tissue transfers to more
advanced strategies involving composite fat-cell
transplantation. Various techniques including
sedimentation,  filtration, = washing, and
centrifugation are utilized in the preparation of
fat grafts. It is crucial to process the lipoaspirate

as it contains collagen fibers, blood, and debris
that can lead to inflammation at the recipient site.
The obtained fat graft, referred to as the stromal-
vascular fraction (SVF), includes a variety of cells,
notably adipose-derived stem/stromal cells
(ASCs), recognized for their significant
contribution to graft outcomes. ASCs, which are
a type of mesenchymal stromal/stem cells,
promote new blood vessel formation and have
the potential to develop into different types of
cells).

Sedimentation helps optimizing the
preservation of viable adipocytes through gravity
separation or decantation. During this process,
lipoaspirate settles into layers based on density,
similar to centrifugation. Nevertheless, while
sedimentation is effective in maintaining
mesenchymal fat components, it falls short in
isolating stromal components and stem cells,
which could potentially impact graft survival@).
Combining filtration and washing techniques
optimizes the removal of contaminants and
inflammatory components while preserving the
viability of mature adipocytes and mesenchymal
stem cells. Filtration methods, known for their
efficiency, are commonly utilized in large-
volume fat transfers®).

Centrifugation by Coleman technique is a
commonly advised technique for processing fat
grafts before injection, usually conducted at 3,000
rpm for 3 minutes within the harvest syringe.
This process aids in separating fat from
substances that could potentially break down
adipocytes@)@). Nevertheless, certain research
indicates that centrifugation might not
substantially improve fat graft viability, and
surpassing 3,000 rpm could result in heightened
adipocyte mortality. Research indicates that
higher speeds during centrifugation may result in
increased fluid portion, reduced tissue volume,
and increased oil portion which could potentially
harm adipocytes)@9)@). Selecting an ideal
processing method is vital for maximizing viable
cells and improving the engraftment and long-
term retention of fat. Precautions during
processing are crucial to prevent contamination,
air exposure, and mechanical damage to maintain
adipocyte survival(8).

Injection

Various viewpoints exist regarding the
locations for fat placement, such as subcutaneous,
sub-glandular, intraglandular, or retropectoral
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spaces. The decision is influenced by factors like
blood supply and aesthetic objectives.
Subcutaneous space is a viable site for fat grafting
due to its natural affinity for adipose tissue
growth; nevertheless, it may mnot provide
sufficient space to contain ample lipoaspirates
required for augmentation. On the other hand,
the retromammary and retropectoral spaces offer
more capacity and are commonly utilized in
breast augmentation procedures involving
implants. The retromammary space was initially
described as a primary plane in implant-based
breast augmentation and continues to be
frequently employed@).

Studies have shown that it is important to
inject small amounts of fat at different depths in
the tissue during the withdrawal of the cannula,
avoiding excessive pressure and overcrowding. It
is crucial to avoid delivering a large amount of fat
at once to prevent poor blood supply and fat
necrosis. The targeted area should be slightly
overfilled to accommodate partial absorption but
not excessively to cause inadequate blood supply.
Additionally, it's important not to deposit fat in
the same tunnel multiple times; instead, a
different plane in that location should be
utilized@.

The fat transfer is performed through a small
incision matching the cannula diameter at the
affected anatomical region. The use of smaller
gauge cannulas aims to minimize trauma,
reducing potential risks like bleeding, hematoma
formation, and inadequate graft oxygen
diffusion. It's recommended to administer the fat
in multiple small-volume sessions rather than in
a single injection due to longer ischemic time at
the center of the graft where revascularization
begins from the periphery. The volume of
injected fat typically ranges from 50 to 150 mL per
breast, with slight overcorrection advised due to
postoperative resorption. Mega-volume fat
grafting involves transplanting over 300 mL, and
repeated sessions may be spaced 1 to 3 months
apart(8).

Advantages of Autologous Fat Grafting
Natural Results

Patients who are not suitable for prosthetic
implants, experiencing issues with implant
reconstruction, wishing to avoid the risks of flap-
based reconstruction, or deemed high-risk for
free-tissue transfer may choose to undergo fat
transfer procedures. This method has the

potential to yield a natural appearance and feel
through the administration of autologous fat
grafting typically to specific regions of the
breastGO@l. Importantly, fat grafting yields
symmetrical outcomes between the augmented
breast and its contralateral counterpart. Another
notable advantage is the possibility of
simultaneous liposuction during the procedure,
allowing for effective contouring and shaping of
surrounding areas®?. Moreover, the efficacy of
this procedure was affirmed by a meta-analysis
evaluating  satisfaction  rates,  revealing
substantial figures of 94.3% for patient
satisfaction and 95.7% for plastic surgeon
satisfaction during a follow-up period of 1.9 and
1.8 years, respectively©3.

Individuals with limited subcutaneous fat or
breast tissue may consider integrating composite
breast augmentation, which combines AFG with
primary breast augmentation using implants.
This approach offers advantages such as
improved implant coverage and concealment of
implant edges. It was demonstrated from a study
by Groen et al., that AFG for cosmetic breast
augmentation, whether composite or not, shows
remarkably high satisfaction rates among
patients (92%) and surgical teams (89%). This
research supports AFG as a practical method to
enhance or replace implant-based breast
augmentation, conceal the implant, achieve
aesthetically-pleasing outcomes, and intensify
satisfaction for patients and surgeons(16).

Fewer Complications

Graf et al reported an event of rupture of
breast implant in 26.9% of the participants and
19.2% experienced capsular contracture, thus
compelled them to remove their implant and
convert it to fat graft augmentation®¥. Summa et
al., 13-year study revealed that when comparing
fat grafting and implant surgery as standalone
techniques, the data indicated a notably superior
long-term outcome with fat grafting (80% vs. 69%
satisfaction). Notably, patients in the implant
group experienced higher complication rates,
with 26% reporting implant-related
complications. This potentially explains the need
for more procedures to achieve symmetry in this
cohort. Conversely, those treated with fat
grafting encountered an 18% complication rate
which  could be effectively managed
conservatively®5).
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Cost-effectiveness

Fat grafting for breast augmentation tends to
be associated with higher costs and typically
necessitates multiple procedures to attain the
desired size and contour®%). However, a recent
study comparing the cost-effectiveness of fat
transfer in  contrast to  implant-based
reconstruction found that although fat transfer is
initially more costly, it demonstrates greater cost-
effectiveness over the medium and long term (10
and 30 years). This is attributed to a reduced need
for subsequent surgeries, contributing to its
overall economic advantage®?)@). Autologous fat
grafting has increasingly become a valuable
option, especially for individuals seeking to
avoid implants or encountering issues with
implant-based procedures. In comparison to
other surgical alternatives for addressing breast
asymmetry, fat transfer emerges as a more
economical choice, readily accessible to
patients®).

Disadvantages of Autologous Fat Grafting
Volume Limitations

There is widespread agreement that small-
volume grafting is repeatable and foreseeable; the
larger the volume transferred, the less predictable
it becomes. Excessive injection volumes of fat
grafts may lead to central necrosis in vivo,
resulting from inadequate diffusion of essential
nutrition and insufficient neo-angiogenesis. Fat
grafting less than 100 mL is considered small-
volume; whereas large-volume grafting spans
from 100 to 300 mL and mega volume grafting
exceeds 300 mL per breast. Outcomes for breast
augmentation also showed a significant
correlation with the total amount of injected fat.
In the past, there were constraints in the
maximum transfer volumes for breast fat
grafting, often limited to 200 mL per stage to
reduce fat necrosis and improve graft success.
Nowadays, advancements in external tissue
expansion, notably using devices like the Brava,
have extended this limit. Studies indicate that
successfully grafted volumes of up to 300 mL per
breast in a single operation are achievable
through  preoperative and  postoperative
application of external suction forces with Brava,
resulting in higher graft survival rates (up to 70
to 80%).

This advancement has improved autologous
fat graft efficiency by enhancing the vascularity
of recipient tissue and increasing blood supply to
grafted fat for both reconstructive and aesthetic
purposes(9#). Generally, fat grafting has been
showing considerable cosmetic improvement in
patients with small breasts through two or three
sessions of fat grafting with sufficient adipose
deposits. Patients experiencing a subsequent
round of fat transplantation displayed a notable
enhancement in cosmetic outcomes, attributed to
improved vascularization stemming from the
survival of previously transplanted fat tissue().

There are fundamental principles and
concepts to comprehend large-volume fat
grafting for augmentation or reconstruction.
These include the graft-to-capacity ratio, ideal
injection plane, stromal vascular fraction (SVF),
and external soft tissue expansion. A primary
concern associated with large-volume fat grafting
is the potential occurrence of fat necrosis, making
it crucial to consider these principles to minimize
risks. Studies have shown that autologous fat
grafting exceeding 100 mL per breast can be safe
and successful when these principles are
followed. However, determining the optimal
volume for injection depends on the original
breast volume and the graft-to-capacity ratio,
making further prospective studies essential to
validate long-term success®*2).

Variable Retention Rates

Autologous fat grafting presents a
significant challenge due to wuncertainties
surrounding the duration of grafted fat.
Assessing AFG's efficacy involves examining the
retention volume and its integration after
injection using imaging techniques, with volumes
ranging from 30% to 60% for breast procedures.
Various factors such as fat content, processing

methods, injection techniques, BMI, and
menstrual cycle phase can influence the volume
gain(29)(344344),

Centrifugation and slow injection are
supported as methods that lead to higher
retention rates. The use of a gradual fat injection
technique has been found to produce lower shear
stress compared to rapid injection, which
improves the viability of fat grafts during
preparation and injection>6). Larger volumes of
grafted fat also tend to last longer, stabilizing
around 4-8 months post-grafting and persisting
for 5 to 6 years. Choi et al.'s proposal emphasizes
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that fat retention depends on both time and
volume; higher volumes lead to quicker
stabilization ©#7#44). A study conducted by
Abboud et al measured 80 patients who had
breast implant removal and converted to fat
which was grafted with a volume range of 300-
600 ml experienced resorption around 40.6% at 6
months postoperatively®). Special attention is
needed for megavolume AFG, which involves
300 cc or more per breast, in order to prevent fat
necrosis. Innovative solutions have been
suggested to address concerns regarding the
survival rate of large-volume fat grafts in a
restricted breast space. These include creating
additional space through fibrous band release
and tunnel creation, similar to the Brava system,
which facilitated the placement of large-volume
fat with approximately 500 mL per side in a
single-session fat volume (increases of 2 to 2.5-
cup sizes). The advancements are attributed to
highly purified fat processing and additional
space creation, providing a resolution for mega-
volume breast augmentation challenges in one
session while ensuring stable outcomes and
optimal size(0) GO)GL).

Volume  retention  calculation  has
imperfections, considering unknown fluid
percentages in initially injected fat and factors
like patient weight changes. Breast augmentation
with AFG typically involves 1 to 5 sessions,
where the sustainability and uptake of
transplanted adipocytes are influenced by
various variables. Patient weight stability plays a
crucial role; post-surgery weight loss decreases
transferred fat volume, while weight gain may
positively affect follow-up session resorption
rates (52

Complications

Despite its effectiveness, autologous fat
grafting has certain considerations.
Complications in fat grafting for breast
procedures fall into categories of donor site,
recipient area, and systemic concerns, which are
influenced by the surgical approach. Early post-
procedural issues (within 4 weeks) may entail
infections (0.6 %) at the harvesting or grafted sites,
ranging from mild surface-level infections to
severe abscesses requiring drainage procedures.
Late-onset complications occurring more than 4
weeks after the procedure may consist of
common issues in radiologic changes, such as
cysts formation; which can be effectively

addressed through drainage procedures.,
calcifications, and fat necrosis which are then
summarized in Table 1634, Radiologic changes
in breasts following fat grafting are crucial to
monitor, as initial concerns about potential breast
malignancy obstruction led to the prohibition of
fat grafting, with only a small percentage (3.2%)
may necessitate additional procedures like
biopsies. This indicates that the majority of
radiographic changes associated with autologous
fat grafting can be differentiated from true
malignancies(2)@3)-

Table 1. Summary of pooled analysis®3-

Complications Rate % (95% CI)
Infection 0.6 (0.3-1.0)
Hematoma 0.5 (0.1-1.0)
Seroma 0.1 (0.0-0.3)
Palpable cysts 2.0 (0.26-3.8)
Radiologic changes

Oil cysts 6.5 (3.7-9.2)
Calcifications 4.5 (2.1-6.9)

Fat necrosis 1.2 (0.5-1.8)

Note: CI, Confidence interval

However, concerns persist regarding the
potential risk of breast cancer linked to fat
transfer for breast augmentation. Scientific
investigations have suggested that transplanted
preadipocytes and mature adipocytes might have
potential carcinogenic effects in the breast,
possibly attributed to the local estrogen
production through stromal-epithelial
interactions involving adipocytes' aromatase or
adipokines. Furthermore, a recent systematic
review has refuted these claims on patients who
have undergone autologous fat transfer for breast
augmentation after lumpectomy or mastectomy.
The study found no indication of any increase in
local recurrence of breast cancer even after 10
years(8)®%. Another research by Orbay et al
concluded that fat grafting is considered safe for
postmastectomy  and  oncologic  breast
reconstruction. Nevertheless, it is advisable to be
cautious when utilizing fat grafts enriched with
adipose-derived stem cells until cancer remission
is firmly established. Individuals opting for
autologous fat transfer should undergo baseline
mammography and regular screening, in
addition to being educated in proper breast self-
examination®e).
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CONCLUSION

AFG treatment may hold the potential to
substitute the need for implants in breast
augmentation. Utilizing fat grafting offers several
advantages: a natural appearance, biocompatible,
cost-effective, and can be sourced from various
donor sites in the human body suitable for fat
harvesting. Another advantage is the ability to
repeat fat grafting procedures at specific
intervals. Furthermore, the lipo-contouring of the
donor site may be seen as a cosmetic benefit,
making the procedure attractive for patients.
However, fat grafting may possess challenges in
volume limitation and volume retention rates.
And potential complications may be arising such
as infections and cyst formation. The review
emphasizes the need for skilled surgeons,
comprehensive  patient  assessment, and
adherence to recommended guidelines to ensure
the success and safety of AFG procedures.
Additionally, ongoing research and the
establishment of international standards are
essential to further validate the efficacy and
safety of AFG in breast augmentation surgery.
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