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Abstract
The skin aging and the loss of volume are the most
involved processes in facial aging; the injection
treatment with viable adipocytes and AdiposeDerived Stromal and stem Cells (ADSC) promises
to restore the volume and regenerate the skin. To
achieve a higher adipocytes engrafting rate and
a skin regenerative effect by ADSC the small tissue clusters must be injected superficially into the
dermal and subdermal layers. The Authors describe SEFFI and MicroSEFFI techniques which
through an innovative harvesting procedure
provide three different kinds of injectable tissue
with tissue clusters of different size: these three
different tissues are injected in the dermal and
subdermal layers of the different face areas that
have different skin and subdermal thickness thus
minimizing the risks of visibility and lumpiness.
Introduction
There has been a significant increase in the number
of requests for facial rejuvenation procedures from
individuals aging 45 to 55 years. In this age range,
the aging process is mainly ascribable to loss of
volume and skin aging, possibly associated with
the descent of tissues at variable degrees1.
The techniques of choice for facial rejuvenation
in individuals with this age range are aimed at restoring the volume lost and at regenerating the skin.
In 1997, Coleman standardized a procedure that
uses the autologous fat tissue to restore volumes
of the face2-5. Autologous adipose tissue was described as the ideal filler, delivering natural filling
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in a safe and easy procedure. In this procedure, adipose tissue is used in autologous and homologous
settings: along with immunologic compatibility,
the effects are durable, and there is a low risk of
infections6. Since the very first introduction of this
procedure, the relatively fast rate of absorption of
the adipose filling has been one of the main issues.
This problem has been resolved thanks to more sophisticated techniques improving the effectiveness
and reliability of the treatment.
In 2001, Zuk et al7-9 described the human adipose tissue as a source of multipotent mesenchymal
stromal/stem cells (MSC) similar to those found in
the bone marrow. Today, these adipose stem cells
(ASCs) are among the most investigated and used
cells in the field of regenerative medicine. ASCs are
found in the stromal vascular fraction (SVF) of the
adipose tissue10. The SVF contains large numbers
of cells composing interrelated cell populations:
ASC progenitors, pericytes, endothelial progenitor
cells, and transit amplifying cells11. In the last 15
years, a large body of work conducted on ASCs
reported their capacity to differentiate into multiple cell types, including adipocytes, chondrocytes,
myocytes, hepatocytes, endothelial cells – both in
vitro and in vivo12,13. Also, ASCs display the ability
to secrete bioactive molecules which stimulate angiogenesis and have antifibrotic, antiapoptotic and
immunomodulatory properties14,15. Moreover, SVF/
ASCs induce the secretion of cytokine and growth
factors which promote angiogenesis and thus revascularization of fat grafts16,17. Such characteristics of SVF/ASCs could account for some effects
observed after adipose tissue implantation, such
as improved skin trophism, accelerated closure of
complex wounds or ulcers, and enhancement of skin
appearance after damage from radiotherapy4,18-20.
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The transplantation of viable adipocytes and
SVF/ASCs-enriched fat grafts, therefore, yields a
combination of volumization and skin regeneration
effects20-22. This opens the way for what can be
called regenerative therapy in the field of plastic
surgery.
Many studies have demonstrated that an increased adipocyte engraftment and a more effective regenerative action can be obtained by
injecting fat tissue and SVF/ASCs superficially
(subdermal plane injection), and the smaller the
adipose clusters injected, the better the results
obtained23,24.
James et al6 focus on the evidence proving that
ASCs are critical to adipocytes engraftment, and
maintain that the regenerative action is often more
relevant than the volumizing one to achieve the
effect of rejuvenation.
Moreover, when small (0.2 to 0.8 mm) adipose
tissue clusters are injected, the cellular blood irroration is improved – along with the degree of
engraftment.
The group emphasized that when placing fat, it
is imperative to maximize the surface area contact
with surrounding tissue to ensure proximity of
grafted fat with the vasculature of the recipient.
Larger globules of fat undergo central necrosis,
volume loss, and may result in oil cysts6,25.
In the light of such evidence it is now clear that
obtaining an effective and long lasting volumizing
and regenerating facial effect through graft of fat
and SVF/ASCs requires tissue with the following
characteristics:
1. Containing viable adipocytes (volumizing action)
2. Containing SVF/ASCs (regenerating action)
3. Consisting of small adipose clusters below 1
mm in size (0.3-0.8 mm) so that cellular blood
irroration is improved and injection can be
made superficially (subdermal plane) with a
needle (21-27G) or a thin microcannula (0.80.4 mm) with no risk of skin irregularities or
lumpiness.
The surgical technique should have the following characteristics:
a. Superficial injection (subdermal)
b. Injection of adipose clusters in a linear way, so
as to avoid tissue clogs which might compromise irroration of the core part resulting in a
cellular necrosis.

Treatments aimed at facial rejuvenation require
knowledge of the characteristics of this anatomical region. The face is a very peculiar anatomical
district where areas possess varying cutaneous and
subcutaneous thickness. Different areas may, therefore, respond differently to the subdermal implantation of adipose tissue and SVF/ASCs. The skin in
the periocular area at the level of the eyelid sulcus
and orbit frame is extremely thin and adheres to the
orbicularis oculi muscle without any proper subcutaneous layer. Similarly, the skin in the perioral area
is also very thin and has no subcutaneous tissue; in
the zygomatic malar region the skin thickness varies
considerably depending on gender, age and genetic
characteristics of the patient, and the same applies
to the malar region. No subcutaneous adipose tissue
underlies the temporal region which adheres to the
temporal fascia. The big variability in thickness and
quality of the cutaneous and subcutaneous tissue
make it extremely difficult to use a single type of
tissue preparation for injection, especially when
considering the problems related to the superficiality of implantation, such as skin irregularities, and
lumpiness (Figure 1).
Many techniques have been proposed to meet
such characteristics in the last few years. Manipulation techniques have been developed to obtain
an injectable tissue, fluid enough to be injected
superficially with needles (21-27G) or thin cannulas (0.8-0.4 mm).
SEFFI and MicroSEFFI
Superficial Enhanced Fluid Fat Injection (SEFFI)26,27 and its evolution MicroSEFFI28 are grafting techniques for adipose tissue designed to
deliver viable adipocytes and SVF/ASCs for the
1) restoration of face volumes, 2) enhancement
of skin appearance and, 3) reduction of superficial facial wrinkles. SEFFI and MicroSEFFI
can be performed as a single procedure or in
combination with other rejuvenation procedures
for the face and the eye, such as Minimal Incisions Vertical Endoscopic Lifting (MIVEL)29-31,
blepharoplasty and neck lift. The combination of
the SEFFI and MicroSEFFI technique with the
MIVEL endoscopic lifting of tissues enables the
correction of three main causes of face aging:
volume loss is restored, tissue regeneration is promoted, descended tissues are repositioned. This
technique has been standardized by its authors
and called R3 (R cubed)1.
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Figure 1. The thickness of the subcutaneous
adipose tissue changes in the different areas of
the face: it is almost absent in the periocular
area and the perioral area.

The SEFFI and MicroSEFFI techniques are
based on the rationale that a highly fluid preparation of adipose tissue clusters can be generated
in the harvesting step. In SEFFI and MicroSEFFI,
adipose tissue is dissociated in small clusters by
harvesting with a cannula with small side-port
holes, the tissue preparation is then enriched with
PRP (Platelet Rich Plasma), and subsequently injected via needles or cannulae of larger diameter
(Figures 2, 3).

Figure 2. In SEFFI and Micro SEFFI, the side portholes
of the harvesting cannulas
are smaller than the holes
of the injecting cannulas or
needles.

The SEFFI and MicroSEFFI techniques use
harvesting cannulas that are especially designed
and manufactured: SEFFI cannulas are equipped
with 0.8 or 0.5 mm side port holes, MicroSEFFI
cannulas are equipped with 0.3 mm side port holes.
The three cannulas have Louer Lock connectors
(for use with 10ml syringes). They are 15 cm in
length, 2 mm in diameter and are provided at
their tip with 15 side port holes of 0.8 mm, 0.5
mm and 0.3 mm respectively. In the holes of the
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Figure 3. Microfat and Nanofat published techniques: the
side port holes of the harvesting cannulas are larger
than the holes of the injecting
cannulas or needles. Hence,
further manipulation of the
tissue clusters is required to
increase fluidity and enable
injection.

larger SEFFI cannulas (0.8 and 0.5 mm) small
teeth facilitate the inflow of tissue (these cannulae
are manufactured by Bmed Surgical Instruments
Italy) (Figure 4).
SEFFI and MicroSEFFI Procedure
Fat aspiration is performed while the patient is
maintained under local anesthesia and monitored
intravenous sedation. The following protocol has

been standardized. Cold Ringer’s lactate solution
(500 mL) was mixed with lidocaine (500 mg),
sodium bicarbonate (5 mEq) and epinephrine (1
mg), then injected into the selected donor site: this
1:500,000 anesthetic solution is injected into the
selected donor site with a ratio 1:1 of the average
amount of harvesting tissue. Manual aspiration
of the adipose tissue was performed with a 10
mL syringe mounted alternatively with the three

Figure 4. SEFFI and
MicroSEFFI harvesting
cannulas manufactured
by Bmed Surgical Instruments, Italy.
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different multi-perforated side-port cannulas. The
following fat depots were chosen as preferred harvesting sites: suprapubic region, hip, pertrochanteric region, and inner aspect of the knee. Neither
the type of surgical procedure nor the anatomical
site of the subcutaneous adipose tissue harvesting
affects significantly the total number of viable cells
that can be obtained from the SVF32.
After the aspiration syringe had been filled, the
fat was mixed with cold Ringer’s solution to rinse
the anesthetic from the fat and to facilitate tissue
precipitation33. The syringe was then capped and
maintained in a dark environment, under a sterile
cloth, to reduce the possibility of light oxidation of
adipocytes. The tissue harvested with 0.3, 0.5 and 0.8
mm side port cannulas were kept in separate, labeled
syringes. The tissue was centrifuged for 1 minute at
2000 rpm, with an estimated gravitational force of
448 g. The liquid part, collected at the bottom of the
syringe, was then eliminated as well as the free oil
on top of the tissue. Autologous Platelet Rich Plasma
(PRP) was added to the tissue (20% of the tissue)34.
We observed that addition of PRP (20%) to the tissue
preparation increases the cell growth in both the tissue samples harvested with the SEFFI (0.5 mm) and
the Micro-SEFFI (0.3 mm) harvesting procedures29
(Figure 5).
Moreover, recent studies35,36 showed that the combination with PRP and SVF/ASCs increases the rate
of engraftment of adipose tissue. It has been reported
that PRP may increase fat graft survival by 1) providing nutrient support from its plasma components;
2) increasing angiogenesis from multiple angiogenic
growth factors, such as PDGF, platelet-activating
factor, and VEGF; and 3) enhancing the proliferation and adipogenic differentiation of ASCs in the
regeneration zone37. Platelet-rich plasma (PRP) is a
concentration of platelets in a small volume of plasma. PRP contains multiple growth factors, including:
platelet-derived growth factor (PDGF), basic fibroblast growth factor (bFGF), epidermal growth factor
(EGF), vascular endothelial growth factor (VEGF),
insulin-like growth factor-1 (IGF-1), and transforming growth factor-b (TGF-b) – released after platelet
activation38. In vitro studies suggest that PRP enhances ASC proliferative and secretory functions39,40,
whereas in vivo data has shown improved fat graft retention34,41,42. However, there is no consensus among
experts in the field. A recent trial by Rigotti et al35 reported no benefit when adding PRP to ASC-enriched
fat grafts for facial rejuvenation. In this case, PRP
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resulted in increased inflammation and undesirable
vascular changes.
Autologous blood was drawn from the patient to
prepare platelet-rich plasma (PRP). The blood was
directly poured into six 4.5 mL citrate-containing
Vacutainer tubes and centrifuged at 1100 g for 10
minutes; PRP was prepared in all cases with approval of the transfusion service.
The three different tissues prepared as described above (SEFFI 0.8, 0.5 and MicroSEFFI
0.3) have different degrees of fluidity and can be
injected into the subdermal plane of the face with
needles or microcannulas from 27G down to 21G
in size (0.4-0.8 mm). It has been shown that all
three tissues contain viable adipocyte, but cellularity (SVF/ASCs) decreases as the size of the hole
decreases27,28. Fluidity, instead, increases as the
hole size and cellularity decrease (Figure 6 A,B).
Following the preoperative plan, the three different
kinds of harvested fat are injected superficially (subdermal injection) into several different anatomical
regions. A needle or a microcannula was used, with
decreasing diameter as fluidity increases. In those
anatomical sites where the skin is thin (upper eyelid
sulcus, lower eyelid sulcus, lateral canthus, upper lip),
tissue harvested with 0.3 mm side portholes cannula
is injected (MicroSEFFI). In anatomical sites where
the skin is thicker (zygomatic malar region, mandibular arch, chin, temporal region), tissue harvested with
0.8 mm side portholes cannula is injected (0.8 SEFFI). In the sites with an intermediate skin thickness
(orbital area, nasolabial sulcus, lower lip commissure
and lip) tissue harvested with 0.5 mm side portholes
cannula is injected (0.5 SEFFI) (Figure 7).
Clinical R esults
A total of 263 consecutive patients were treated
between January 2013 and July 2016 (cases). All patients signed an informed consent. In 126 cases (48%)
SEFFI and MicroSEFFI were performed as a single
procedure and in 137 cases (52%) in combination
with other facial rejuvenation surgical procedures
such as MIVEL, neck lift, or blepharoplasty. The
average age was 47.8 years (range 34-64 years). The
average implanted volume of SEFFI and MicroSEFFI
was 31.2 mL (range 12-38 mL): the average implanted
volume of MicroSEFFI was 3.3 mL (range 0.5-6 mL)
(10.6%), SEFFI 0.5 was 8.6 mL (range 3.5-12 mL)
(27.6%) and SEFFI 0.8 was 19.3 mL (range 15-24.5
mL) (61.9%). The average harvesting procedure time
was 24 min 27 sec (range 6-32 minutes) (Figure 8).
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Figure 5. A-B, The
enhancement
with
PRP 20% increased
the cell growth in
both the tissue samples harvested with
the SEFFI (0.5 mm)
and the Micro-SEFFI
(0.3 mm) harvesting
procedures.

A

TISSUE

Number of cells

0.3 M-SEFFI
centrifugated

1.87 x 105

0.3 M-SEFFI
centrifugated + PRP

3.22 x 105

0.5 SEFFI
centrifugated

5.10 x 105

0.5 SEFFI
centrifugated + PRP

6.25 x 105

P-value

.014

.038
B
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A

B

cell/mL

n. cases

0.3 MicroSEFFI

57029 ± 5150

8

0.5 SEFFI

66929 ± 2300

7

0.8 SEFFI

238694 ± 24500

10

Figure 6. A-B, The cellularity (cell/mL) of the SVF fraction of the harvested tissue decreases with decreasing size of the
side portholes; the fluidity of the tissue preparation, instead increases when the processing is done through smaller holes.

Figure 7. In SEFFI and MicroSEFFI techniques, we perform subdermal injections of the
different tissue preparations in
the different areas, according to
the thickness of the skin and
subcutaneous tissue.
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Side-port holes
diameter (mm)

Avarage time to
harvest 10cc

0.8

1’24”

0.5

4’15”

0.3

14’35”

Figure 8. The average harvesting time of 10 mL of tissue
using different harvesting cannulas, depending on the size
of the side port holes.

No intraoperative complications were recorded,
including indurations, cysts, infections or any serious complications such as necrosis or fat emboli
due to intravascular injection43. No postoperative
complications were recorded including irregularities or lumpiness. Average follow-up was 4.1
months (range 1-6 months).
A satisfaction survey was submitted to the
senior surgeons and to the patients to evaluate
clinical assessment and patient satisfaction: we
received the results of the survey after 1, 3, 6
months from 93 patients. This survey was aimed
at evaluating the perceived face volume restoration
and skin rejuvenation after 1 month, 3 months and
6 months post surgical operation.
The following questionnaire was filled out by
the patients and by the surgeon:
– How do you evaluate the degree of volume restoration after treatment?
– How do you evaluate the degree of skin quality
enhancement after treatment?
– How do you evaluate the degree of overall rejuvenation of your face after treatment?
The patients and the surgeons indicated one of
the following scores for each question:
1. No result; 2. Moderate result; 3. Good result;
4. Optimum result. Responses were collected, anonymized and analyzed in aggregate form.
The survey outcome is reported in Figure 9.
Discussion
When performing an autologous fat graft, three
steps are required to complete the procedure: a.
Harvesting, b. Manipulation and preparation, c.
Implantation/injection.
These three steps should be given careful attention to maximize the volumizing and regenerating
action of the implanted tissue.

Harvesting (a)
In our opinion, the harvesting method is critical
for the procedure of autologous fat grafting in facial rejuvenation. The size of the cannula affects
the amount of tissue that can be harvested, and
the size of the side port holes determines the size
of the tissue lobules generated. The characteristics of the harvesting cannula will impact the degree of manipulation required to make the tissue
fluid enough to be injected superficially.
ASCs are found in the SVF, and they occur with
higher frequency in adipose tissue with a higher
density of blood vessels44-46. Since the density of
blood vessels is more elevated in the most superficial layers47, harvesting the adipose tissue in the
subdermal layer guarantees the highest concentration of blood vessels, hence of SVF, hence of
ASCs. The diameter of conventional liposuction
cannulas is of 4-6 mm, and it is our opinion that
this can lead to the appearance of skin irregularities. A harvesting microcannula with inner
diameter ≤ 2 mm (according to Klein’s definition,
see 48) is used for the harvesting of adipose tissue
from the superficial layer so that the appearance of
skin irregularities will be minimized. Trivisonno
et al49 processed an equal volume of freshly isolated lipoaspirate with either a microcannula (blunt
tip, 170 mm long, 2 mm Ø, 5 ports, single port Ø
1 mm) or a standard liposuction cannula (blunt
tip, 170 mm long, 3 mm Ø, single port Ø 3 × 9
mm). The total number of cells isolated from the
microcannula-harvested samples was significantly
higher (approximately 2-fold) than the number
of cells isolated from samples collected with the
standard liposuction cannula (p = 0.04). Nguyen et
al23 conducted a comparative study on mice using
two different harvesting cannulas: the Coleman
standard harvesting cannula (2 mm hole diameter)
(BYRON) and a multi-perforated cannula with
holes of 1 mm in diameter (PLA 155 Pouret). This
study aimed to obtain a tissue injectable in the
superficial plane with a 23-25G (0.5-0.6 mm) microcannula, instead of the 17G (1.5 mm) standard
Coleman injecting cannula. The immediate histologic analysis showed adipose tissue presenting a
normal structure. The average size of the fat lobules varied from 500 microns to 1000 microns versus a size exceeding 1000 microns with Coleman’s
technique. This smaller size facilitates fat transfer
using a 1cc syringe fit with 23G and 25G cannulas.
The objective of microinjection of adipose tissue
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Figure 9. A satisfaction survey
was submitted to senior surgeons
and 93 patients. This survey was
aimed at evaluating the perceived
face volume restoration and skin
rejuvenation after 1 month, 3
months and 6 months. Score: 1.
No result; 2. Moderate result; 3.
Good result; 4. Optimum result.
The table indicates the average
scores reported.

(performed by using small microcannulas) is to
enable transfer without obturation at the subdermal level. The same would be impossible with
the Coleman cannulas of 17G. We compared the
adipose tissue preparations harvested with three
different cannulae: Coleman standard harvesting
cannula (2 mm hole diameter) (BYRON), SEFFI
0.5 side ports holes cannula, SEFFI 0.8 side ports
holes cannula (27.). Hematoxylin and eosin stainings showed mature viable adipocytes, with intact
cell walls and visible nuclei equally represented in
the three specimens. A well-represented stromal
component was noted between adipocytes, without
signs of cell necrosis (Figure 11).
The adipocyte size ranged from 0.03 mm to
0.13 mm and was independent of the size of the
harvesting cannula. Alamar Blue testing demonstrated that SVF cells from the three samples had
a similar growth rate and an equal tendency to
differentiate into mature adipocytes after being
placed in the induction medium. During the differentiation process into mature adipocytes, the
cells derived from the smaller side-port cannulas
showed a reduced tendency to form aggregates
(Figure 12).
In our subsequent study focused on MicroSEFFI28, we compared the harvested tissues obtained
via the SEFFI 0.5 side ports holes cannula and the
MicroSEFFI 0.3 side ports holes: we detected mature, viable adipocytes, with intact cell walls and
visible nuclei. A well-represented stromal component was noted between adipocytes, without signs
of cell necrosis (Figure 11A). The adipocyte size
ranged from 0.04 mm to 0.18 mm. The number

of cells obtained from harvesting with the 0.3
mm diameter ports was lower as compared to
that obtained from the 0.5 mm diameter ports.
The addition of PRP stimulated an increase in the
growth rate of the cells obtained via the 0.3 mm
ports (Figure 5b).
SEFFI (side portholes of 0.8 mm and 0.5 mm)
and MicroSEFFI (side port holes of 0.3 mm) harvesting techniques provide three different kinds
of adipose tissue preparations: these preparations
display a decreasing cellularity and increasing fluidity as the side port holes size decreases (Figure
6A, 6B).
Manipulation and preparation (b)
The harvested tissue consists of viable adipocytes
and SVF containing several different cell types.
Among the cell types residing in the SVF, pericytes, and ASCs are considered to be the most
important for regenerative purposes. Pericytes
are cells that constitute the outer walls of blood
vessels, surrounding and wrapping the layer of
endothelial cells. After trauma, pericytes activate
and transform into ASCs50,51. Tremolada et al50,51
showed that after injection, the MSCs begin to
produce a complex and heterogeneous spectrum
of bioactive molecules, which are secreted in exosomes and act in a paracrine fashion in the surrounding environment.
Viable adipocytes, pericytes, and ASCs are
key for the success of regenerative plastic, reconstructive, and aesthetic surgical strategies. Hence,
their manipulation must be extremely delicate, to
maximize viability and engraftment.
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Figure 10. Case 1.
31 years old woman
who underwent SEFFI and Micro SEFFI. A, Pre-treatment;
B, Preoperative plan
(yellow MicroSEFFI,
brown 0.5 SEFFI, and
red 0.8 SEFFI); C, 6
months
post-treatment.

A

B

C

Figure 10. Case 2.
53 years old man who
underwent R3 rejuvenation. A, Pre-treatment; B, Preoperative
plan (yellow MicroSEFFI, brown 0.5
SEFFI, and red 0.8
SEFFI); C, 6 months
post-treatment.

A

A

B

B

C

C

Figure 10. Case 3. 48
years old woman who
underwent R3 rejuvenation. A, Pre-treatment; B, Preoperative
plan (yellow MicroSEFFI, brown 0.5
SEFFI, and red 0.8
SEFFI; C, 4 months
post-treatment.
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Figure 10. Case 4. 56
years old woman who
underwent R3 rejuvenation. A, Pre-treatment; B, Preoperative
plan (yellow MicroSEFFI, brown 0.5
SEFFI, and red 0.8
SEFFI; C, 6 months
post-treatment.

A

B

C

Figure 10. Case 5.
65 years old woman who underwent
R3 rejuvenation and
upper blepharoplasty. A, Pre-treatment;
B, Preoperative plan
(yellow MicroSEFFI,
brown 0.5 SEFFI, and
red 0.8 SEFFI; C, 6
months
post-treatment.

A

Figure 10. Case 6.
42 years old woman who underwent
SEFFI,
MicroSEFFI. A, Pre-treatment;
B, Preoperative plan
(yellow MicroSEFFI,
brown 0.5 SEFFI, and
red 0.8 SEFFI; C, 6
months
post-treatment.

A

B

B

C

C
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Figure 10. Case 7. 51
years old woman who
underwent
SEFFI,
MicroSEFFI and neck
lift. A, Pre-treatment;
B, Preoperative plan
(yellow MicroSEFFI,
brown 0.5 SEFFI, and
red 0.8 SEFFI; C, 6
months
post-treatment.

A

B

C

Figure 10. Case 8. 52
years old woman who
underwent
SEFFI,
MicroSEFFI and neck
lift. A, Pre-treatment;
B, Preoperative plan
(yellow MicroSEFFI,
brown 0.5 SEFFI, and
red 0.8 SEFFI; C, 6
months
post-treatment.

A

A

B

B

C

C

Figure 10. Case 9. 48
years old woman who
R3 rejuvenation. A,
Pre-treatment; B, Preoperative plan (yellow
MicroSEFFI, brown
0.5 SEFFI, and red 0.8
SEFFI; C, 6 months
post-treatment.
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Figure 11. Hematoxylin and eosin staining (40X magnification) of adipose tissue samples processed with four different
cannulae. Samples were obtained with 0.3 side-holes cannula (A); 0.5 side-holes cannula (B); 0.8 side-holes cannula (C);
Coleman’s cannula (D). Mature adipocytes display features of viability (intact cell walls with visible nuclei) in the absence
of signs of cell necrosis. E, The stromal component between adipocytes is well represented. A normal microvascular pattern
is visible in all the specimens. 317x237 mm (72 x 72 DPI).

Figure 12. Phase contrast microscopy of the three different samples 0.5 side-holes cannula (A); 0.8 side-holes cannula (B);
Coleman’s cannula (C) showing that SVF cell line derived from the smaller side-holes cannula (in A) have a reduced tendency
to form aggregate. 361x98 mm (72 x 72 DPI).

Manipulation of the harvested tissue has three
main objectives: 1) to rinse the tissue, in order to
wash away the local anesthetic which could compromise cellular viability33; 2) to concentrate the
tissue, typically via centrifugation; 3) to fluidify
the tissue preparation, enabling injection into the
dermal and subdermal layer, maximizing the yield
of adipocyte engraftment and the effect of skin
regeneration. This last step is the most sensitive, as
in this stage tissue and cell viability is most likely
damaged by manipulation. Tremolada et al showed
that enzymatic manipulation of the tissue not only
destroys the viable adipocytes, but also causes the

digestion of the extracellular matrix surrounding
the cells, possibly affecting cell secretory functions. The digestion might also damage the cells,
affecting cell function and viability. The enzymatic
method may be too aggressive and might destroy
exosomes during processing. For fluidization of
the tissue before implantation, several mechanical
procedures have been proposed. In the Nanofat
procedure, Tonnard et al52 provide for the tissue to
be emulsified, i.e. harvested with 3 mm multiport
cannula, equipped with several sharp side holes
of 1 mm diameter. Processed tissue is made fluid
enough to be injected with a 27G needle in the
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dermal and subdermal layer of particularly delicate
areas like the periocular and perioral ones. Tonnard
et al52 emphasized that the Nanofat procedure does
not contain viable adipocytes. Hence, its effect
should be exclusively regenerative. A recent study
by Rossi et al53 compared the cells isolated from adipose tissue processed with the Nanofat procedure,
versus the standard Coleman procedure. The group
concluded that the Nanofat procedure does not
impact negatively the multilineage differentiation
potential and immunomodulatory properties of the
ASC population.
In the Sharp-Needle Intradermal Fat Grafting
(SNIF), Zeltzler et al24 harvested the tissue with a
multiport sharp cannula, 2 mm in diameter, with
holes of 1 mm in diameter (Tulip Medical Products,
San Diego, CA, USA). In this case, manipulation
consists in rinsing the tissue with a normal saline
solution over a sterile nylon cloth with 0.5 mm mesh
size. The tissue is then injected into a superficial
dermal layer with a needle not smaller than 23G (0.6
mm); this tissue undergoes a minimal manipulation,
but the fluidity only permits the superficial injection
in the perioral area where the skin is thicker than
in periocular area. In this case, a minimal manipulation leads to the preparation of a less fluid tissue
which should be injected superficially only in the
perioral area. Moreover, in the study on the SNIF
technique, there is no evidence of the viability of the
adipocytes and of the amount of SVF/ASCs.
Other mechanical systems have been proposed
for the purpose of reducing the fat clusters in size,
such as rotating blades (e.g. blenders) which turned
out to be very traumatic to cells and produce
large amounts of oil residues and cellular debris54.
Tremolada et al50 developed a device (LIPOGEM®)
aimed to mechanically obtain small adipose clusters from a tissue harvested via a disposable 19
cm blunt cannula (3 mm OD), with 5 oval holes
(1x2 mm). Extremely fast and easy to use, this
device produces fluid tissue by pushing it through
2 different cutting hexagonal filters so as to obtain
spheroidal adipose clusters with a diameter of 1-3.5
mm to clusters of 0.2-0.8 mm51. The study showed
that the tissue obtained via LIPOGEM® contains
viable adipocytes and a high percentage of mature
pericytes and mesenchymal stem cells (MSCs).
The tissue obtained via LIPOGEM® processing has
the same fluidity of SEFFI 0.8. Hence, it has the
same indication of use in facial treatment. In our
hands, LIPOGEM®-processed tissue did not result

optimal for superficial injection in delicate areas
like the periocular and perioral area due to the risk
of visibility and lumpiness.
Implantation/injection (c)
Clearly, the implantation technique is strictly dependent on the previous steps of harvesting and
manipulation. The objective here is to obtain adipose tissue clusters that are small enough to be
appropriate for implantation and engraftment in
sites as superficial as possible.
Coleman has standardized his Lipostructure®
technique3,55 for grafting fat and SVF/ASCs in various regions of the body and the face. Such technique
provided for implantation through the 17G cannula
and proved to deliver a good volumizing effect and
a good degree of engraftment. Nguyen et al23 compared implanting adipose tissue in rats by use of
Coleman’s technique (aspiration with 3 mm side port
hole cannula) against 1 mm side port hole cannula
lipoaspirate. Such study revealed a higher percentage of engraftment (78% against 70%) of the tissue
harvested according to Coleman’s technique at the
expense of its fluidity. In facial treatments, such lower
fluidity determines the requirement to use a 17G (1.15
mm) cannula for implantation. It also requires that the
tissue injection is performed deeper in delicate areas
like the periocular and perioral areas.
In the Sharp-Needle Intradermal Fat Grafting
(SNIF), Zeltzer et al24 inject the tissue superficially
by use of a 23G needle (0.6 mm) only in the perioral area; no superficial treatment of the periocular
area is described.
In the Nanofat technique, the group of Tonnard
et al52 has succeeded in obtaining an extremely fluid
tissue by emulsification. This tissue can be easily
injected with a 27G needle (0.4 mm) superficially in
all areas of the face with no risk of skin irregularities:
such tissue, however, is deprived of viable adipocytes
hence it has no immediate volumizing effect.
Tremolada et al50,56 via LIPOGEM® obtained a
tissue with a good fluidity which should be injected with a microcannula of 20-21G (0.9-0.8 mm).
This tissue has a fluidity comparable to SEFFI
0.8. Hence, it should be injected superficially (subdermal) only in the areas of the face with thicker
skin. Examples of such areas include the malar and
zygomatic area, temporal area, mandibular arch,
and chin. It should be injected deeper, under the
muscle, in the areas with thin skin and no subcutaneous tissue like the periocular and perioral area.

Superficial enhanced fluid fat injection (SEFFI and MicroSEFFI) in facial rejuvenation

Conclusions
The loss of volume and the aging of the tissue are
the two most important causes of facial aging in
patients from 45 to 55 years old. The autologous
fat graft is today the most promising procedure for
facial rejuvenation. In the adipose tissue, the adipocytes address volume restoration while the SVF
(with pericytes and ASCs) is involved in tissue
regeneration. The face has a very complex pattern
to treat. Some areas need more volume restoration
than regeneration, others more regeneration than
restoration. Further, the skin greatly differs in
thickness depending on areas and patients. The
golden rule in facial tissue graft is to inject as
superficially as possible so as to increase tissue engraftment and to enhance the regenerative effect.
SEFFI and MicroSEFFI represent our proposal for
microfat graft in facial rejuvenation procedures.
The SEFFI and MicroSEFFI techniques only require minimal manipulation of the tissue, they do
not need any device and provide three different
tissues with different degrees of cellularity and
fluidity, which can be injected superficially in
different areas of the face without any risk of irregularity and lumpiness.
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