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ABSTRACT
Aim: Autologous fat transfer (AFT) for the correction of maxillo-
facial defects was first reported at the end of the 19th century.
AFT was introduced as a way of improving facial esthetics and in
the last few years has expanded into applications in craniomax-
illofacial reconstructive surgery and regenerative therapy. This
protocol is part of translational medicine. The aim of translational
medicine, or translational science, is to combine disciplines, re-
sources, expertise, and techniques based on three main pillars:
bench, bedside, and community. The primary goals to coalesce
assets of various natures to significantly improve the global
healthcare system. AFT is thus part of translational medicine in
tissue healing, regeneration and augmentation.
Methods: Several techniques have been suggested for harvest-
ing and grafting the fat. The Authors follow Coleman’s technique
with centrifugation and infiltration using different types and sizes
of cannulas.
Conclusion: This review provides a fairly comprehensive sum-
mary of the many exciting possibilities that exist in the field of fa-
cial fat grafting. Five clinical cases are presented and discussed.
Translational medicine is the basis of this new reconstructive and
regenerative field of science and research.
Keywords: Regenerative medicine, translational medicine, lipo-
filling, fat grafting, adipose-derived-stem-cells, fat graft survival,
fat graft processing, maxillofacial surgery, soft tissue reconstruc-
tion, stem cells, bench to bedside
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INTRODUCTION

Adipose tissue transfer used for the correction of
maxillofacial defects was first reported at the end
of the 19th century. Since 1893, some
physicians have used fat grafts, the results of
which, however, have been unpredictable and
extremely technical surgeon-dependant.Several
reports in the literature of the early 20th century
have described tissue augmentation with
different injectable fillers such as gold, rubber
latex, guttapercha, paraffin, collagen, Goretex,
silicon, and more recently, polylactic acid and
Bio-Alcamid. 2 Focusing attention on the face,
in 1991 the New Yorker Sydney R. Coleman
systematized the technique. His philosophy was
based on the belief that fat was the ideal filler
because it was natural, stable, and without the
complications of earlier fillers. AFT is different
from other fat grafting techniques, due to its
delicate aspiration which protects the fragile
adipocytes, favors the purification of the
material, and facilitates its reinsertion using
microinjections to redefine facial contours and
create a more harmonious and esthetically
appealing proportion of the face. 34 Moreover
human adipose tissue is a rich source of
mesenchymal stem cells because they exhibit
multilineage potential and secrete angiogenic
and antiapoptotic factors. 71 The main
indications for AFT are for: restoration and soft
tissue facial reconstruction after trauma, tumour
resection, congenital deformities and clefts,
Parry-Romberg syndrome and scleroderma,
orbital and periorbital surgery, facial palsy,
burns, and scars. [81% AFT is also used for the
rejuvenation of the face in areas such as the
forehead, zygomas, lips, nose, chin, mandible
and jaWIine. [16,17,18,19,20]

MATERIALS AND METHODS

Indications for fat grafting are increasing. There
are three types of fat dimensions and thus
different indications, depending on the type of
laboratory preparation. The first sample is the
classic lipoaspirate macrofat, the second is the
microfat harvested with a small-hole cannula,
and the third is the microfat processed into

nanofat. Nanofat seems to be suitable for skin
rejuvenation purposes. #1221 Given the type of
pathology and fat transfer, this article describes
only cases that were treated following
Coleman’s technique. Five patients scheduled to
undergo AFT in the maxillofacial area are
presented. All received general or local
anesthesia with sedation.As a document and for
comparison, frontal, three-fourths view, lateral,
sub-cranial, and close-up photos were taken
preoperatively and during the follow-up.

Analysis of the Patient. Fat

Technique

Harvesting

The preoperative plan included a full patient’s
photographic study in different facial projections
and views with creation of blueprints,according
to Coleman’s guidelines .Different colored
pencils were used on the blueprints to mark the
areas that were to be injected, those not
injected, and, if necessary, areas where
excessive fat tissue needed to be removed.
These markings were also duplicated on the
patient's face preoperatively.Patients must be
fully informed ,with an informed consent, on the
procedure before surgery regarding what they
can expect on the day of surgery,and on the
expected postoperative course.On the day of
surgery,the blueprints are reviewed and the plan
discuss again with the patient.The operation
starts with fat aspiration from the donor sites
using a very thin liposuction cannula attached to
a 10-mL Luer-Lock syringe for suction. During
the fat removal, care was taken to reduce
mechanical trauma to the adipocytes.There are
two types of fat grafting: non-enriched fat
grafting and cell enriched fat grafting (stromal,
vascular fraction isolation or culture expanded
stem cells), which is promising but an under-
tested therapeutic option for improving graft
retention. We are still in the phase of technical
evolution and research to achieve the best
clinical application and results.

Fat Processing. Centrifugation, Refinement,
Purification

According to Coleman’s technique, once the fat
has been removed, each 10 mL syringe is
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carefully placed into a sterilized sleeve in a
sterilized central rotor of a centrifuge and spun
at approximately 1,300 rpm for 3 minutes. The
fat separates into three layers, the top being
composed primarily of oil from ruptured fat
parcels, the bottom layer of blood, and the
middle layer of usable adipose tissue. The top oll

Is decanted and the dense lowest layer is
drained. The refined parcels of fat in the middle
are then transferred to a 1-mL syringe and
layered into the areas requiring enhancement,
working from the underlying bone up to the skin
surface (FIGURES1A,B,C,D,E, F)

Figure 1 A, B, C, D, E, F: Fat harvesting, processing,placement procedure. Fat harvesting from the
donor area, abdomen in this case(A).The fat is aspirated in a 10 cc syringes (B), positioned in a
centrifuge and centrifugated,1.300 rpm for 3 minutes(C). Syringes after centrifugation show three
distinct layers: oil on the top, fat in the middle, blood in the lowest part(D).Oil and blood are
discharged and pure middle layer of fat transferred into a 1 cc syringe (E ) and then injected and

placed in the facial planned area.(F).

Fat Transfer and Placement Technique

Cannulas with different tips, shapes, diameters,
lengths, and curves can be used.The use of
blunt cannulas allows placement of the fat
parcels in a more stable and less traumatic
manner. However, less blunt cannulas may give
the surgeon more control for placement in the

immediate subdermal plane, in fibrous tissue,
and in scars. A cannula with pointed or sharp
elements is used to free up adhesions and scars.
Fatty tissue should be injected only as the
cannula is withdrawn. With linear deposition, the
fat is layered into the area needing
enhancement, working from the underlying bone
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up to the skin surface to produce a three-
dimensional grill in a fan-like pattern. The largest
amount of tissue that should be placed with each
withdrawal of a cannula is 1/10 mL, but in some
areas, such as the eyelid, the maximum placed
should be from 1/30 to 1/50 mL per withdrawal.
A substantial one-step correction, using more fat
tissue must be avoided because it can cause
poor vascularization and more reabsorption,
particularly in areas covered by a thin layer of
tissue.The technique allows the fat to be

carefully layered into minuscule strands creating
a large contact surface area-with the augmented
site, thus ensuring that nutrition can be
exchanged through capillaries in the enveloping
tissue. ?° This is essential for the fat to survive.
By using the patient’s own fat, there is no risk of
allergic reactions or rejections by the body. The
deeply embedded fat does not shift or

migrate.New disposable equipments ,in different
sizes and shapes, are today available.

Figure 2 Before (A) and after (B) the correction of cleft lip and palate,deformity. Fat grafting and
volume augmentation was the last procedure, after nose and lip reconstruction.

Postoperative Period
Transplanted Fat

After surgery, compression dressings are
applied around the infiltrated areas. The patient
wears an abdominal binder if the fat is harvested

and Stability of

from the abdomen. For 24 to 36 hours
postoperatively, ice packs are applied
continuously  on all infiltrated sites.

Postoperative care involves use of antibiotics for
several days and anti-inflammatory therapy and
massage of donor area to relieve swelling and
bruising. Patients must be instructed that
postoperative swelling can last for 2-3 weeks.
Recovery time and downtime will vary,
depending on the extent of the procedure and on
the type of patient and pathology.The fat can be
slowly absorbed by the body, although the
amount of absorption is variable and frequently
unpredictable. 4 The percentage of
reabsorption depends on the patient, pathology

and surgeon’s technique. When a significant
amount of fat is absorbed, a second or third
procedure may be necessary to achieve the best
final and stable result. After each procedure the
lapse of time usually varies from 5 to 8 months.
In recent years several attempts have been
made to identify agents that increase fat graft
viability and survival rate. One of these agents is
growth factor. Growth factors may increase graft
survival rate and maintain fat graft volume: In
addition to fat grafts, several different types of
growth factors have been proposed. Several
studies found that the addition of growth factors
improves the overall graft survival rate in vitro
and in vivo. However the exact molecular
mechanism has yet to be established. 2/ When
dealing with craniofacial deformities, one should
bear in mind that patients have altered growth
potential. Fat reabsorption is higher in these
patients compared with others, and AFT should
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and nose repair, a total of 30 cc of fat was
injected in the perioral area of the lip, bilaterally
in 2 stages (14 cc the first and 16 cc 8 months
later). Two-year follow up after the last fat
injection with good reshaping of the oral-perioral
area and nose.

be done as many as 4 to 5 times to improve ,fix
and stabilize the final result, with a lapse of 8-12
months.

Clinical cases
Patient 1 - FIGURE 2 A, B

Sequelae of cleft lip, nose and palate. After the
standard sequential protocol for cleft lip palate

Figure 3 Treacher Collins Syndrome (A). First stage was orbito-zygomatic reconstruction with
cranial bone at age 6 (B). Other surgeries followed (C). At the end of the skeletal reconstruction, fat
transfer ,in 3 stages, improved volumes, regeneration and the overall aspect of the patient, now age

21 (D).

Patient 2 - FIGURE 3 A, B, C, D

Treacher Collins syndrome. The protocol of
treatment started at age 6. The main
reconstructive step was bilateral orbito-
zygomatic reconstruction using cranial bone
grafts. Then, rotation of skin muscle flap from the

upper eyelids to the lower eyelids to increase
lower eyelid soft tissue deficiency. Advanced
jumping genioplasty followed. To augment the
soft tissue volumes, at the age of 19, three
stages of AFT were planned with a total amount
of 180 cc of fat within a lapse of time of about 6-
7 months.
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Figure 4 Severe syndromic craniofacial deformity with hypertelorbitism( Tessier Cleft 0-14 type),
after many surgical facial and craniofacial procedures: facial bipartition, orbital boxes repositioning,
nasal reconstruction,orbital surgery (A). At the end of the first bony reconstruction stage,Fat transfer
improved the paucity of soft tissue with facial augmentation reducing the facial skeletonizd aspect
(B). More bony and soft tissue surgeries are planned in the near future and during the adulthood.

Figure 5 Left VII nerve palsy before (A) and after (B) temporalis muscle flap transposition ,eyelids
reahanimation with blink restoration. Static procedure with fascia lata for suspension of the oral
commissure was performed in another stage. At the end, total facial fat grafting with facial
augmentation improved and reduced the facial paralysis stigmata.
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Figure 6 Gunshot wound is another indication for AFT. The patient before (A) and after (B) many
soft tissue reconstructive surgeries and bilateral facial fat transfer to the entire midface, jawline,

perioral, lips,chin area.

Patient 3 - FIGURE 4 A, B

Severe form of syndromic craniofaciostenosis
with bifid nose, hypertelorbitism, orbital dystopia,
strabismus (Tessier cleft type 0-14).

At age 6 hypertelorbitism correction with nasal
reconstruction was performed, followed by
different surgeries in various steps (nose, orbits,
eyelids). The deficit of facial volume was
corrected by serial AFT (total 125 cc of fat) in a
time lapse of about 7 months from each other.
The result at age13. More surgeries are planned
in the near future and after adulthood.

Patient 4 - FIGURES5 A, B

Sequelae of VIl left cranial nerve palsy. Left eye
blink restoration was obtained by temporalis
muscle fascial flap transposition. The left oral
asymmetry was corrected with  static
suspension, fascia lata sutured at the temporalis
arch and commissura.AFT improved the
hemifacial atrophy due to the long-standing
facial palsy. A total amount of 100 cc of fat in two
procedures was injected bilaterally to augment
the overall ptotic facial soft tissue volumes.

Patient 5 - FIGURE 6 A, B

Right gunshot wound sequelae. Before and after
injection of a total of 115 cc in two lipofilling
stages, improved the periorbital and right cheek
deformity. Fat acted as genuine natural
permanent filler with tissue-regenerative
qualities to the recipient site.

Discussion

AFT introduced as a way to improve facial
esthetics and recently has evolved into
applications in more complex reconstructive
procedures. Fat grafting provides a technique
whose biocompatibility easily adapts to the
growth of the face over time. It has lower
morbidity compared with many other alloplastic
materials, which often lead to the reactions
caused by foreign bodies, making it the ideal tool
for the correction of localized tissue atrophy: loss
of substance due to trauma, posttumour and
congenital complex craniofacial anomalies;
burns, as well as hemifacial atrophy, that is,
Parry-Romberg syndrome and scleroderma.
Results are natural and long-lasting.AFT is
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different from other fat grafting techniques
because of the harvesting, purification, and
placement. Different kinds of needles have been
used for harvesting because minimum trauma to
the adipocytes is of paramount importance. [
There are four principal ways to purify adipose
tissue: centrifugation, filtration, decantation, and
washing. Although AFT it is a safe procedure,
complications may occur. The most frequent
problems and complications are: over-
undercorrection, lumps and bumps, oil cysts,
reabsorption, fat migration, infection, damage to
underlying structures and ischemic necrosis. Fat
embolism have been reported in a few cases. [26-
28] particular applications of AFT are recalcitrant
ectropion, anophthalmic socket, orthognathic
surgery and scars or burn wounds. Ectropion
(post-trauma, congenital, different  post-
reconstructions) is a challenging situation. Many
techniques have been described and reported,
some as successful and others as not. The basic
problem of the ectropion is the shortage of skin,
muscles, and internal lamellae. A palatal
mucosal graft to rebuild the internal lamella is
very useful but it does not restore the skin and
orbicularis muscle. Lengthening of the internal
lamella can be combined (in a second stage)
with small drops of fat. The result is an extension
of the lower eyelid with improvement in volume
and texture. ?° AFT in orthognathic surgery is
another application for soft tissue
augmentation.It is well known that orthognathic
surgery moves only the skeletal bases:maxilla,
mandible, and chin. Soft tissue deficiency can be
augmented and improved with AFT.

Adipose-derived stem cells: potential for
clinical applications

Results of different studies have proven that
human adipose tissue is a rich source of
mesenchymal stem cells (ADSCs), exhibiting
multilineage potential and featuring secretion of
angiogenic and antiapoptotic factors. ADSCs
are isolated from the vascular stromal
component of lipoaspirate. A standard raw
lipoaspirate is composed of mature adipocytes,
extracellular matrix, ADSCs, endothelial cells,

and mural cells (pericytes and vascular smooth
muscle cells). When enzymatically digested, the
nonbuoyant cellular fraction forms the stromal
vascular fraction and contains ADSCs, vascular
progenitor cells, pericytes, and endothelial cells.
Although ADSCs are of mesodermal origin, they
have the potential, under the appropriate
conditions, to differentiate into multiple lineages
of adipogenic, osteogenic, chondrogenic,
myogenic, cardiomyogenic, and neurogenic
cells. Recent studies also show that ADSCs are
able to differentiate into tissues of ecto-and
endodermal lineages such as neural cells,
hepatocytes, pancreatic islet cells, endothelial
cells, and epithelial cells. Evidence exists that
stem cells contribute to the restoration of tissue
vascularization and organ function.
Consequently adipose tissue has a potential
clinical use for cellular therapy, tissue
engineering, and gene transfer applications in
regenerative medicine. B% The study by Rigotti et
al. shows the therapeutic efficacy of ADSCs for
the treatment of radiation-induced damage
through a process of replacement of damaged
tissue with reconstructed normal tissue. [l
ADSCs could be considered in the treatment of
neurologic or different types of disorders,
including maxillofacial problems, acquired and
congenital deformities and diseases. 132

Conclusion

Autologous fat transfer, introduced as a way of
enhancing facial esthetics, has developed in the
last two decades into more complex
reconstructive and regenerative procedures.
The technique should be part of the
armamentarium of modern reconstructive
surgeons not only as an ancillary treatment, but
also as a basic surgical technique. AFT is an
excellent tool for cranio-maxillofacial surgery as
it accomplishes natural results that stand the test
of time. Today, tissue engineering and
regenerative medicine are part of a
multidisciplinary science that is expanding along
with biotechnological advances. The proposed
uses for ADSCs in tissue repair/regeneration are
quite impressive. Recent works on ADSCs
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would suggest that this adult stem cell might
prove to be an equally powerful tool in treating
congenital and acquired disorders. [
Nonetheless, the availability and the processes
for obtaining stem cells remain a challenge for
both surgeon and scientist pursuing
regenerative medicine. Today, fat grafting has
achieved the status of a widely recognized and
worldwide  performed  procedure  among
laboratory research and evolution. Translational
medicine could be very helpful in providing
alternatives, new concepts, indications with
improvements in the clinical practice.
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