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Abstract

Introduction: Breast cancer is among the main reasons for most cancer-associated
loss of life in women worldwide. The use of autologous lipotransfer has become
increasingly popular for breast reconstruction. With the emerging data on the
efficacy of stromal vascular fraction (SVF) in oncological safety and survival rates,
although many studies have focused on improving the preservation of fat graft
volume with this material, questions regarding safety and efficacy still remain. The
present study aimed to determine the advantages and disadvantages of SVF in fat
grafting, especially in its preservation.

Materials and Methods: Our search was conducted on published research
between 2000 and 2022 using several international databases, including Scopus,
PubMed, Web of Science, and Google Scholar. We also reviewed additional
evidence from relevant published articles.

Results: Although the SVF is easier to isolate than adipose-derived mesenchymal
stem cells (ADSCs), it contains a heterogeneous mix of cells. The SVF may act
through  angiogenesis  promotion by endothelial/progenitor cells and
immunomodulation by ADSCs. The SVF-enhanced fat grafts improve volume
retention in animal models. Although limited clinical data supports improved breast
augmentation with SVF without increased cancer recurrence, optimal SVF isolation
and cell ratios require further research.

Conclusion: Based on the obtained findings, although SVF shows promise to
improve fat grafting outcomes in breast reconstruction, more clinical studies on
oncologic safety and technical considerations are warranted.
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Introduction

Breast cancer is the most common cancer
in women worldwide, and its treatment
often involves surgery, chemotherapy, and
radiation therapy. Although fat grafting is
believed to enhance the results of breast
reconstruction surgery, predicting the final
outcome is challenging due to varying
absorption rates. To address this, fat
harvesting techniques are being improved.
Adipose tissue, a rich source of adult stem
cells, contains stromal vascular fraction
(SVF) cells and mature adipocytes. The
SVF cells have anti-inflammatory effects
and can facilitate angiogenesis and
adipocyte proliferation. While SVF-based
regenerative cell therapy is still in the early
stages of research, it holds significant
potential for clinical application (1). The
present study aimed to explore this
potential further.

Materials & Methods

In our pursuit of gaining comprehensive
and up-to-date information, we conducted
an extensive search in research published
between 2000 and 2022. Our search
comprised several renowned international
databases, including Scopus, PubMed,
Web of Science, and Google Scholar.
These databases are known for their wide
coverage of scientific literature across
various disciplines, making them ideal for
our research. In addition to these
databases, we also sought out additional
evidence from relevant published articles.
This step was crucial in ensuring that we
overlooked no potentially valuable
information that could contribute to our
understanding of the topic. We
meticulously reviewed these articles and
analyzed their contents for relevance and
validity.

Results

The present manuscript reviewed the use
of stromal vascular fraction (SVF) to
improve outcomes of fat grafting for breast
reconstruction after breast cancer surgery.
The SVF contains a heterogeneous mix of

cells, including adipose-derived
stem/stromal cells (ADSCs), endothelial
(progenitor) cells, and macrophages, etc.
Moreover, it promotes angiogenesis and
adipogenesis. Animal studies showed that
SVF-enhanced fat grafts have improved
volume retention compared to fat alone.
Limited clinical data also supports better
fat graft retention with SVF with no
increased cancer recurrence risk. Optimal
SVF isolation methods and SVF-to-fat
ratios need further research. Enzymatic
digestion may impair fat graft integrity but
gives higher SVF yields than mechanical
methods. Most clinical studies found fat
graft retention was improved with SVF
enrichment (volumes increased around 2-3
fold). One three-year study found no
difference versus fat alone. No difference
in complications was seen. Overall, SVF
shows promise to enhance outcomes of fat
grafting for breast reconstruction by
improving graft retention. More studies on
technical considerations and long-term
oncological safety are warranted.

Discussion

Breast fat transplantation, first performed
by Czerny in 1895, has become popular for
cosmetic purposes and soft tissue
augmentation (2). The procedure involves
aspiration, purification, and injection of
autologous fat, which is abundant, easy to
perform, and causes no allergic reactions
(3). However, concerns exist about the
oncological safety of this method, as some
studies suggest that adipokines secreted by
fat cells can stimulate the growth of
neighboring cancer cells. Despite these
concerns, recent studies have reported no
significant difference in the rate of local
and systemic recurrence after lipotransfer,
demonstrating its oncological safety. A
major limitation of this procedure is the
low survival rate of grafted fat, leading to
unpredictable final results. To address this,
researchers have explored using SVF,
which contains ADSCs and enhances the
survival rate of fat grafts (4). Studies have
shown that SVF-enhanced fat grafting is
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safe and effective, with similar safety
profiles for manual and automated
systems. However, the optimal ratio of fat
particles to SVF for graft preparation
remains undetermined. Current evidence
suggests that SVF increases fat graft
volume retention and has limited side
effects, making it a promising tool in the
field of breast reconstruction (5). This
method can increase patient satisfaction,
including the cosmetic aspect.
Furthermore, based on the studies
conducted, local recurrence has not been
introduced as a complication of this
method, and it can be concluded that SVF
effectively increases the survival rate of
autologous fat in lipotransfer to correct
volume deficiency after breast
reconstruction.

Conclusion

Autologous fat grafting in breast surgery
has gained popularity over the past two
decades, offering safety and high patient
satisfaction. The procedure, particularly
effective in breast augmentation, uses SVF
for enhanced results. As SVF emerges as a
preferred cell-based therapy, further
research is needed to optimize its use.
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Author Year Animal  Study Design Sourse/Ratio of SVF Follow-up Effect of
SVF
Ye (55) 2021 Nude mice Coleman fatvs human liposuction/ Coleman fat 3, 14, 28, and Positive
SVF/ECM gel (0.1 mL) and SVF/ECM gel (0.1 60 days
mL) following
transplantation
Lee (54) 2019 NOD/SCI Fat +SVF vs fat human liposuction/ 0.5 ml fat and were performed  Positive
D mice 30 ul SVF at4and 8
weeks

Zhu (56) 2015 Nude mice Fat+SVF vsfat human liposuction/0.5-mL fat  At1, 4,7, 14, Positive

mixed 30,

with 1 106 SVF cells 60, and 90 d
after
transplantation
Ni (57) 2015 Rabbit Fat+SVF vsfat Rabbit, fat particles with various 3M Positive
proportions of SVF (1/3, 1/4, 1/5,
and 1/6)

Zhou (58) 2014 Wild mice Fat +SVF vs fat Wild mice 1:1 Every 7 d until  Positive

63d
He (59) 2013 Rabbit Fat +SVF vs fat Rabbit, 1:1 3M Positive
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Author Year/Application Study Design Fat:SVF Follow- Effect of Complication
Ratio up SVF /Level of
Evidence
Jeon (61) 2021 / Breast Fat +SVF vs Fat  Not mentioned 12 Positive No difference / 3
months
Tissiani 2016 / Breast Fat +SVF vs Fat 21 3 year No No difference / 2
(62) difference
Dos Anjos 2015 / Breast Low quality SVF 1-2 mL of 1.5 year Positive No difference / 3
(63) + resuspended
FG VS High SVF cells For
quality SVF + every 50 mL
FG of processed
fat graft
Jung (64) 2015 / Breast Case series FG + AVG 23:100 3M, 12 No Not mentioned / 4
SVF M difference
Doi (65) 2013 / Breast & CAL using SVF  Not mentioned 3 M, 18 Positive No difference / 2
facial isolated with the M
automated
method
Gentile 2012 / Breast FG + PRP VS 3W,6W, Positive No difference / 2
(66) FG + SVF 3M, 6 M,
VS FG 12 M, 18
M
Yoshimura 2008 / Breast Fat +SVF vs Fat 2 year Positive No difference / 2
(67) +SVF separately
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