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ABSTRACT

Context: Burns scars inversely affect the quality of life of the patients by affecting their
physical, psychological, and social well-being. Autologous fat has adipose-derived stem

Thiruvoth, Dinesh | cells with regenerative properties. Autologous fat grafting for the treatment of burns

Kumar Sivakumar, scars is a novel treatment modality that has not been studied adequately.
Likhitha Reddy . .

Aims: We have conducted this study to objectively assess the effect of autologous

Keywords: fat grafting on burns scars in terms of their aesthetic and functional outcomes at 6

Adipose-derived stem cells, | weeks. We used the Patient and Observer Scar Assessment (POSAS) scale to record

Autologous fat grafting, | pre-procedure and post-procedure scores.
Burn scars, Nano-fat,
POSAS scale Settings and Design: Prospective non-randomized clinical study.

Methods and Material: Twenty-two (22) patients with 44 immature burn scars were
treated with autologous fat by Coleman’s technique and assessed by POSAS scale pre-
operatively and 1,3,6 weeks, post-operatively. Statistical analysis was carried out and
results were recorded.

Statistical Analysis: Data entry was done in Microsoft Excel and data analysis was done
by SPSS software (version 20.0).

Results: The objective analysis by POSAS observer scale revealed a statistically significant
improvement (p < 0.001) in vascularity, pigmentation, thickness, relief, pliability, and
surface area at 6 weeks compared to its pre-operative status. The subjective analysis
by POSAS patient scale revealed a statistically significant improvement (p < 0.001) in
pain, itching, colour, stiffness, thickness, irregularity and the overall opinion of the
patient and observer.

Conclusions: Autologous fat grafting was found to be a safe and effective treatment
modality in the management of post-burn scars. An improvement in the aesthetic, as
well as functional parameters like pain and itching, was noted.
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NTRODUCTION

Burns scars are always unsightly and tend
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to heal in the form of depressed, elevated,
atrophic, hypo or hyper-pigmented scars. Burns
wound complications like hypertrophic scar,
keloid, contracture, unstable scar and functional
limitations develop in 30-70% of burn patients
which can further be associated with itching
and/or pain.! Survivors are often left not only
with functional impairment (drooling, corneal
exposure, contractures of the neck, axilla,
elbow, and perineum) but also with grotesque
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appearances of burn scars and psychological
consequences requiring prolonged treatment
and follow-up.

The Patient and Observer Scar Assessment Scale
( POSAS) was designed for a subjective evaluation
with objective scoring of various types of scar and has
been found to be more consistent and reliable for the
assessment of burn scars than the Vancouver Scar
Scale.? In this POSAS scale, the patient scores the
scar characteristics including scar colour, pliability,
thickness, relief, itching, and pain, whereas the
observer scores scar vascularization, pigmentation,
pliability, thickness, and relief. In this study, we have
used the POSAS scale to subjectively and objectively
assess our outcomes of autologous fat grafting in
burn scars

MATERIALS/PATIENTS AND METHODS

A prospective non-randomized clinical study was
conducted at our institute from December 2015 to

July 2017. Institute ethics committee approval was
obtained to conduct this study. The sample size of
the study was 44 scars. Well-healed burns scars more
than 21 days post burns but less than 1-year duration,
patients more than 12 years of age and less than
60 years and minimum burns scar area of 3 cm x
3 cm were included in this study. Exclusion criteria
included patients with lower abdominal burns,
established contractures, pregnancy, and comorbid
factors like Diabetes Mellitus, hypertension,
hematological diseases, steroids or anticoagulant
medication.

Pre-procedure scar assessment was recorded in
POSAS scar scale by patient and observer. (Figure 1)
Photographic records were maintained for clinical
documentation. Autologous fat grafting of burn
scars was performed on a day-care basis under
tumescent anaesthesia by Coleman’s technique
(Figure 2). Fat was harvested from lower abdomen by
syringe liposuction using blunt 3 mm cannulas and

Figure 1: Scar assessment (A) Thickness and Relief (B) checking pliability of scar tissue (C) Checking for hypo and hyper pigmentation
by pressing against a glass slide to flatten the scar (D) & (E) checking vascularity of scar by pressing against a glass side. Note blanching
of the scar followed by return of a pink hue when the glass slide is released
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Figure 2: Preparation of
fat infiltrate by coleman
technique (A) harvest
of supraumbilical fat (B)
aspirated fat collected
in tubes (C) centrifuged
fat showing distinct
layer of oil on top, fat
in middle and RBC,
infiltrate fluid and other
debris in bottom (D) fat
broken into nano fat by
passing through a luer
lock system (E) nano fat
injected in 1-mL aliquot
into subdermal plane on
the scar

Figure 3:Improvementin scar relief and vascularity at 6 weeks following autologous nano fat injection. (A) Preoperative (B) postoperative
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processed by centrifugation at 3000 rpm for 3 mins.
The purified fat from the lipoaspirate was converted
to nano-fat by mechanical emulsification of the
micro-fat into a liquid emulsion by passing
approximately 30 times through a Luer-lock
connector between two 10 cc syringes till it passes
smoothly indicating the formation of nano fat. The
nano-fat was injected 1-1.5 mL per 3 cm? of burn
scar area in the dermo-hypodermal junction. POSAS
score was recorded post-procedure at 1, 3 and 6
weeks by the patient and the observer. Data entry was
done in Microsoft Excel and data analysis was done
by SPSS software (version 20.0). The distribution
of categorical data was expressed as frequency and
percentages. The continuous data such as scores in
POSAS scale was expressed as median with range.
The comparison of categorical variables mentioned
above was carried out using Friedman test.

RESULTS

Twenty-two patients with 44 post burn scars were
included in this study of which 19 were females and
3 were males. All patients were between the ages of
16 and 64, with mean age of 30.65 (+ 11.4) years.
The most common etiology was flame burns (n=16)
followed by scald burns (n=6). The most common
location of the burns scar in our study was found to
be in the face (n=21) followed by the trunk (n=17) and
upper limbs (n=6). The mean duration of the scars
was 8.75 (x 2.50) months, the minimum duration
being 2 months and maximum of 11 months. Only
4 scars were painful, while itching was present in
6 scars. All the painful scars were associated with
itching and were noted in 4 scars in 2 patients.
The mean amount of lipoaspirate collected for 44
scars was 12.7 mL with a maximum of 22 mL and a
minimum of 8 mL. The mean amount of lipoaspirate
injected into scars was 6.7 mL with a maximum of 12
mL and minimum of 3 mL.

Analysis of POSAS Patient Scores (Table 1)

1. Effect of fat grafting on pain in burn scars: Pain
was present in 4 scars. An improvement in pain
was noted in all 4 scars at the end of 6 weeks. The
mean POSAS patient pain score changed from
6.75 pre-operatively to 3.25 post-operatively.

2. Effect of fat grafting on itching in burn scars:
Itching was present in 6 scars. An improvement
in itching was noted in all 6 scars. The mean
POSAS patient itching score changed from 5.66
pre-operatively to 2.66 post-operatively.

3. Effect of fat grafting on colour of burn scars:
The median POSAS patient colour score changed
from 7 (range 10-3) pre-operatively to 5 (range
9-2) at 6 weeks.

4. Effect of fat grafting on stiffness of burn scars:
The median POSAS patient stiffness score
changed from 7 (range 9-2) pre-operatively to 6
(range 9-2) at 6 weeks.

5. Effect of fat grafting on thickness of burn scars:
The median POSAS patient thickness score
changed from 6.5 (range 9-2) pre-operatively to
5 (range 8-2) at 6 weeks.

6. Effect of fat grafting on irregularity of burn
scars: The median POSAS patient irregularity
score changed from 6.5 (range 9-2) pre-operatively
to 6 (range 9-1) at 6 weeks.

7. Effect of fat grafting on overall patient opinion
of burn scars: The median POSAS overall patient
opinion score changed from 7 (range 9-3) pre-
operatively to 5.5 (range 9-2) at 6 weeks.

Table 1. Preoperative and postoperative POSAS Scores

POSAS scale scores Pre-operative |6 weeks | p-value
(Mean) (n=44) post-

operative
Patient scale Pain (n=4) |6.75 3.25
Patient scale Itching 5.66 2.66
(n=6)
Patient scale Colour 7 5 <0.0001
Patient scale Stiffness 7 6 <0.0001
Patient scale Thickness | 6.5 5 <0.0001
Patient scale Irregularity | 6.5 6 <0.0001
Patient scale Overall 7 5.5 <0.0001
opinion
Observer Scale 6 5 <0.0001
vascularity
Observer Scale 6 5 <0.0001
Pigmentation
Observer Scale 4.5 3 <0.0001
Thickness
Observer Scale Relief 5 3.5 <0.0001
Observer Scale Pliability | 6 4 <0.0001
Observer Scale Surface |9 8 <0.0001
Area
Observer Scale Overall |7 5 <0.0001
Opinion
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Analysis of POSAS Observer scores (Table 2)

1. Effect of fat grafting on vascularity of burn scars:
The median POSAS observer vascularity score
changed from 6 (range 9-3) pre-operatively to 5
(range 9-2) at 6 weeks.

2. Effect of fat grafting on pigmentation of burn
scars: The median POSAS observer pigmentation
score changed from 6 (range 9-3) pre-operatively
to b (range 8-2) at 6 weeks.

3. Effect of fat grafting on thickness of burn scars:
The median POSAS observer thickness score
changed from 4.5 (range 9-2) pre-operatively to
3 (range 9-1) at 6 weeks.

4. Effect of fat grafting on relief of burn scars: The
median POSAS observer relief score changed
from 5 (range 8-2) pre-operatively to 3.5 (range
8-1) at 6 weeks.

5. Effect of fat grafting on pliability of burn scars:
The median POSAS observer pliability score
changed from 6 (range 9-2) pre-operatively to 4
(range 9-1) at 6 weeks.

6. Effect of fat grafting on surface area of burn
scars: The median POSAS observer surface area
score changed from 9 (range 10-4) pre-operatively
to 8 (range 10-3) at 6 weeks.

7. Effect of fat grafting on observer overall opinion
of burn scars: The median POSAS observer
overall opinion score changed from 7 (range 9-3)
pre-operatively to 5 (range 9-2) at 6 weeks.

All the POSAS patient and observer scale values
were found to be statistically significant with p value
of <0.0001.

The objective analysis by POSAS observer scale
allowed us to assess the scars post procedure and
compare them with their pre-operative values in
terms of vascularity, pigmentation, thickness, relief,
pliability and surface area. No improvement in the
mean value of the parameters could be noted at
1-week post fat grafting. At 3 weeks post procedure,
an improvement in the mean value could be noted
in the pliability and thickness of scars with no
improvement in the vascularity, pigmentation, relief,
and surface area (Figure 3).

A statistically significant improvement compared
to the pre-operative status was noted in the mean
value of POSAS scores at 6 weeks for all the
parameters assessed by the POSAS observer scale.

The subjective analysis by POSAS patient scale
assessed the scars in terms of pain, itching, colour,
stiffness, thickness, irregularity, overall opinion of

the patient and the observer. No improvement in
the mean value of the parameters could be noted at
lweek post fat grafting. At 3 weeks post procedure
an improvement in the mean value could be noted
in terms of pain, itching, colour, thickness, overall
patient and observer opinion of the scars with no
improvement in the irregularity and stiffness. A
statistically significant improvement compared to the
pre-operative status was noted in the mean value of
POSAS scores at 6 weeks for all the above-mentioned
parameters. The improvement in the overall opinion
of scars at 6 weeks according to both patient and
observer scale correlated with the improvement in
the individual parameters.

DISCUSSION

Burns injuries are extremely devastating injuries
with a very high mortality and morbidity rate. It is
one of the leading causes of trauma related deaths
after vehicular accidents. Even though survival is
the immediate concern post burns, early recovery
without any functional deficit with restoration and
rehabilitation into the society is the ultimate goal of
the treatment. However, most burn injuries heal by
scarring leaving behind varying degrees of aesthetic
and functional abnormalities. Burns scars inversely
affect the quality of life, affecting the physical, social
and psychological well-being of the individual.>*
Physical symptoms include aesthetic problems,
itching, pain, contracture and functional limitation.
Psychological & social effects include stigmata due to
scars leading to low self-esteem, depression & anxiety.

Fat grafting has been a part of the armamentarium
of aesthetic surgeons for over a hundred years;
however, recent research into the regenerative
properties of adipose tissue and adipose-derived stem
cells has resulted in a wide variety of applications
of fat grafting. Fat grafting has been used as a
novel treatment modality to treat burn scars. A
decrease in surface area, wound depth of burns,
and apoptotic activity may be seen in early burn
wounds following fat grafting.” It promotes healing
by the adipose-derived stem cells and the growth
factors from the injected adipose tissue resulting in
reduced fibrosis and inflammation.® An improvement
in the microenvironment by neovascularisation,
collagen deposition with dermal adipogenesis with a
decrease in neuropathic pain is noted.” Accelerated
wound healing with minimal hypertrophic scarring,
decreased fibrosis across joints with an improvement
in the aesthetic appearance in terms of skin
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texture, thickness, colour, pliability, and function
may be noted.®? An improvement in the quality of
surrounding skin as well as functional limitations like
pain and itching in burns scars maybe also be noted.

Even though fat transfer was first performed
as early as 1893 by Adolf Neuber,'” it has gained
popularity only in the last three decades after the
advent of liposuction. Sydney Coleman popularized
fat grafting by standardizing the technique of fat
grafting.!! Studies have well established that adipose
tissue is rich reserve of Mesenchymal Stem Cells
(MSCs) which are capable of dividing indefinitely
and producing various cellular lines.'? These ADSCs
have a wide range of regenerative properties.'”” The
regenerative capability of Adipose-Derived Stem
Cells (ADSCs) obtained from autologous fat is being
explored for a wide variety of indications by almost
every medical specialty including cardiology to
improve cardiovascular function in cardiovascular
disease, in gastroenterology to heal chronic fistula’s
Crohn’s disease, and in neurosurgery to repair
calvarial defects.' In the case of scars, the cells
lost in atrophied scar tissue may be physiologically
replaced by fat grafts and improve their biological
and mechanical properties. The role of autologous
fat grafting and its effect on burn scars has not
been studied adequately, moreover in the Indian
population. The few studies that have been reported
on the use of autologous fat grafting on burns scars
have reported improvement in texture, thickness,
colour, elasticity & volume replacement of burns
scars.!® A decrease in the neuropathic pain of burn
scars has also been reported.'®

We searched the English language literature for
studies demonstrating the role of fat grafts in burn
scars in the previous fifteen years and identified 8
such studies (Table 2).!>172% All studies treated post-
burn scars including hypertrophic and keloid scars
with autologous fat grafting. Coleman’s technique of
fat grafting was followed by all the authors.

The results of our study were consistent with all the
studies on fat grafting for burn scars except the study
by Gal et al. The possible reasons for the negative
result in their study as discussed by Gal et al are the
use of 1-mL for 5 cm? of burns scar surface area,
technical skill leading to fat graft loss, single session
of fat grafting. They also suggested that needle size
and the number of needle passes can also alter the
result as needle trauma itself may help improve the
scars. The improvement of scars in our study may be
attributed to the new collagen deposition, increase in

elastic fibers, neo-angiogenesis, dermal hyperplasia,
reduced fibrosis and inflammation as suggested by
the above-mentioned studies. The improvement in
pain may be attributed to mechanical cushioning
provided by fat grafting around the nerve endings
and neuromas, the release of the fibrotic scar with
improvement in the microenvironment and the
regenerative effect of adipose-derived stem cells as
suggested by Fredman et al.

Although the follow-up period in our study is 6
weeks, we have noted significant improvement in scar
characteristics within this period. It appears that a
longer follow-up might produce a more pronounced
scar improvement. Only 4 patients presented with
complaints of pain and only 6 patients complained of
itching within the scar, hence results in improvement
of pain and itching cannot be validated. Bigger sample
size and randomized controlled design would help in
studying the improvement in pain and itching.

CONCLUSION

Autologous fat grafting is a safe and effective
procedure with minimal morbidity and a relatively
small learning curve. It improves both aesthetic
and functional parameters of the burn scars. An
improvement in the colour, stiffness, thickness,
irregularity, vascularity, pigmentation, thickness,
relief, pliability, and surface area of the burn scars is
noted. POSAS tool is an invaluable aid in measuring
outcomes of therapy from both the patient’s and
observer’s perspectives. Pain and itching in the scars
are noted to improve with fat grafting.

Since it is a novel treatment modality, and as no
guidelines regarding the use of this procedure for
burns scars are available, further research should
be carried out to standardize the procedure of
application of autologous fat grafting for burn scars.
In addition, research in molecular mechanisms
of this treatment modality will aid in better
understanding the process and increase its utility in
aesthetic surgery.

Key Messages:

1. Autologous fat grafting in early burn scars is a novel
treatment modality to improve scar outcomes.

2. Improvement in scar quality as well as improvement
in subjective symptoms may be expected following
autologous fat grafting in burns

3. POSAS scar assessment tool is invaluable in

providing a subjective and objective measure of
burn scar outcomes following therapy
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