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Abstract

Introduction: Management of burn scars is a
challenging and a complex topic. Various surgical and
non-surgical options are present. Recently, a
minimally invasive procedure known as autologous fat
transfer is being used as an alternative technique to
surgical excision for scar management. Although fat
grafting may be a promising modality for scar
management, there is a limited numbers of studies

about their use in burn scars.

Methods: We conducted an  observational

retrospective study for patients referred to our private
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clinic for the treatment of burn scars and contractures
using autologous fat grafts between February 2009 and
May 2018. All patients were surgical candidates for
burn reconstruction. The end result was the patients’
level of satisfaction and plastic surgeons’ evaluation at

1 year.

Results: 20% (n=40) were mildly satisfied with the
results, 50% (n=100) were moderately satisfied, and
30% (n=60) were extremely satisfied. Only 40% of the
moderately satisfied patients were willing to undergo
more procedures for scar improvement. 45% (n=90) of
the patients had a clinical improvement greater than
50%.
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Conclusion: Lipofilling can be considered a safe,
simple, minimally invasive, and autologous technique
for plastic surgeons to benefit from in burn
reconstruction before trying more invasive surgical

procedures.

Keywords: Burn scars; Burn  reconstruction;
Lipofilling; Fat filling; Adipocytes derived stem cells;

Regenerative medicine

Introduction

The practice of an early burn wound excision, the use
of silver impregnated dressings, and the improvement
in the acute burn care decreased mortality in burn
patients [1]. This shifted physicians’ attention to scar
contracture management post burn [2]. Management of
burn scars is a challenging and a complex topic.
Various surgical and non-surgical options are present.
Pressure garments, splinting, silicones, laser therapy,
massages, and corticosteroids injections are among the
non-surgical options [3]. Recently, a minimally
invasive procedure known as autologous fat transfer is
being used as an alternative technique to surgical
excision for scar management with promising results
[4]. These fat grafts are said to have a regenerative

potential on the damaged tissue [5].

Regenerative medicine is gaining popularity in
medicine especially in plastic surgery. It may be one of
the greatest advances in plastic surgery in the coming
years. It mainly focuses on improving the healing
process and promoting the regrowth of soft tissue [6].
Various techniques were used for this purpose [6].
Stem cells play an important role in this process [6].
Embryonic and adult stem cells are present, and they
have the ability to differentiate into various cell types

[7]. Adult stem cells are present mainly in the bone
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marrow, but Adipocytes derived stem cells (ADSC)
are gaining popularity due to their ease of harvest and
their greater regenerative potential when compared to
the bone marrow stem cells [5]. This made ADSC an
important tool for plastic surgeons to benefit from in
scar management [8]. As shown by a literature review
done by Riyat et al. various studies have talked about
the important role of autologous fat grafting in
improving the functional and the cosmetic
characteristics of various scars including those

occurring post deep burns [4].

Although fat grafting may be a promising modality for
scar management, there is a limited numbers of studies
about their use in burn scars. To the best of our
knowledge, no large epidemiological study showed the
impact of fat filling in burn patients. So we conducted
this review to evaluate the role of lipofilling in burn

scars.

Materials and Methods

We conducted an observational retrospective study for
the patients referred to our private clinic for the
treatment of burn scars and contractures using
autologous fat grafts between February 2009 and May
2018. This clinic is the referral clinic for burn patients
in Lebanon and is led by the founder and the
responsible of the Lebanese University Hospital Burn

Unit in Beirut, the only Burn unit in Lebanon.

The inclusion criteria consisted of patients presenting
with cosmetically unpleasant scars post burn and
decreased function due to scar contracture. All of the
patients were surgical candidates for burn
reconstruction using standard surgical techniques. To
note that all of the patients were operated at least one

year after their initial wound healed.

178



J Surg Res 2020; 3 (3): 177-185

Exclusion criteria included a previous surgical

procedure in the past 6 months.

Patients did not receive any special post-operative
treatment and were followed up for 1 year with
regular post op visits at 1 week, 1 months, 3 months, 6
months, and 1 year. All of the patients were informed
that their images might be anonymously used for
scientific purposes at a later stage and their consent
was obtained. Moreover, the principles outlined in the
Declaration of Helsinki have been followed and

respected.

The author’s fat preparation was as follows. Fat cells
were harvested from areas of fat excess. These
included mainly the abdominal area, the flanks, the
thighs, and the knees. A 2 mm incision was made. The
area was infiltrated with normal saline, xylocaine, and
epinephrine. Fat was harvested by manual suction
using a 3mm diameter Coleman cannula attached to a
10cc luer lock syringe. Fat cells were then prepared
and filtrated using a funnel. Then the pure fat cells
were inserted into multiple 1 cc syringes and injected
with Coleman cannulas or sharp needles to overcome

the fibrosis post burn.

The entry points were made with a Number 11 blade
after applying local anesthesia (xylocaine 1% with
adrenaline 1:100,000). Fat cells were then deposited at
the deep dermal-hypodermal junction of the scar in
small aliquots (0.1 cc each), in a retrograde manner,
and in various directions. This small deposition of fat
is thought to increase the vascular supply and the
survival rate of fat grafts. This procedure is painful and

is done with patient sedation.

The end result was the patients’ level of satisfaction
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and the plastic surgeons’ evaluation at 1 year. Patients
noted at 1 year their level of satisfaction (mildly,
moderately, or extremely satisfied). Those who were
moderately satisfied were asked if they are willing to

do further interventions to improve their burn scars.

Two Board certified Plastic Surgeons with an
experience in burn care for more than 10 years
assessed and reviewed the patients’ charts and pictures
pre and post lipofilling. The two surgeons assessed the
patients pictures pre op and at one year post op.
Moreover, information about the appearance, the
vascularization, the pigmentation, the thickness, and
the pliability of the scar were also retrieved. Then each
surgeon noted the percentage of improvement and the
mean value was used. Then these values were then
divided into three groups (10% to 20%, 20% to 50%,
and >50%).

Results

A total of 215 patients presenting with burn scars were
operated using autologous fat grafting. Only 200
patients were included in this study. 15 patients were
lost in the follow up at 1 year. The mean patients’ age
was 32 years with an age range between 15 and 65
years. Our sample included 110 female (55%) and 90
male patients (45%).

Concerning the areas treated, 47 patients (23.5%) were
operated for facial scars, 54 patients (27%) were
operated for neck and chest scars, 37 patients (18.5%)
were operated for breast scars, and 62 patients (31%)
were operated for upper and lower limbs scars.122
patients (61%) required only one lipofilling session, 68
patients (34%) required 2 sessions after 3 months, and
only 10 patients (5%) benefited from a third session 3

months after the last procedure.
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At 1 year patients’ level of satisfaction was noted by
the patients. 20% (n=40) were mildly satisfied with the
results, 50% (n=100) were moderately satisfied, and
30% (n=60) were extremely satisfied. For the patients
moderately satisfied, only 40% of those patients were
willing to wundergo more procedures for scar

improvement.

DOI: 10.26502/jsr.10020070

Concerning the clinical improvement as judged by the
two surgeons, 30% (n=60) of the patients had an
improvement of 10% to 20%, 25% (n=50) had an
improvement between 20% and 50%, while the other
45% (n=90) had an improvement greater than 50%.
The improvement was noted as an improvement in
skin texture, softness, thickness, elasticity, and
pigmentation (Figures 1,2,3,4).

1a

Figure 1: Patient presenting 1 year after facial Burn. Patient was operated with 1 session of lipofilling. a: preoperative

photo. b: post lipofilling results at 1 year with improvement in scar appearance, texture, and mimic features.

2c

Figure 2: Patient presenting for hypertrophic scarring post neck and chest Burn. a and b: preop, ¢ and d: 1 year post 1

session of lipofilling with improvement in skin texture, elasticity, and pigmentation.
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3c 3d

Figure 3: Patient presenting to our clinic seeking improvement in esthetic appearance and function of a facial scar. a
and b : preoperative pictures. ¢ and d: postoperative pictures 1 year post two sessions of lipofilling with improvement in

scar appearance, elasticity, pigmentation, and thickness.

4a 4b

Figure 4: Patient presenting for forehead scar 1 year post burn. a:preoperative picture. b: postoperative picture 1 year

post two sessions of lipofilling with improvement in skin texture and decrease in pigmentation.
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Moreover, 60% of all the patients noted an
improvement in function. Also an improvement in
facial mimic features was observed in some patients
with facial scars. To note that a number of patients
reported an improvement or even the disappearance of

their neuropathic pain that occurred post burn.

Finally we did not observe any complication except for

mild edema, swelling, and ecchymosis.

Discussion

The use of fat grafts in reconstructive surgery dates
back to 1893 by Neuber [5]. Fat grafting techniques
were constantly evolving during the years until 1987
where Coleman proposed a new technique to decrease
the traumatic handling of the fat cells [9]. Nowadays
lipofilling is used in various reconstructive and
esthetic procedures. It is used in breast reconstruction,
in scar management, in the treatment of
radiodermatitis, in  lipodystrophy, in  facial
rejuvenation, in hand rejuvenation, in rhinoplasty, and
in breast and gluteal augmentation [5]. Fat grafts have
gained a lot of interest recently not only due to its
volumetric effect, but also due to its regenerative
properties despite the fact that some of the injected fat
can be lost over time [10]. These regenerative
properties are mainly due to the ADSC that have the
potential to differentiate into various cell types [5].
These cells have the ability to secrete various growth
factors which can promote wound healing and
regeneration [11]. To add to this its important role in
scar remodeling by reducing the inflammatory process,
by coordinating the immune response, and by secreting

the growth factors in a physiologic way [8].

The decline in burn mortality led to an increased

prevalence of burn scars and contractures [12]. Burn
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scar reconstruction is a challenging and continuously
evolving concept. Multiple surgical and non-surgical
techniques have been described in the literature [12].
Most of these treatments especially surgical once
possess a high rate of relapse with the need of further
therapies [13]. Various studies talked about the
improvement of scar tissue of various causes post
autologous fat grafts. Not only esthetic improvement
was noted but also functional improvement with
decreased pain sensation [4]. An improvement was
also noted on the anatomopathological level by
increasing Kkeratinocytes regenerative potential [14].
Moreover, Immunohistochemical studies showed that
all burn scars even chronic once are always present in
a hypervascularized and a hyperinflamatory status
[15]. Here comes the role of the ADSC in lipofilling
which can reverse this process rendering the tissue
more similar to the healthy one and can stimulate the

regenerative process [15].

Lipofilling showed promising results in various fields
in reconstructive and aesthetic surgery. In scars, this
procedure improved the quality of scars both
esthetically and functionally [5]. Klinger et al. were
the first to talk about lipofilling in burn scars. The
huge functional, psychological, and social burden of
burn scars led him to study the effect of lipofilling on
three patients with burn scars. The preliminary results
showed a marked improvement in burn scars quality
[16]. Since then multiple studies talked about the role
of autologous fat grafts for the treatment of burn scars
in small case series [17, 18]. In our large series,
however, 215 patients were studied for burn
reconstruction using autologous fat grafts. Different
levels of patients’ satisfaction and clinical
improvement were noted. This improvement was

noted on various levels. Skin elasticity, color, texture,

182



J Surg Res 2020; 3 (3): 177-185

thickness, and appearance were improved with various
degrees. This improvement obviated the need for more
invasive reconstructive surgical procedures. Similarly,
brongo et al. mentioned that lipofilling can replace or
improve standard surgical techniques for burn
reconstruction [17]. Moreover, Khouri et al. suggested
that this technique would replace flap reconstruction
[19]. In our study, 60% of the patients were satisfied
from the cosmetic and functional improvement without
expressing the need for further surgeries. This
percentage included the patients extremely satisfied
and the patients moderately satisfied and that were not
willing to do more surgical procedures. To note that all
our patients included in the study were surgical
candidates for standard surgical treatments, but were
treated with lipofilling instead. Thus lipofilling may
replace more invasive surgical procedures as noticed

in our series.

Recently, autologous fat grafting can be combined
with CO2 laser to improve facial scar appearance [20].
This paves the way for the probability of combining
fat filling with various noninvasive techniques to
improve scaring. More studies are needed to study the
association of lipofilling and various dermatological

techniques in improving scaring.

These regenerative characteristics of ADSC post fat
grafts may improve outcome when combined with
standard surgical techniques [21]. Even in cases where
surgical treatment would be necessary later on, the
improvement in wound characteristics and scar quality
might improve and increase the success rate of future
surgeries. This improvement in skin texture might
render tissue handling in future surgeries easier. Thus,
the integration of burn lipofilling in the reconstructive

ladder for burn reconstruction might be an effective,

Journal of Surgery and Research

DOI: 10.26502/jsr.10020070

simple, and long lasting option.

Although significant improvement was observed in the
scars treated by lipofilling in our series, some
limitations are present. Our study is a qualitative study
with the absence of an objective scoring system for
scar assessment and functional assessment. Moreover,
the volume injected per area was not constantly
recorded with missing data. To add that the study
design does not allow the possibility to make evidence
based conclusions. No control group is present that
allows the comparison between patients undergoing
lipofilling and patients undergoing standard surgical
procedures. Thus our primary observed results may
pave the way for future studies to confirm our
hypothesis and try to set the indications, the
limitations, and the ideal candidates for fat filling in

burn patients.

Conclusion

Autologous fat grafting can be used in various areas of
plastic surgery, however, information about its use in
burn care is scarce. We presented our experience with
fat filling in patients with burn scars. Improvement in
the aesthetic and functional outcome was observed
which obviated the need for further surgeries in many
cases. Although fat resorption rates are variable, in our
series, lipofilling was a safe, simple, minimally
invasive, and autologous technique to benefit from in
burn reconstruction before trying more invasive
surgical procedures. Thus future multicentric
randomized controlled trials are needed to confirm
these findings and try to standardize the role of fat

filling in burn reconstruction.
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