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ABSTRACT

Introduction: The technique and technology lipoaspirate
autotransplantation to the breast with the aim of aesthetic
appearance and reconstruction has strongly advanced; further,
its acceptance by doctors and patients has also improved. The
author reports cosmetic breast augmentation and performed
a literature review, focusing on the efficacy, carcinogenic
potential, and imaging diagnosis. Method: A literature review
was performed using English-language articles from the
PubMed database and the Brazilian Journal of Plastic Surgery
(RBCP); in addition, case series of the initial experience of the
author has been described. Results: The volume remained
stable from the second month, and there were no postoperative
complications. Imaging did not show any pathological
alterations. In all, 24-related articles were selected. Discussion:
Among the 24 articles, only two prospective non-controlled
studies were found, but overall, imaging diagnostic tests did not
reveal problems, the carcinogenic potential was not increased,
and case series had positive results. Conclusion: The procedure
is reproducible, safe and effective, and reinforces the use of this
technique in breast reconstruction and as an option in cosmetic
breast augmentation. However, it may require a longer
learning curve to avoid complications and achieve good results.
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RESUMO

Introdução: O autotransplante do lipoaspirado na mama para
fins estéticos e reconstrutivas tem avançado intensamente na
técnica e na tecnologia, assim como na aceitação dos médicos
e dos pacientes. O autor relata um caso de aumento mamário
estético e discute a revisão da literatura, interessando a eficácia,
o potencial carcinogênico e o exame de imagem. Método:
Revisão da literatura no Pubmed na língua inglesa e na Revista
Brasileira de Cirurgia Plástica, e relato de caso da experiência
inicial do autor. Resultado: O volume manteve-se estável a
partir do segundo mês, e não houve complicações no pósoperatório. Os exames de imagem não apresentaram alterações
patológicas. Foram selecionados 24 artigos relacionados.
Discussão: Dos 24 artigos, só há dois artigos prospectivos
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não controlados, mas, de maneira geral, não há problemas
no diagnóstico nos exames por imagem, não há aumento de
potencial cancerígeno, e os resultados são bons nas séries de
casos. Conclusão: O procedimento é reprodutível, seguro e
eficaz, consolidando-se como uma indicação no tratamento
reparadora da mama e uma opção no aumento estético.
Entretanto, uma curva de aprendizado mais longa pode ser
necessária, para evitar complicações e atingir bons resultados.
Descritores: Enxertos; Gordura; Lipoaspiração; Mamoplastia;
Mama.

INTRODUCTION
Fat grafting to the breast was condemned by the
American Society of Plastic and Reconstructive Surgeons in 1987 owing to the possibility of calcifications that
could interfere with the interpretation of breast cancer
screening1-3. Recently, this scenario changed. Owing to
the advancement of imaging diagnosis and improvement
in fat grafting techniques, the lipoaspirate autotransplant
was used in cosmetic breast augmentation and mammary
reconstruction, and was relevant not only in the reposition of mammary volume but also in skin regeneration in
postradiotherapy lesions4-20.
In 2009, the American Society of Plastic and Reconstructive Surgeons revised its position on this, and stated
that the result obtained was dependent on the technique
and surgeon experience21. Better insights into the actions
of mesenchymal cells provided more predictable results in
maintaining the graft volume and initiated a new phase in
tissue regeneration and reconstructive surgery22-24.
Fat grafting to the breast is controversial as it is
associated with interference with imaging diagnosis in
breast cancer screening25-32 and the origin of transplanted
mesenchymal cells from breast cancer or existing cancer
enhancement33,34. Until currently, no case of breast
cancer caused by fat grafting, as well as non-diagnosed
breast cancer due to breast fat grafting have been
reported in the literature, and thus, this procedure has
become popular in Europe, USA, Japan, and China35. In
the present work, the author performed a bibliographic
review and reported the initial experience of the author.

imaging studies in the postoperative period, research on
the carcinogenic potential of the lipoaspirate autotransplant, and details on the positions that Societies and Public
Health had in relation to the procedure were collected.
Case report
A CFA (age, 23 years) nulliparous woman,
presenting hypomastia and discrete asymmetry, without
a family history of mammary neoplasia, wished to
undergo moderate augmentation of the breasts, however,
she refused silicone implants. The patient underwent
lipoaspiration under general anesthesia of the lumbar
and abdominal regions, with infiltration using adrenaline
solution 1:250,000, at the proportion 1:1 by using a 3-mm
internal diameter cannula and catheter tip syringe 60
mL (Becton Dickinson do Brasil). The lipoaspirate was
centrifuged for 3 min at 3,000 rpm.
From the four phases after centrifugation, the fat
cell layer and the small stromal fraction were used. Fat
grafting was performed with a 10 mL Luer-lock syringe
and a 14G needle through a retro-injection at the retroglandular and subcutaneous planes, at the border or
the base of the breast at 12, 2, 4, 6, 8, and 10 hours, and
homogeneous distribution, avoiding bolus injection and
mammary parenchyma injection (Figure 1).

METHODS
Bibliographic review
A search of bibliographic reviews in the English language was performed in PubMed using the terms “breast
augmentation fat” and in the Brazilian Journal of Plastic
Surgery (RBCP), using the terms “lipoaspiration” and
“breast”. Articles on efficacy and safety of the technique,
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Figure 1. Fat grafting technique in the retromammary and subcutaneous planes.
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In all, 190 mL of the centrifuged material was
transplanted into the left breast and 240 mL in the
right breast. Mammary ultrasonography at 6 months
after surgery showed a nonspecific cyst. The second fat
grafting session was performed 6 months later, with the
same technique to remove material from the trochanteric
regions of the knees and inside of the thigh, and 200 mL
was injected in each breast (Figures 2, 3, and 4).

Figure 2. Preoperative.

Figure 3. Six-month results after the first fat grafting session.

Figure 4. Results 7 months after the second fat grafting session and 13 months
after the first fat grafting.

RESULTS
Edema and ecchymosis developed after 2 to 3 weeks,
and there was a small to moderate loss of volume within 2 to
4 months, compared to the initial volume, and, later, a small
increase in volume was noted, which stabilized subsequently.
Volumes before and after the procedures were not measured, but apparently, there was a significant gain in volume.
Literature review
In all, 136 articles were found in PubMed and
selected, of which 4 were review articles, 7 case series,
107

8 imaging studies, 2 carcinogenic potential analyses, and
3 were on complications. Among the case series reports,
only 2 articles were prospective but uncontrolled. In the
Brazilian Journal of Plastic Surgery (RBCP), we found
a review article and one poster that cited fat grafting
used to complement the post-breast reconstruction.
Imaging testing
In a blind test performed by Rubin et al. 25,
mammographic alterations after breast fat grafting
in 27 patients were compared with those after breast
reduction in 23 patients, and fewer radiological
abnormalities, a lower BI-RADS index, and fewer
calcifications in those with recommended biopsy
were found in the fat grafting group that underwent
breast augmentation. However, Wang et al.26 found
microcalcifications in 8 patients from a total of 48
patients, in those who had undergone biopsies, and these
were identified as steatonecrosis; the authors concluded
that breast fat grafting should be “prohibited”. When
discussing the article, Del Vecchio27 underlines that this
conclusion is not in agreement with the literature; that
imaging techniques should be improved or adapted
instead of “prohibiting” the procedure; and that if the
recommendations by Dr. Wang should be followed, then
reduction mammoplasty procedures should also be
avoided. In a review of 20 patients in a study by Veber et al.,
there were no alterations in the breast radiological density
and in the BI-RADS score, and the authors concluded
that postoperative radiological imaging in breast fat
grafting was not problematic, and should not constitute an
impediment to the procedure28,29. Wang et al. investigated
the characteristics of ultrasonography and follow-up of
the evolution of nodules after breast fat grafting in 34
patients and concluded that ultrasonography is a simple
and accurate procedure in the diagnosis and follow-up of
such nodules, and may prevent unnecessary biopsies30,31.
Carvajal & Patiño32 studied specific characteristics of
steatonecrosis of breast fat grafting in 20 patients and
described the re-classification of the most common
alteration, the sparse microcalcification, followed by fat
cysts, in 3 patients with BI-RADS score 3 into a score of
2, after performing digital mammography.
Carcinogenic potential
A retrospective multicenter study performed
by Petit et al.33 involving three European institutions
specialized in breast cancer and reconstruction: Milan,
Paris and Lyon, analyzed immediate complications and
the oncologic profiles of 646 fat grafting procedures after
breast cancer treatment, and showed a complication rate
of 2.8% (2% by liponecrosis, 0.5 by local infection, 0.2%
by seroma, and 0.2% by pneumothorax), 2.07% of local
Rev. Bras. Cir. Plást. 2016;31(1):105-111
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or regional recurrence in the group that underwent
conservative treatment, and 1.38% in the group treated
with mastectomy. The study demonstrated that fat
grafting presents a very low rate of complication and
does not affect radiological control, but on the other
hand, a control study was needed to provide evidence
of its safety in regard to cancer recurrence33.
Rigotti et al.34 examined the rate of breast cancer
recurrence after fat grafting at the resection site or near
the site, by comparing the incidence of recurrence after
mastectomy and before fat grafting with the incidence
after fat grafting, and did not find a difference. Further,
due to the regenerative capacity of the lipoaspirate
graft, and apparently without any recurrence in
cancer, this procedure was recommended by Rigotti
for reconstructions after mastectomy.
Case series
Fulton published a series of 20 breast
augmentation cases that underwent fat grafting in 1992,
with the lipoaspirate washed with Ringer’s lactate and
obtained an initial average injection volume of 289.5
mL, with a retention rate of 71%. In this author’s second
series, published in 2003, a lipoaspirate “incubated”
in platelet rich plasma (PRP) was used in 65 patients,
a retention rate of 73% was obtained, and an average
breast increase equivalent to a 200 to 250 mL implant
was achieved4. Salgarello et al.5 did not observed any
differences in a review that compared 17 patients who
had undergone 10% fat grafting with the Coleman
technique in PRP with 25 patients who had undergone
breast fat grafting with the Coleman technique without
PRP.
Coleman & Saboeiro6 described their technique
as non-traumatic, with small volumes, good distribution,
and limited intra-parenchymal injection, and reported
a series of 17 patients, with fat grafting between 50
and 450 mL within one to three sessions, and found
stabilization of the grafted volume within 4 to 6 months,
with an excellent aesthetic result seven years after
the procedure. Further, no relevant complications
were reported. Two patients had cancer diagnosed by
mammography, one in the site that did not received fat
grafting, and the other, probably in the grafted area.
Both patients were diagnosed and treated without
delay.
Zocchi & Zuliani7 abandoned the intra-parenchymal injection technique due to the high rate of
complications and graft resorption, and concluded that
the result is dependent on the technique used. They
used the breast pre-expansion with the BRAVA system,
phase separation of the lipoaspirate using a shaking
table, and performed an injection at the retromamRev. Bras. Cir. Plást. 2016;31(1):105-111

mary and subcutaneous planes. With this, an average
retention rate of 55% of the transplanted volume and
an average volume of 325 mL was achieved, with minimum complications.
In the series reported by Zheng et al.8, with
66 patients, the lipoaspirate was washed with saline
solution and centrifuged at 600 rpm for 2 minutes,
and the average volume injected was of 101 ml in the
subcutaneous plane, and 73 ml in the subglandular.
Seventeen patients were submitted to 3 sessions, 21
patients to 2 sessions, and 28 to one session of fat
grafting. According to 3 independent plastic surgeons,
there was a significant increase in 33%, increase in 58%,
and absence of increase in 8%. Regarding patient level
of satisfaction, 33% were very satisfied, 63% satisfied
and 4% not satisfied.
In a series by Illouz & Sterodimas9 from 1983
to 2007, 820 patients underwent fat grafting; among
which, cosmetic breast augmentation was performed
in 385 patients. The lipoaspirate was decanted, with an
average volume of 240 mL injected in the parenchyma
and subcutaneous tissue and the retromammary plane
was avoided, in 1 to 5 fat grafting sessions. It was
necessary to complement this volume with that of the
silicone implant in 36 cases, but the majority of patients
was satisfied with the results.
Delay et al.10 published a retrospective series of 10
years on 880 lipoaspirate transplants centrifuged in 734
patients, of which 30 were used for aesthetic purposes.
The mean volume injected was 140 mL, with a loss of
30% to 40%, and stabilization was achieved within 3 to
4 months. A high level of satisfaction was attained by
patients and surgeons, and breast cancer recurrence
was not observed, and a fat necrosis rate of 15% was
initially observed and decreased when hyper-saturation
of the volume transplanted was avoided.
Yoshimura et al.11 isolated the stromal vascular
fraction containing cells of the mesenchymal trunk of
half of the lipoaspirate and added these cells to the other
half of the lipoaspirate, and described the technique as
“cell assisted lipotransfer” (CAL), and in 40 patients,
the final volume of 100 reached 200 mL after a mean
injection volume of 270 mL was maintained. This
volume did not change significantly after two months,
and when compared to conventional fat grafting cases,
an increase in the breast circumference was observed;
however, this was not a controlled study.
Kamakura & Ito12 processed an adipose-derived
regenerative cells (ADRCs)-enriched lipoaspirate by
using the Celution 800 System® (a device that is still
under revision by the Food and Drug Administration),
and made a non-controlled analysis prospectively in
20 patients who had a mean increase of 3.3 cm in the
mammary circumference, 9 months after fat grafting.
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Khoury et al.13 (Khoury is the inventor of the
Brava system) performed a prospective, multicenter
study on 81 patients from 6 meta-analyses published
recently, and compared their results of lipoaspirate
transplants in pre-expanded breasts using negative
pressure and breast fat grafting performed without
pre-expansion. The expansion with negative pressure
was performed 10 hours per day for 4 weeks, and
continuously for 36 to 48 hours immediately before the
fat grafting. The lipoaspirate was centrifuged at 15 g
for 3 minutes, and the mean volume transplanted was
277 mL. From the third to the sixth month, the volume
remained stable, and compared with the meta-analysis
results, the mean volume increased at 12 months to
233 mL as against 134 mL per breast without preexpansion, and the survival rate of the graft was 82 ±
18% as against 55 ± 18%.

DISCUSSION
Questions on the safety of fat grafting for
cosmetic breast augmentation are associated with the
interpretation of imaging diagnosis in cancer screening
tests, and the possibility that the mesenchymal cell
trunk may cause breast cancer. Regarding efficacy,
relevance is given to graft survival, the lipoaspirate
volume that the breast can take without resulting in
necrosis, and the maintenance of that volume.
Necrosis in the center of the fat graft, when large,
causes the formation of a fat cyst, and may develop into
a nodule or calcification. The bolus injection technique
is the main cause and has been discontinued 7 .
Currently, there seems to be little disagreement
between radiologists in regard differences between
calcification after fat grafting and calcification with
suspected malignancy.
The carcinogenic potential of the mesenchymal
cell trunk is still not well known, and in vitro studies
and animal models have demonstrated contrasting
results for propensity and inhibition of the potential.
There have been no reports in the literature about
breast cancer caused by fat grafting; however, the
complete safety of fat grafting is still inconclusive after
conservative treatment of breast cancer.
On the other hand, there has been debate in regard
to the efficacy, advantages and disadvantages of the
procedure. The autologous transplant of the lipoaspirate
prevents a scar, does not cause sensitivity alterations, is
not related to problems with a foreign body in the site,
the result is more natural, its application more versatile,
and the donor area is also aesthetic. Meanwhile, the
transplanted volume is limited due to recipient capacity
and by graft survival rate, in addition to other specific or
common complications in surgical procedures35-41.
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The result, in general, is still not predictable,
and several sessions of fat grafting may be necessary.
Based on the reviewed series, it is possible to maintain
60% to 70% of the volume injected with the revised
technique to obtain a moderate increase by only using
lipoaspirate, and without adding growing factors or
mesenchymal cell trunk. When larger augmentation
is required and there is not enough breast skin, the
external expansion system with negative pressure may
be the solution.
In a reported case, the patient desired moderate
increase and symmetry, and did not want a silicone
breast implant. Although there was no evidence against
this, there are still controversies regarding the safety
of the addition of growth factors or mesenchymal stem
cells in the transplanted lipoaspirate, which was not
used in this case. A moderate increase in the content
without an increase of continent may result in a more
firm breast.

CONCLUSION
Fat grafting techniques, in general, and the
breast, in particular, are already well established.
Postoperative oncological treatment through imaging
is not more problematic. There is no evidence of an
increase in carcinogenic potential of the lipoaspirate
transplant. The technique is reproducible, the
results are more predictable, a greater volume can be
transplanted in each session, and a greater maintenance
rate of that volume has been noted; however, there may
be a longer learning curve associated since the results
are dependent on the techniques.
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