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ABSTRACT

Introduction: Management of unsightly post-burn scars has changed tremendously in current era of cosmetic
awareness. 5-12% of all worldwide injuries are burn injuries and approximately 11 million patients need
hospital care. Multiple treatment methods for scar improvement including fat grafting are under investigation.
Nano fat Grafting is newer modality of fat grafting for improving scar quality. Aims & Objectives: The aim
of this study was to assess the outcome of facial and hand scars appearance after autologous Nanofat grafting
in patients with post burn scars. Place and duration of study: The study was performed in Plastic Surgery
Department of Shaikh Zayed hospital, Lahore Pakistan from October 2018 to September 2019. Material &
Methods: 30 patients with post-burn scars of face and hands were included; age range was 18 to 43 years.
Skin type 2 to 4 (Fitzpatrick skin type). Patients with skin graft, hypertrophic scars, contractures, or keloids
were excluded. Scars were assessed by the patients and observer on a scale “POSAS” (Patient and Observer
Scar Assessment Scale), the observer was a plastic surgeon. Scar was assessed before surgery using the
POSAS scar scale. Fat was taken from the abdomen using 3mm cannulas with side holes of 1- 2mm under
tumescent conditions and transferred to 10 cc syringes with luer-lock. Nano fat obtained after emulsification
by passing 30 times from one syringe to another through luer-lock. The follow up was on 7% day, at 3 months
and at 6 months. Results: The mean POSAS score of observer decreased significantly from admission
35.844.0, at 3 months 31.3+ 3.8 and 6 months to 27.5+ 3.0, p value < 0.05. The mean POSAS score of
patients also significantly decreased, p value < 0.05 over the same time period from admission at 42.4+5.2, to
3 month 37.3+4.0 and 6 month to 32.2+3.2. Conclusion: Nano fat grafting results in improvement in scar
appearance and is an effective approach towards the management post burn scar of face and hands.
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INTRODUCTION pigmentation, hypertrophic scarring and keloid as

well as contractures formation. The plastic surgeons

T are constantly striving to improve the -current

he ~ management of burn has changed techniques that would improve the appearance of
tremendously during the past few years. In an era these scars.

where a lot of emphasis is placed on cosmesis and Different treatment modalities are available for

has a direct socioeconomic impact, unsightly post treatment of post burn scarring which include

burn scars specially on the face and hands causes pressure garments, topically applied silicone, intra-

psycho-socioeconomic distress to the patients as lesional steroids, scar excision, scar excision with
well as their families. Burns account for 5-12% of skin grafting, tissue repositioning, contracture
all injuries worldwide with about 11 million patients release and Z plasty, tissue expansion, synthetic
requiring medical care.'? fillers and laser therapy.>*

Post burn scaring on the face and hands presents Autologous fat grafting was initially reported in the
major stigma as it becomes adherent to the early twentieth century. Ever since, the

underlying structures due to the absence of sliding advancements are being made to this technique. In
layer resulting in decreased range of movement and recent years, autologous fat grafting has become
inflexibility of skin. It also leads to hyper increasingly popular for many indications such as in
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posttraumatic  deformities, age
radiotherapy breast reconstruction.’
Autologous fat grafting is new choice to improve
the appearance of scare especially where medical
and surgical options seem to be less effective. A
study was conducted to evaluate the improvement of
scar appearance by using POSAS scale after fat
grafting. Participants were divided into two parts
one treated with fat graft and other with saline
solution. The results showed that there is significant
overall change in mean POSAS score. Observer Pre
and Post procedure Values, POSAS Parameters, and
P Value from mean score 5.9 to 4.5 with P- value
<0.05 and Patient Pre and Post procedure Values,
POSAS Parameters Overall mean score from 5.3 to
2.1 P-value <0.05 consider significant.®

Regarding the complication of Nano fat grafting,
adipose drive stem cells present in Nano fat do not
cause the keloid formation rather it inhibits
bioactivity of keloid fibroblast related activity.’

Due to multiple benefits of Nano fat grafting shown
in various studies, is increasingly in vogue. Nano fat
grafting is a new modality in improving scar quality,
it does not act as a filler as there are no viable
adipocytes present after emulsification but stem
cells are present which are a great help in skin
rejuvenation and in improving skin quality.®

RCT was published in 2016 to evaluate the safety of
adipose drive stem cells in athymic mouse for tumor
formation ability and sterility testing. The results
showed that adipose drive stem cell is safe for stem
cell therapy.’

But due to its unpredictable survival rates there is a
need for development of new techniques to improve

process, post

graft viability.!*!
Keeping in mind the challenges faced in the surgical
management of post burn scar and their

disappointing and variable results. We aimed to
assess the effect of Nano fat grafting in post burn
scars of face and hand.

MATERIAL AND METHODS

This prospective study was held at Plastic and
Reconstructive Surgery Department Shaikh Zayed
Hospital, Lahore from October 2018 to September
2019. Patients with post-burn scars on face and
hands was treated with Nano fat grafting. The
Inclusion criteria were post burn scars of face and
hands; Fitzpatrick skin type 2 to 4; age above 18
years (Both genders); mature scars (> 1 year) and
indoor workers. Grafted skin, hypertrophic scars,
keloids and contractures were excluded.

Patients were admitted from Plastic Surgery Out
Patient Department, Shaikh Zayed Hospital, Lahore
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using  non-probability  purposive  sampling
technique. The scar quality was assessed before
surgery using the POSAS scar scale. POSAS is
Patient and Observer Scar Assessment Scale in
which patient and observer (a plastic surgeon)
assesses the scar quality of same area before and
after treatment. The POSAS score for the surgeon
was given by an experienced plastic surgeon
oblivious to the patient score. Tumescent solution
was injected using Klein’s formula (lidocaine
800mg/l and adrenaline 1:1000,000) at the donor
site. After waiting for 10 minutes for the solution to
take effect, fat was harvested using 3mm cannulas
with side holes of 1-2mm wunder tumescent
conditions. Fat was strained and washed 3 times
with normal saline to remove any blood and
tumescent solution. Fat was transferred to 10 cc
syringes connected with a Leur-lock and the fat
transferred from one syringe to the other through the
Luer-lock at least 30 times to emulsify it.
Thereafter, the fat was transferred into lcc syringes
fitted with 27 Gauge needles for injection into the
scar. Patients were injected with Nano-fat only in
the subdermal plane at the recipient site.®

The follow up was on 7" day, at 3 months and then
at 6 months when the patient and same surgeon will
again score the scar using the POSAS scale.

Statistical analysis:

Data was entered and analyzed by using SPSS 21.
The quantitative variables Age, Area of Scar,
thickness of scar, amount of Nano fat used for both
groups was presented as Mean + S.D.

Comparison between time and groups was made by
using repeated measures of ANOVA. P-value <0.05
considered significant.

RESULTS

30 patients were included in the study. The mean
age of patients was 27.2 + 5.8 years with an age
range between 18 and 27 years. There were 12
(40.0%) male and 18(60.0%) female cases. Majority
of patients 25 (83.1%) developed scars due to 3™
degree burns while 4 (13.3%) with 2™ degree and
only one patient (3.3%) had 1% degree burns. The
location of scars was 93.3% on face and 6.7% was
on hands. The mean width of scar was 5.2 + 2.1
cm? and mean length was 6.1 + 2.1. The mean
volume of Nano fat injected was 9.5 £+ 4.4ml.
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On admission 3 month and 6 Months of Therapy
observer Scoring on the POSAS

Mean | S.D |F value|P-value
POSAS observer 55 633314 03600
score on admission
POSAS observer 15 366713 20094(159.960 0.00
score on 3rd months
IPOSAS observer
score on 6th months 27.50003.04846

IANOVA was applied between the groups (comparison
was made on mean £SD).

Table-1: ANOVA on observer score showed the
significant difference at admission, 3 month
and 6 months P-Value was <0.05.

gender
of the
patiens
W male
[ female

50.00-]

40.00—

30.00-]

Mean

20.00—

10.00—

0.00

POSAS observer score  POSAS observer score  POSAS observer score
on admission on 3rd months on Bth months

Error Bars: +- 2 SD

On admission 3 month and 6 Months of Therapy patients
Scoring on the POSAS

Mean | S.D |F value|P-value

POSAS patient score
on admission
POSAS patient score
on 3rd month
POSAS patient score
on 6th months

42.4000(5.24306

37.300014.00990| 113.4 | 0.00

32.2333|3.25559

ANOVA was applied between the groups (comparison

was made on mean £SD).

Table-2: ANOVA was applied on patients score which
was also significant at admission, 3 month and
6 months P-Value was <0.05.

gender
of the
patiens
W male
Efemale

60.00

50.00

40 .00

Mean

30.00

20.00—

10.00

POSAS patient
6th months

Error Bars: +/- 2 SD
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Fig-1: A 23 year old female with post burn (3™ degree)
scars on face. A is the preoperative photo and B is
the 3-month post-operative photos and C is after 6
months of duration.

Fig-2: A 28-year-old female with post burn (3™ degree)
scars on face. A is the preoperative photo and B is
the 3-month post-operative photos and C is after 6
months of duration.

Fig-3: A 21-year-old male with post burn (3™ degree)
scars on hand. A is the preoperative photo and B is
the 3-month post-operative photos and C is after 6
months of duration.

DISCUSSION

Healing of burn wounds is necessary to understand
the acute management of burn wounds, their
prevention, avoidance of post burn scars,
contractures and their treatment.>® Different
therapeutic modalities are available for treatment of
post burn scarring which include pressure garments,
topically applied silicone, intra-lesional steroids,
scar excision, scar excision with skin grafting, tissue
repositioning, contracture release and Z plasty,
tissue expansion, synthetic fillers and Laser
therapy.>*
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Nano fat is a simple method which is cost effective,
need less time, requiring no special skills and
arrangement. The study was conducted to
investigate the effects of Nano on post burn facial
scar rejuvenation. In our study Nano fat grafting
proved to be viable and effective entrant in the field
of scar management. Appearance of Post Burn Scars
was statistically different from admission at 3™
month and 6™ month in POSAS scale following
sessions of Nano fat injection. In our study it seems
to be a preferred choice in post burn scar
management. Appearance of Scars was significantly
improved in each session. Adipose stem cell (ASC)
present in Nano fat rejuvenate the overlying skin.!?
Keloids and hypertrophic scars were excluded from
the study because they have different pathology that
requires regression but not rejuvenation. Results
show that the mean observer score changed from
admission to 3 months 6 month follow up. A similar
prospective study was conducted at Plastic and
Reconstructive Surgery Department of Mayo
Hospital Lahore with a sample size of 42 patients.
More than one-year old facial scars were treated
with Nano fat injection and score was calculated
through POSAS. The results were comparable to our
study with decrease in mean POSAS score. The
mean observer score changed from 30.46 £+ 3.99 to
22.0 + 4.2 in duration of 6 month and patient score
changed from 38.4 =+ 5.1 to 20.67 £ 2.30." In
another study conducted in 2018 to determine that
Adipose-derived stem cells (ADSC) combined with
PRP can increase the survival of transferred fat
tissue. When the rats were injected with fat and PRP
GRAFT survival increased.'

In our study the comparison on POSAS was done
before starting the treatment, at 3 months and 6
months on patient and observer score. The
Independent Sample t-test was insignificant at
admission with p-value at 0.35 and 0.41 while at 34
month 0.01 and 0.00 and 6™ month the p value was
0.00 and 0.00 on observer and patient score
respectively. Another study conducted in China was
aimed to evaluate the effect of condensed Nano fat
combined with fat grafting in treatment of facial
scars from both functional and aesthetic
perspectives. The results were similar to our study
in the final follow-up examinations, overall POSAS
score significantly improved among both patients
and observer score. '’

CONCLUSION

Nano fat therapy is yet another treatment modality
with promising results that can be offered to the
unfortunate burn victims  with  statistically
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significant improvement in cosmetic post burn scars
of face and hands.
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