REVIEW ARTICLE

Blumenschein
Vendramin
et et
al.al.
Franco T FS
etAR
al.

Breast fat grafting: experimental or established
procedure?
Lipoenxertia nas mamas: procedimento consagrado ou experimental?
Alexandre Roriz
Blumenschein1
Ruffo Freitas-Junior2
Andrea Thomazine
Tuffanin3
Danielle Isadora
Blumenschein4

ABSTRACT
There has recently been an increase in the use of fat grafting for the correction of congenital
or acquired breast deformities and for aesthetic breast treatment. This increase is due to the
emergence of novel fat grafting techniques that produce lasting and reliable results despite
some authors’ beliefs that the procedure might hinder breast cancer screening. This literature
review aims to identify the most frequently used breast fat grafting techniques, evaluate
their efficacy and safety, and report their major complications. The review was performed
after a search in the PubMed and LILACS databases, and only English-language articles
published over the past 5 years were assessed. There have been an increased number of
studies on the topic in recent years, and a specific fat grafting technique has been primarily
reported. Most studies in this area have shown that breast fat grafting does not affect radiological breast cancer screening, whereas some studies have suggested that the use of grafted
fat may enhance the development of breast cancer. Despite the increased number of published
studies, few have a good level of scientific evidence. This review concludes that fat grafting
is an alternative technique for the correction of breast deformities and moderate aesthetic
breast enlargement and should be performed by properly trained surgeons accompanied by
a radiology team that is experienced in breast imaging. Further studies with appropriate
scientific methodologies are needed to evaluate breast fat grafting.
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RESUMO
Atualmente vem ocorrendo aumento da incidência de utilização de enxertia de gordura
para correção de defeitos mamários congênitos ou adquiridos e para tratamento mamário
estético. Esse aumento é decorrente do surgimento de novas técnicas de lipoenxertia, que
produzem resultados mais duradouros e confiáveis, apesar da crença de alguns autores de
que o procedimento possa dificultar o rastreamento do câncer mamário. Esta revisão de
literatura tem como objetivo identificar as técnicas de lipoenxertia mamárias mais utilizadas,
avaliá-las quanto à eficácia e à segurança, e relatar as principais complicações associadas. A
revisão foi realizada nas bases de dados PubMed e LILACS, e os fatores de inclusão foram:
artigos em idioma inglês, publicados nos últimos cinco anos. Como resultado observou-se
aumento do número de trabalhos abordando o tema nos últimos anos, e predomínio de uma
técnica de lipoenxertia específica. A maioria dos trabalhos demonstra que a lipoenxertia
mamária não prejudica o rastreamento radiológico para câncer mamário, e alguns sugerem
que a gordura enxertada potencializa o desenvolvimento de câncer nas mamas. Apesar
do aumento do número de trabalhos, existem ainda poucos com bom nível de evidência
científica. Esta revisão permitiu concluir que a lipoenxertia é uma técnica alternativa para
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reparação de defeitos mamários e discreto aumento estético das mamas, devendo ser utilizada por cirurgiões com treinamento adequado e acompanhada por equipe de radiologia
experiente em imagenologia mamária. Mais trabalhos com metodologia científica adequada
são necessários para avaliar a lipoenxertia mamária.
Descritores: Lipoenxertia mamária. Enxerto de gordura.

INTRODUCTION
Autologous fat grafts have long been used as a filling
material to correct soft tissue defects. One of the first reports
on fat grafting described a case of breast defect correction 1.
Fat is considered an ideal filling material since it is autologous, easily accessed, widely abundant in the body, and
has low immunogenic and allergic reactivity2. However, fat
grafts often have high rates of resorption and replacement
with fibrous scar tissue or calcified oil cysts, which can
generate aftereffects and result in difficulties in interpreting
radiological breast images3.
Publications on this subject are increasing due to the development of new techniques for fat harvest, preparation, and
grafting, despite the belief of some authors that the procedure
may hinder breast cancer screening3. Novel techniques have
been developed to improve the viability and aesthetic results
of fat grafts2,4,5. Fat grafting, which has primarily been used
to correct breast deformities, has also been used for aesthetic
purposes and to increase breast volume in an attempt to re
place the use of breast implants6-8.
Several studies have shown that fat grafting did not effectively hinder radiological breast screening2,9-16. However, Wang
et al.17 challenge these findings. In cases in which fat grafting
is used for breast reconstruction after mastectomy or breast
conservation therapy, new concerns have arisen regarding the
possibility that the transplanted cells stimulate carcinogenesis
in breasts with a predisposition to developing cancer18,19.
In this context, this literature review aims to identify the
main techniques used for breast fat grafting, evaluate their
efficacy and safety, and report their results and associated
complications.
METHODS
Article Selection Process
An article search was performed in the PubMed and
LILACS databases using the following key words: “breast
fat graft”, “breast fat transplantation”, “breast adipose tissue
injection”, “breast lipomodelling”, and “breast lipofilling”.
The number of articles retrieved per keyword was 37, 35,
151, 4, and 11, respectively.
Articles published in the last 5 years (between 2006 and
2011) in English were selected. We included all original
Rev Bras Cir Plást. 2012;27(4):616-22

articles indexed between January 2006 and November 2011,
including experimental (clinical trials, randomized or not)
and observational studies (case-control, cohort studies) per
formed in humans. Duplicate references were excluded, as
were articles “ahead of print,” reviews, letters to the editor,
and editorials.
A total of 24 studies were assessed for study design, number
of patients, indication for surgery, surgical technique, complications, follow-up imaging, and oncological follow-up.
RESULTS
After the selected articles were analyzed, we noted that
the number of publications had grown in recent years (Figure
1). The studies were mostly retrospective (n = 13) or prospective and descriptive (n = 10), and there were no randomized
controlled studies.
Studies involving large numbers of patients involved re
trospective analyses of medical records or prospective eva
luations of patients undergoing a specific technique and did
not allow for an overall assessment of fat grafting8,13-16,19-21.
The publications mentioned various techniques for obtaining, treating, and grafting fat. The main differences bet
ween the techniques were present in the treatment of the
obtained fat (Figure 2). The studies generally reported that
the grafts must be obtained by liposuction using the tumescent technique from body areas with an abundance of fat
tissue (abdomen, flank, inner thigh, lateral thigh, medial
knees, and back, as the commonly-used donor areas, in des
cending order)2,13-16,20,21.
Most of these studies emphasized that liposuction should
be gentle, involve the use of syringes or a low-pressure apparatus, and avoid exposure of the fat to ambient air (closed
technique) to ensure that the fatty material is handled as little
as possible2-8,13-16,19-24. The obtained fat should then be purified
using low-speed centrifugation (Figure 2).
Fat grafting is performed through small cannulas in small
quantities, and retroinjection occurs after tunnels are established using the cannulas. More fat grafting procedures emphasize that the grafting of fat should be performed using small
quantities to ensure that the grafted tissue is in full contact
with the vascularized tissue of the receptor region 2,16,21.
In most of the studies, repeated fat grafting procedures
were used to obtain the desired results, and an average of 3
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Figure 1 – Number of publications on fat grafting
by publication year.
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discerning images of benign and malignant breast calcification4,7,13,15,16,21. All tissues with suspected abnormal radiological findings were biopsied, which revealed a low number
of malignant disease confirmations7-12,16,17,22. Rietjens et al.13
concluded that the only case of recurrence detected in their
study was likely due to underdiagnosis of the initial cancer.
Petit et al.15 and Ilouz and Sterodimas21 stated that the number
of cancer cases detected after fat grafting was similar to the
cancer incidence in the general population, although they did
not present data on this statement in their studies. Rigotti et
al.19 found a similar incidence of tumor recurrence in patients
treated with fat grafting compared to patients who did not
receive fat grafting treatment. However, their comparison
of the same group of patients at different time windows has
been criticized by other authors15.
After a review of studies in vitro and in animals confirmed
their hypothesis, Lohsiriwat et al.18 hypothesized that fat
grafting in predisposed breasts could lead to carcinogenesis
but concluded that there is insufficient evidence for this as
sociation in humans.
DISCUSSION

Centrifugation

Decantation

*Lipivage®

Figure 2 – Distribution of published studies according
to fat preparation technique. *Closed system for collecting,
washing, and transferring fat.

procedures were required per patient (Table 1). However,
some papers presented techniques for performing larger
grafts and fewer procedures5,6,8,25,26. All studies that evaluated
breast reconstruction after radiotherapy noted that additio
nal fat grafting procedures are required23-25,27.
No conclusive studies have examined the percentage
of fat remaining after the procedure. Most studies estimate
that 30%-40% of the volume is lost after the first procedure,
thus requiring subsequent procedures5,21,22,25,26 or graft overcorrection14,16,25.
Several studies have shown high rates of patient satisfac
tion after fat grafting as well as good aesthetic results that
are subjectively evaluated using photographs2,5-8,14,16,20-24.
These studies considered breast fat grafting as a safe te
chnique with a low number of major complications (Table
1). The main complications of most studies were liponecrosis
and oil cyst formation (Table 1), whereas local infection of
the grafted area2,13-15,21 occurred in a few cases. Most studies
reported no difficulty with radiological breast screening
after fat grafting procedures. Screening was conducted
primarily using mammography and breast ultrasonography4,7,8,10-13,15,16,21,22,25,26 by radiology teams experienced in
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Fat grafting is a widely used and established technique
that is used to correct soft tissue deformities1. Nevertheless,
it is no longer used by some surgeons as a result of the
large resorption of graft material, the loss of results, and
calcification and oil cyst formation within the graft. This
could possibly interfere with radiological follow-up of the
breasts, thereby affecting the diagnosis of new breast tumors
or recurrences3. With the development of new techniques
for obtaining, processing, and grafting fat material 2, more
durable grafts could be obtained initially, thus presenting
good results in the correction of soft tissue defects of the
face and subsequently in other locations such as the breast.
Coleman & Saboeiro2 questioned the restriction on the
use of fat grafting by the American Society of Plastic and
Reconstructive Surgery in 19873 and argued that the same
regions of calcifications and liponecrosis that are observed
after fat grafting procedures are also observed after other
breast procedures such as breast reduction and mastopexy.
According to this study, the number of published studies on
breast fat grafting have increased in recent years. Despite
this increase, few questions have been answered scientifically, primarily because most studies were related to case
series or reports of new techniques and had small numbers
of patients. Moreover, few observational, case-control26, or
large studies have been performed.
Fat grafting was used mainly in cases of breast reconstruction, particularly to correct deformities after primary
reconstructions13-15,16,20,22 or adjuvant treatments such as
radiotherapy19,23,27 (Table 1). Some articles mention its use to
Rev Bras Cir Plást. 2012;27(4):616-22
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Table 1 – Major studies described in this article.

Reference

Type of
study

Carvajal
and Patiño11

Retrospective

Coleman
and Saboeiro2

Indication
(aesthetic,
Number reconstructive,
of patients
mixedcosmetic and
restorative)
20

Retrospective

17

Complications

Follow-up imaging

Average number of
procedures and graft
volumes (mL) per
session

Aesthetic

Calcifications (45%),
oil cysts (20%)

MMG: mean, 34.5
months’ follow-up

Not specified;
average, 235 mL

Mixed

Calcifications (4 cases),
fat necrosis (3 cases),
infection (1 case), breast cancer
postoperatively (2 cases)

MMG
(not all patients):
mean, 50.8 months and
62.2 months (group 2)

1–3; average,
278.6 mL

MMG, USG,
and MRI one year
postoperatively.
First case with
10 years’ follow-up.

Not specified; used
overcorrection to
compensate for
resorption of up to 40%
of the graft volume

Delay et al.16

Retrospective

880
procedures

Mixed

Fat necrosis (3%),
infection (7 cases),
pneumothorax (1 case),
suspicious images
(15% of cysts)

Del Vecchio
and Bucky6

Prospective
descriptive

25

Aesthetic

No complications cited

MRI in some patients

Not specified;
up to 550 mL

Mixed

Hematomas (12 cases),
infections (5 cases), did not
specify other complications
such as fat necrosis

MMG and USG:
670 patients, 1 year
follow-up;
230 patients, up to
11.3 years’ follow-up

3;
mean, 145 mL

MMG and USG:
mean, 21 months’
follow-up

More than one
procedure in 61 of
110 patients;
average, 31 mL

Illouz and
Sterodimas21

Retrospective

820

Kanchwala
et al.25

Retrospective

110

Mixed

Did not specify;
cited graft resorption and
irregular relief

Losken et al.20

Retrospective

107

Reconstructive

Did not specify; 11%
complication rate (liponecrosis,
erythema, pain, scarring)

Not specified; mean,
8 months’ follow-up

1 (80 patients had only
one procedure); 40 mL

Missana et al.22

Prospective
descriptive

69

Reconstructive

Liponecrosis (5 cases)

MMG and MRI: mean,
11 months’ follow-up

1; 140 mL

Mu et al.9

Case series

17

Aesthetic

Cysts (3 cases),
calcifications (6 cases),
sclerotic nodules (8 cases)

MMG, USG, and MRI:
6 months to 2 years’
follow-up

1, volumes of
90–360 mL

Case-control,
Retrospective

61

Reconstructive

No complications reported

Not specified;
3 months’ follow-up

1–7,
mean 24.5 mL

Reconstructive

Complication rate, 2.9%
(2% liponecrosis, 0.5% infection,
0.2% Seroma, and
0.2% pneumothorax);
tumor recurrence, 5.6%
(1.3% local recurrence,
1.1% regional recurrence,
and 3.1% distant metastasis)

MMG:
median,
19.2 months’
follow-up

1–6,
mean, 107.3 mL

Reconstructive

5.2% suspect post-graft images,
3.6% infection rate,
Liponecrosis (5 cases),
1 case of local cancer recurrence

MMG and USG:
mean, 18 months’
follow-up

1 (16.5% of the
patients required more
than one procedure);
mean, 48 mL

Panettiere et al.27

Retrospective
(multicentric)

Petit et al.15

Rietjens et al.

13

Prospective
descriptive

513

158

continue →
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Continuation of the Table 1 – Major studies described in this article.

Type of
study

Reference

Indication
(aesthetic,
Number reconstructive,
of patients
mixedcosmetic and
restorative)

Complications

Follow-up imaging

Average number of
procedures and graft
volumes (mL) per
session

Rigotti et al.23

Prospective
descriptive

20

Reconstructive

No complications reported

Not specified;
31 months’ follow-up

3; mean, 70 mL

Rigotti et al.19

Prospective
descriptive

137

Reconstructive

Evaluated recurrence
after fat grafting only,
11% (16 cases)

Not specified;
mean, 7.6 years’
follow-up

3; volume not specified

Retrospective

42

Mixed

Not specified;
average 0.4% liponecrosis
and oil cysts

MMG and USG:
9 months’ follow-up

2; 117 mL

Prospective
descriptive

65

Reconstructive

No complications reported

Not specified;
12 months’ follow-up

1–3; average 150 mL

Not specified;
median, 14.5 months’
follow-up

Most with 1;
2 (37 patients),
3 (7 patients);
mean, 176 mL

Salgarello et al.4
Serra-Renom
et al.24
14

Retrospective

200

Reconstructive

Liponecrosis (5 cases),
infection (2 cases),
pneumothorax (1 case)

Veber et al.10

Retrospective

76

Mixed

16%, benign microcalcifications;
9%, macrocalcifications;
25%, cystic lesions

MMG: median,
16.2 months’
follow-up

Most with 1;
mean, 100 mL

USG: mean,
16 months’ follow-up

Most with 1;
mean, 55 mL

Sinna et al.

Wang et al.12

Prospective
descriptive

41

Aesthetic

Nodules of fat necrosis in
82.9% of patients
postoperatively. There was a
correlation between graft volume
and the amount of nodules

Wang et al.17

Retrospective

48

Aesthetic

16.7% macrocalcifications

MMG: mean,
45 months’ follow-up

2; mean, 110 mL
Not specified;
mean, 250 mL

Yoshimura
et al.26

Prospective
descriptive

15

Aesthetic

No complications reported

MMG and MRI:
minimum 12 months’
and maximum
18 months’ follow-up

Yoshimura et al.5

Prospective
descriptive

40

Aesthetic

Cysts (2 cases),
microcalcifications (2 cases)

Not specified:
6-42 months’ follow-up

Not specified;
mean, 270 mL
1 (28 patients),
2 (21 patients),
and 3 (17 patients);
mean 17 mL
Not specified;
mean, 375 mL

Zheng et al.

Zocchi and
Zuliani8

7

Retrospective

66

Aesthetic

16.7% necrosis images

USG, MMG and MRI:
mean, 37 months’
follow-up

Retrospective

181

Aesthetic

1.2% liponecrosis,
1.8% oil cysts,
3.9% microcalcifications

USG and MMG:
12 months’ follow-up

MMG = mammography; MRI = magnetic resonance imaging; USG = ultrasonography.

correct deformities after aesthetic surgeries, such as breast
augmentation and mammoplasty5,21,26, and others describe
the use of fat grafting for aesthetic breast augmentation, as
an alternative to prostheses use6-9.
Several studies have emphasized that the fat must be
collected and purified through low-pressure liposuction,
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which is usually performed using syringes, to minimize the
resultant trauma to the autologous material being collected.
Moreover, prolonged contact between the fat and the air must
be avoided, and the samples should be purified by low-speed
centrifugation or decantation. Purified fat grafts are then
constructed through the use of smaller cannulas in small
Rev Bras Cir Plást. 2012;27(4):616-22
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portions or amounts such that the graft material maintains
maximum contact with the receptor tissue and its blood
vessels. This protocol ensures appropriate nutrition in the
early days after grafting. The same reasoning is used for fat
grafts in the tissue after radiotherapy, when vascularization
is scarce but the graft still shows good results19,23.
Although several studies have shown good results through
photographs and high levels of satisfaction by patients and
surgeons, few have quantified the percentage of grafted fat
that did not undergo resorption, degeneration, or necrosis.
Some authors recommended overcorrection to allow for re
sorption14,16,25. Del Vecchio & Bucky6 evaluated the amount
of graft absorbed by comparing magnetic resonance imaging
(MRI) of the breast before and after the procedure, indicating
that this can be a good tool to evaluate fat graft absorption.
However, in their study, tests were not performed on all pa
tients since they were asked to finance them, thus affecting
the final assessment of this variable. Most surgeons subjectively estimate the amount of fat that is needed to correct
the defect and state that the fat grafting procedure should
be performed in more than one step, particularly in cases of
reconstruction after radiotherapy.
Most of these studies cited a low number of complications. Liponecrosis and oil cyst formation comprise the
most common complications, followed by local infection
of the graft material. Despite a considerable number of li
ponecrosis events and oil cysts after the breast fat grafting
process, most studies concluded that these images appear
benign when evaluated by a radiologist who is experienced
in mammography or breast ultrasonography2,7,9-16,21. Results
that generate doubts should be better evaluated using MRI
or guided breast biopsy7,9,15,16,22,25. Some studies report that
the number of liponecrosis events was higher at the beginning
of the series, and following the development of more suitable
fat grafting techniques, the number of liponecrosis events
underwent a significant reduction that approached zero16.
Coleman and Saboeiro2 mentioned that the number of
suspect images after breast fat grafting is similar to that of
post-operative breast surgeries such as mastopexy and breast
reduction. Wang et al.17 challenged the published studies and
concluded that the calcifications observed after fat grafting
in the breast can be a confounding factor in the diagnosis of
future breast cancer. In their study, the fat grafting techni
que is not very detailed, but it is inferred that, although the
authors used a moderate amount of fat in each procedure
(mean, 110 mL), the grafts were introduced in large increments and required a “massage” after grafting to accommodate the graft, which would result in a higher rate of necrosis
in the central portion of the grafts12.
Although some experimental studies in vitro and in ani
mals suggested that fat grafting could lead to cancer 18, no
studies have properly evaluated a cause and effect relationship between breast fat grafting and cancer in humans.
Rev Bras Cir Plást. 2012;27(4):616-22

Some studies have reported on the incidence or recurrence of
breast cancer events after fat grafting but did not draw conclusions about the causal effect. Most of the cases observed were
attributed to “underdiagnosis” of the initial cancer, which
would have occurred regardless of the fat grafting13,15,16.
CONCLUSIONS
Although none of the analyzed studies have indicated a
high level of scientific evidence, fat grafting seems to be an
adequate and safe technique to repair breast deformities
and is a good alternative to moderate aesthetic breast en
largement. Fat grafting presents a low number of complications when performed by experienced professionals and
yields good results and high levels of patient satisfaction. It
should be performed by well-trained breast grafting teams,
and patients should be monitored by an experienced breast
imaging radiology team.
Issues regarding the effective evaluation of the integra
tion of the graft with the breast tissue, the percentage of
graft resorption according to the technique used, and the
long-term changes in graft material as well as their influence
on the grafted area have yet to be addressed and require
randomized studies with larger numbers of patients and a
better scientific design.
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