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The adipose tissue is a highly complex tissue 
and consists of mature adipocytes, preadi-
pocytes, fibroblasts, vascular smooth muscle 

cells, endothelial cells, resident monocytes/macro-
phages,1–4 and lymphocytes.4 The stromal vascular 
fraction (SVF) of the adipose tissue has come more 
and more into the focus of stem cell research, as this 
tissue compartment provides a rich source of mul-
tipotent adipose tissue-derived stromal cells.5,6 SVF 
represents an alternative source of autologous adult 
stem cells that can be obtained easily and repeatedly 
in large quantities under general or local  anesthesia. 
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Background: Actually, there are 2 main methods to obtain stromal vascular frac-
tion (SVF): enzymatic digestion and mechanical filtration; however, the avail-
able systems report heterogeneous and sometimes not univocal results. The aim 
of this study is to evaluate different procedures for SVF isolation and compare 
their clinical efficacy in the treatment of soft-tissue defects in plastic and recon-
structive surgery. The authors evaluated Celution and Medikhan, enzymatic 
systems, and Fatstem and Mystem system, mechanical separation systems.
Methods: Fifty patients affected by breast soft-tissue defects were treated in 
the Plastic and Reconstructive Surgery Department of Tor Vergata University 
of Rome. Four groups of 10 patients were managed with enhanced SVF fat 
grafts using cells obtained by Celution (Cytori Therapeutics, Inc., San Diego, 
Calif.), Medikhan (Medi-Khan Inc., West Hollywood, Calif.), Fatstem (Fats-
tem CORIOS Soc. Coop, San Giuliano Milanese, Italy), and Mystem (Mys-
tem evo Bi-Medica, Treviolo, Italy) systems. A control group of 10 patients 
was treated with only centrifuged fat according to Coleman’s technique.
Results: In enhanced SVF–treated patients treated with cells obtained by 
Celution system, we observed a 63% ± 6.2% maintenance of contour restor-
ing after 1 year, compared with 39% ± 4.4% of control group. In patients 
treated with SVF obtained by Medikhan system, we observed a 39% ± 3.5% 
maintenance, whereas enhanced SVF with Fatstem and Mystem systems 
gave a 52% ± 4.6% and 43% ± 3.8% maintenance of contour restoring, 
respectively. SVF cell counting indicated that Celution and Fatstem were 
the most efficient systems to obtain SVF cells.
Conclusions: Celution and Fatstem were the 2 best automatic systems to 
obtain SVF and to improve maintenance of fat volume and prevent the 
reabsorption. (Plast Reconstr Surg Glob Open 2015;3:e406; doi: 10.1097/
GOX.0000000000000285; Published online 3 June 2015.)

Breast Reconstruction with Enhanced Stromal 
Vascular Fraction Fat Grafting: What Is the  
Best Method?

Disclosure:	 The authors have no financial interest 
to declare in relation to the content of this article. The 
Article Processing Charge was paid for by the authors.

Best Method for Breast Reconstruction

Gentile et al.

xxx

xxx

6

Esther

Plastic & Reconstructive Surgery-Global Open

2015

3

Original Article

10.1097/GOX.0000000000000285

© 2015 The Authors. Published by Wolters Kluwer Health, Inc. on behalf of The American 
Society of Plastic Surgeons. All rights reserved.

Breast

Supplemental digital content is available for this 
article. Clickable URL citations appear in the text.

Original article



PRS Global Open • 2015

2

Adipose tissue-derived stromal cells have the poten-
tial to differentiate into bone, cartilage, tendons, 
skeletal muscle, and fat when cultivated under lin-
eage-specific conditions.7–10 Tissue engineering of 
these mesenchymal organs represents an interesting 
research field for different human diseases, such as 
inherited, traumatic, or degenerative bone, joint, 
and soft-tissue defects (skeletal regeneration and car-
tilage repair). Plastic tissue regeneration after tumor 
surgery for breast cancer and other malignancies, re-
construction of muscle and adipose tissue after scars, 
and burn injury represent additional needs for cell-
based therapies. In addition, SVF demonstrated to 
possess the potential for vascular9 and macrophage10 
differentiation, an important process for microenvi-
ronment tropism and tissue regeneration.

The authors have already published the results 
obtained from the application of enhanced SVF 
(e-SVF) in posttraumatic lower extremity ulcers11 
and the promising results obtained from the use of 
fat grafting and e-SVF in breast reconstruction.12,13 
These previous findings demonstrated that the ap-
plication of e-SVF can improve tissue healing and 
maintenance of fat graft volume. The subsequent 
questions are as follows: What is the most efficient 
method to isolate SVF? What is the best system to use 
considering also the clinical outcome? The purpose 
of this article is to provide an answer to these ques-
tions. In this study, e-SVF was extracted from patient’s 
adipose tissue at the bedside using enzymatic diges-
tion or mechanical filtration. The authors evaluated, 
in the first case, Celution and Medikhan system; in 
the second case, the authors evaluated Fatstem and 
Mystem system. The enzymatic digestion method 
separates the SVF cell population from mature adi-
pocytes and extracellular matrix by enzymatic diges-
tion and subsequent centrifugation. The mechanical 
filtration method separates SVF cell population by 
centrifugation and subsequent filtration of the so-
lution obtained through 0.2-μm filter. The findings 
achieved from this study demonstrated that clinical 
outcome depends on SVF isolation method applied 
and system used.

MATERIALS	AND	METHODS

Patients	and	Clinical	Procedures
A total of 50 patients aged 19–60 years were treated 

from January 2013 to March 2014 at the Plastic and 
Reconstructive Surgery Department of “Tor Verga-
ta” University, Rome. Ten patients affected by breast 
soft-tissue defects (1 patient affected by unilateral 
breast hypoplasia, 6 patients affected by outcomes of 

radiotherapy in breast cancer reconstruction, and 3 
patients after prosthesis removal) were treated with 
SVF-enhanced autologous fat grafts obtained by Me-
dikhan for breast reconstruction (Fig. 1). The fat 
(80 ml) was centrifuged at 4000 rpm for 8 minutes 
(Fig. 1A) and placed in 60-ml syringes. At the end 
of centrifugation, the authors obtained 25 ml of con-
densated fat (Fig. 1B) that was enzymatically digest-
ed in the TP102 syringe Celltibator, containing 1 ml 
of collagenase and 24 ml of saline solution (Fig. 1C). 
The syringe was aseptically inserted in the incubator 
for the isolation of SVF by a slow centrifugation for 
30 minutes at 200 rcf (Fig. 1D). At the end of this 
procedure, the authors extracted the syringe and put 
the digestion obtained in a new 60-ml syringe. After 
extensive washing and subsequent centrifugation 
cycles (200 rcf for 4 minutes), the authors obtained 
5 ml of solution containing SVF and added it to fat 
graft. To implant the fat tissue, small tunnels were 
previously created, forcing the cannulas of 1.5 mm 
diameter with accurate and controlled movements. 
Once the fat tissue was implanted at different lev-
els, the access incisions were closed using 5-0 nylon 
stitches, and no compressive bandage was applied. It 
was then reinjected aseptically with a specific micro-
cannula, using the drop-to-drop technique in small 
pulses (0.2–1 ml), in a radial retrograde manner, on 
different planes into multiple areas of the breast.

According to the patient’s needs, in each session, 
50–150 ml (average, 93.54 ml) was injected, for a to-
tal of 187 ml (range, 110–250 ml) per patient.

Ten patients (2 patients affected by unilateral 
breast hypoplasia, 7 patients affected by outcomes of 
radiotherapy in breast cancer reconstruction, and 1 
patient after prosthesis removal) were treated with 
SVF-enhanced autologous fat grafts, obtained using 
the Celution system (Fig. 2). Patient’s adipose tis-
sue (80 ml) was automatically centrifuged (Fig. 2A) 
and subjected to enzymatic digestion (Fig. 2B), ad-
ditional wash (Fig. 2C), and centrifugation cycles. At 
the end, 5 ml of the e-SVF suspension was extracted 
from the system (Fig. 2D). The e-SVF suspension was 
added and mixed with the washed fat graft. Using 
specific microcannulas for implantation, the SVF-en-
hanced fat graft was transferred into 10-ml syringes 
and aseptically reinjected into the soft-tissue defect.

Ten patients affected by breast soft-tissue defects 
(1 patient affected by unilateral breast hypoplasia, 
5 patients affected by outcomes of radiotherapy in 
breast cancer reconstruction, and 4 patients after 
prosthesis removal) were treated with SVF-enhanced 
autologous fat grafts obtained by Fatstem for breast 
reconstruction (Fig. 3). Fat (80 ml) was subjected 
to automatic filtration (Fig. 3B) and centrifugation 
cycles at 1700 rpm per 10 minutes (Fig. 3C), after 
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which 40 ml of the suspension was extracted from 
the bag. The suspension was further filtered through 
0.2-μm filter, and 20 ml of the e-SVF suspension was 
obtained (Fig. 3D). Subsequently, the e-SVF suspen-
sion was added and mixed with the centrifuged fat 
graft. Using specific microcannulas for implanta-
tion, the SVF-enhanced fat graft was transferred into 
10-ml syringes and aseptically reinjected into the 
soft-tissue defect.

Ten patients affected by breast soft-tissue defects 
(2 patient affected by unilateral breast hypoplasia, 
6 patients affected by outcomes of radiotherapy 
in breast cancer reconstruction, and 2 patients af-
ter prosthesis removal) were treated with SVF-en-
hanced autologous fat grafts obtained by Mystem 
(Fig. 4) for breast reconstruction. Fat (80 ml) was 
subjected to automatic wash and filtration cycles 
(Fig. 4B) based on the direct passage through 0.2-
μm filter, after which 10 ml of the residual fluid 

was extracted from the system (Fig. 4C). The e-SVF 
suspension (20-ml average) was extracted from the 
filter (Fig. 4D). Subsequently, the e-SVF suspen-
sion was added and mixed with the centrifuged fat 
graft. This system does not include a centrifuge, 
and so the authors centrifuged and purified fat 
grafting using the Coleman procedure. Then, us-
ing specific microcannulas for implantation, the 
SVF-enhanced fat graft was transferred into 10-ml 
syringes and aseptically reinjected into the soft-tis-
sue defect.

The control group comprised 10 women aged 
21–65 years, all affected by breast soft-tissue defects 
(3 patients affected by unilateral breast hypoplasia, 
5 patients affected by outcomes of radiotherapy 
in breast cancer reconstruction, and 2 patients af-
ter prosthesis removal). The fat (80 ml) of control 
group was treated only with centrifuged fat grafting 
injection according to the Coleman procedure.

Fig. 1. Medikhan procedure. a, Medikhan centrifuge. B, the fat (80 ml) was centrifuged at 4000 rpm for 8 minutes and 
placed in 60-ml syringes; extraction of syringes at the end of centrifugation. c, collagenase, 1 ml of collagenase and 24 ml 
of saline solution and 25 ml of condensated fat. D, the syringe with condensated fat was enzymatically digested in the 
tP102 syringe celltibator, containing 1 ml of collagenase and 24 ml of saline solution and was aseptically inserted in the 
incubator for the isolation of SVF by a slow centrifugation for 30 minutes at 200 rcf.
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Before and after each procedure, we performed a 
careful anamnesis and a clinical examination and took 
photographs to document improvement or the disap-
pearance of defects. Before the first lipofilling session, 
mammography, ultrasound, and magnetic resonance 
imaging (MRI) were performed to rule out signs of tu-
mor recurrence and to have an initial point of compar-
ison to identify new lesions. Only patients who showed 
no signs of malignancy were included in this study. All 
procedures were performed under general anesthesia 
at least 3 months after surgery and at least 6 months 
after the end of radiotherapy/chemotherapy.

In all patients, the procedure was carried out in 
2 sessions. According to the patient’s needs, in each 
of the 2 sessions, 50–150 ml (average, 93.54 ml) was 
injected, for a total of 187 ml (range, 110–250 ml) 
per patient.

This study is part of a research project approved 
by Tor Vergata University, and all procedures were 
performed under written patient informed consent 
and according to the guidelines of the local commit-
tee on human research.

Exclusion	Criteria
The exclusion criteria were divided into 2 types: 

systemic and local. The systemic criteria included 
platelet disorders, thrombocytopenia, antiaggregat-
ing therapy, bone marrow aplasia, uncompensated di-
abetes, sepsis, and cancer. The local criteria included 
cancer loss of substance. We did not consider tobacco 
use or genetic disorders as exclusion criteria.

Clinical	Evaluation	Methods
Three methods for the evaluation of outcomes 

were used: (1) team evaluation, (2) MRI and ultra-
sound, and (3) patient self-evaluation.

The team (plastic surgeons involved in the 
study) evaluation is an evaluation method based 
on clinical observation, using a scale of 5 values 
(excellent, good, discreet enough, poor, and inad-
equate). The patient-based self-evaluation uses the 
same 5 values mentioned above. The factors/vari-
ables that were taken into account were pigmenta-
tion, vascularization, pliability, thickness, itching, 
and pain.

Fig. 2. celution procedure. a, celution system. B, the celase 835/crS reagent was added to enzymatically digest the tis-
sue that released SVF. c, enzymatic digestion. D, 5 ml of the SVF suspension was extracted from the system.
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The percentage of maintenance restored was 
clinically evaluated with 2 different criteria. The first 
was the subjective evaluation, and the second one 
was the objective evaluation.

The subjective evaluation was based on the per-
sonal score of each patient focused on the following 
parameters: (1) presence of asymmetry, deformity, 
irregularity, dyschromia, dysesthesia, paraesthesia, 
and pain; (2) results of the superoexternal quadrant, 
inferoexternal quadrant, superointernal quadrant, 
and inferointernal quadrant; (3) resorption of fat in 
one or more regions; (4) time of stabilization of the 
transplanted fat; and (5) need for retreatment.

For each parameter, patients gave a yes/no or 
positive/negative evaluation, and percentage of 
maintenance of restored was calculated as the mean 
of all calculated single percentages.

The objective evaluation was made on the analysis 
of the preoperative and postoperative photographs. 
The photographs were of the same size, brightness, 
and even contrast. According to parameters  reported 

above, the operator similarly calculated the percent-
age of restoration.

Postoperative follow-up took place at 2, 7, 15, 21, 
and 36 weeks and then annually.

Finally, the mean between patient and operator 
evaluations was calculated.

SVF	Nucleated	Cells	Counting
A small sample of SVF obtained by the automatic 

systems was resuspended in erythrocyte lysis buf-
fer (155 mM NH4Cl, 10 mM KHCO3, and 0.1 mM 
EDTA) and incubated for 5 minutes at room tem-
perature. After centrifugation at 1100 rpm for 5 min-
utes, the pellet was resuspended in a few microliters 
of growth medium and passed through a 100-μm 
Falcon strainer (Becton and Dickinson, Sunnyvale, 
Calif.) and cellular population counted by using a 
hemocytometer with trypan blue staining exclusion. 
Cell viability by trypan blue exclusion was consis-
tently more than 98%. Cell yield was referred to cell 
number/ml of fat graft volume.

Fig. 3. Fatstem procedure. a, Fatstem kit. B, Fat (80 ml) was inserted in the bag and subjected to automatic filtration. c, the 
fat harvested was inserted in a centrifuge at 1700 rpm per 10 minutes. D, the suspension obtained after centrifugation 
was further filtered through 0.2-μm filter, and 20 ml of the e-SVF suspension was obtained.
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Statistical	Analysis
Values were expressed as mean plus standard er-

ror and analyzed by Student’s t test. Differences were 
considered statistically significant for P < 0.05.

RESULTS

Clinical	Outcome
In patients treated with SVF-enhanced autolo-

gous fat grafts obtained by Celution (see	 Supple-
mental	 Fig.	 2A,	 Supplemental	 Digital	 Content	 2, 
which shows the preoperative situation of patient 

affected by bilateral breast hypoplasia in frontal 
projection, http://links.lww.com/PRSGO/A100), the 
authors observed a 63% + 6.2% maintenance of 
contour restoring and 3-dimensional volume after 1 
year (see	Supplemental	Fig.	2C,	Supplemental	Digi-
tal	Content	2, which shows the postoperative situa-
tion after 12 months and after 1 treatment based on 
the use of e-SVF in frontal projection, http://links.
lww.com/PRSGO/A100) compared with only 39% 
+ 4.4% of the control group treated with fat graft 
centrifuged (P < 0.0001). In patients treated with 
SVF-enhanced autologous fat grafts obtained by  

Fig. 4. Mystem procedure. a, Mystem kit. B, Fat (80 ml) was added to Mystem and it was 
contained in the bag. c, after filtration and washed cycles, the residual fluid and oil was re-
moved. D, 10 ml of the e-SVF suspension was extracted from the system (see Supplemental 
Fig. 1, Supplemental Digital Content 1, which shows a patient affected by breast hypo-
plasia treated with e-SVF fat graft obtained by Fatstem, http://links.lww.com/PRSGO/A99).

http://links.lww.com/PRSGO/A100
http://links.lww.com/PRSGO/A100
http://links.lww.com/PRSGO/A100
http://links.lww.com/PRSGO/A99
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Medikhan, the authors observed the same mainte-
nance of contour restoring and 3-dimensional vol-
ume of the control group (39% + 3.5%). In patients 
treated with SVF-enhanced autologous fat grafts 
obtained by Fatstem, a 52% + 4.6% maintenance 
of contour restoring and 3-dimensional volume was 
noted (P < 0.001)(see	 Supplemental	 Fig.	 1A,	 Sup-
plemental	Digital	Content	1, which shows a preoper-
ative situation of patient affected by bilateral breast 
hypoplasia in frontal projection; Supplemental	Fig.	
1B shows the postoperative situation after 12 months 
and after 1 treatment based on the use of e-SVF in 
frontal projection; Supplemental	Fig.	1C shows the 
preoperative situation in ¾ right projection; Sup-
plemental	Fig.	1D shows the postoperative situation 
in ¾ right projection after 12 months, http://links.
lww.com/PRSGO/A99). In patients treated with SVF-
enhanced autologous fat grafts obtained by Mystem, 
the authors observed a 43% + 3.8% maintenance of 
contour restoring and 3-dimensional volume. The 
authors reported the results in Figure 5B. Trans-
planted fat tissue reabsorbing was analyzed with in-
strumental imaging (MRI-ultrasound). In patients 
affected by soft-tissue defects of the breast, recon-
struction with SVF-enhanced fat tissue obtained by 
Celution and Fatstem showed a lower fat reabsorb-
ing. All patients were satisfied with the resulting tex-
ture, softness, contour, and MRI (see	Supplemental	
Fig.	 2B, Supplemental	 Digital	 Content	 2, which 
shows the MRI, preoperative situation; Supplemen-
tal	Fig.	2D, which shows the MRI, postoperative situ-
ation after 12 months, http://links.lww.com/PRSGO/
A100) and confirmed the percentage of resorption. 
The  images were acquired on axial and sagittal 

planes. Based on MRI scans acquired, volumetric 
 assessments of the breasts were also calculated, tak-
ing as edges the anterior axillary line, anterior mar-
gin of the pectoral muscle, mediosternal line, skin, 
and nipple.

They were assessed using a 3-dimensional recon-
struction on a separate workstation (ADW 4.0; GE 
Medical Systems, Milwaukee, Wis.).

Finally, at 12 months after the last lipofilling ses-
sion, the resorption percentage for each breast was 
evaluated. Then, we calculated their overall average 
and the average for the breasts with oily cyst resorp-
tion and for those remaining without resorption. 
All examinations were performed and analyzed in a 
blinded fashion by 2 radiologists experienced in in-
terpreting breast imaging.

Ultrasound showed oily cysts in 45.83% at 12 
months after the last lipofilling, At the same time, 
cytosteatonecrotic areas were observed with ultra-
sound in 12.5%.

There were no complications in any patient, and 
the results were lasting in all cases (the mean follow-
up period was 0 months). As reported, Celution and 
Fatstem were the 2 best systems to improve the main-
tenance of fat volume.

SVF	Nucleated	Cells	from	Automatic	Systems
As reported in Figure 5A, SVF obtained by Celu-

tion system gave the higher cell recovery (P < 0.05 
vs Fatstem system). The automatic SVF extraction by 
Fatstem and Mystem systems (P < 0.01 vs Fatstem) 
gave intermediate values. Medikhan system gave ir-
relevant amounts of SVF cells whose adhesion to 
plastic supports for culture was negligible.

Fig. 5. SVF cell counting. a, graph bar showing SVF cell yield obtained by different isolation methods: celution, Medikhan, 
Fatstem, and Mystem systems. B, graph bar of fat graft maintenance obtained by different isolation methods: celution, 
Medikhan, Fatstem, and Mystem systems.

http://links.lww.com/PRSGO/A99
http://links.lww.com/PRSGO/A99
http://links.lww.com/PRSGO/A100
http://links.lww.com/PRSGO/A100
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DISCUSSION
The potential benefit of e-SVF supplementation 

could be explained by the ability of cells, which ex-
ist within the e-SVF population,14 to secrete various 
growth factors that improve survival and increased 
vascularization,15,16 leading to an increased survival of 
the graft as shown by a study on a rodent.17 The au-
thors previously published the results obtained from 
the application of e-SVF in posttraumatic lower ex-
tremity ulcers13 and the promising results obtained by 
the use of fat grafting and e-SVF in breast reconstruc-
tion.12,13,18 These previous findings demonstrated that 
the application of e-SVF can improve tissue healing 
and maintenance of fat graft volume. The term SVF 
refers to a heterogeneous cell population isolated 
from adipose tissue that also contained multipotent 
stem cells named adipose-derived stem cells. Actu-
ally, there are 2 methods to obtain SVF: enzymatic 
digestion and mechanical filtration. In this work, the 
authors evaluated different SVF isolation methods to 
verify the best technique for clinical application.

We documented that Celution and Fatstem au-
tomatic systems gave the best SVF cell recovery. 
Aronowitz and Ellenhorn19 demonstrated that the 
Celution system shows the highest and most repro-
ducible cell output, better cell viability, compared 
with other commercial systems. Moreover, the Celu-
tion system shows low residual enzyme activity.

Recently, Markarian et al20 described an alterna-
tive method for SVF isolation, based on the use of 
trypsin, with interesting results. Actually, there are 
no studies of nonenzymatic SVF isolation, without 
adipose tissue digestion. Rada et al21 described a 
method that provided the isolation of rat SVF by an-
tibodies using immunomagnetic beads, but the use 
of animal antibodies might lead to contamination 
with viruses or prions.

The SVF extraction must comply with 2 funda-
mental concepts: traceability and qualification.22 We 
hypothesize that the mechanism of regeneration of 
the tissue is the following: targeting of damaged ar-
eas, release of angiogenic and antiapoptotic factors 
for the hypoxic stress, and then, the formation of 
new vessels and oxygenation.

Implanted adipose tissue must survive by a simple 
diffusion mechanism until an active blood supply is 
re-established. Prosurvival factors may therefore pro-
mote long-term retention and consequently dura-
bility of the graft. In an animal study, this effect was 
achieved by using gene therapy to deliver vascular 
endothelial growth factor (a potent proangiogenic 
factor) to the graft. This resulted in increased blood 
vessel density within the graft and a significant im-
provement in graft retention at 15 weeks.16 Neoangio-
genesis was also confirmed from a  histopathologically 

point of view highlighting the abundance in capillar-
ies sprout within the healing tissue, leading to a com-
plete re-epithelialization of the ulcers.13

e-SVF can favor neoangiogenic vascularization 
and fibrogenic activity of fibroblasts that favor adi-
pose tissue survival and 3-dimensional organization.12 
Compared with traditional fat grafting, the survival of 
the graft is more probable and fat necrosis is poten-
tially reduced due to improved vascular development 
in the implanted area.12,13,18 This study demonstrated 
that e-SVF improved maintenance and function of 
adipose tissue graft. One of the main reasons why 
the technique of fat graft injection was questioned 
is that there may be lipofilling resorption. In the lit-
erature, the resorption rate reported over the first 
year is highly variable (20–90% ), most evidently be-
tween the fourth and sixth months.23–25 However, so 
far, in many studies, the evidence of breast lipofilling 
survival was based on patient satisfaction and plastic 
surgeons’ evaluations.26,27 In a study where mammary 
volumes were calculated by computed tomography 
using a 3-dimensional program, a resorption rate of 
47.5% at 9 months was reported.28

Serial MRI offers a quantitative measure of fat re-
sorption and survival.

In a previous study,12 the authors found a total aver-
age resorption percentage of 15.36% at 6 months after 
the last lipofilling session and of 28.23% at 12 months 
after the last lipofilling session in a patient with soft-
tissue defects of the breasts treated with fat graft mixed 
with platelet rich plasma (platelet rich lipotransfert). 
The authors previously discussed the effect of PRP in 
vitro and in clinical fat graft maintenance.29

To prevent, or rather minimize, resorption, it is 
crucial to perform each step of the procedure care-
fully, paying close attention to the technical details. 
The authors injected 200–600 ml of modified Klein 
solution (1fl of adrenalin in 500 ml of cold physi-
ological solution + 3fl of Naropine 7.5 mg/ml) into 
the donor site before liposuction. The lipoaspirate 
must then be purified in various ways: washed with 
different solutions, filtered, centrifuged, and in this 
study enriched with e-SVF obtained by enzymatic di-
gestion or mechanical filtration.

In our patients, the lipoaspirate was purified by 
centrifugation and combined with SVF. SVF improves 
lipofilling results and reduces the resorption rate, 
increasing fat graft survival.30 Then, the lipoaspirate 
was injected using the drop-to-drop technique and 
in multiple sessions to maximize the contact surface 
between the lipoaspirate and the host’s capillaries.24 
Finally, the problem of fat resorption may be re-
solved by injecting a total volume of fat not greater 
than the desired volume, such as suggested actually, 
but with injection of a volume of fat balanced and 
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studied on the dimension of the defects to correct. 
In particular, the authors suggest that the volume of 
fat graft that will need to be used will be the same of 
the defect volume.

CONCLUSIONS
Clinical outcome was supported by SVF cell count-

ing that indicated Celution and Fatstem as the best 
automatic systems to obtain SVF cells starting from 
the same amount of adipose tissue. Consequently, we 
reported that clinical results depend on the SVF iso-
lation method used and the system applied. 
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University of Rome 
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00133 Rome, Italy
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