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Abstract

Normal wound healing is a complex process which involves combination of diverse 
immunological and biological process.Lipoaspirate is a remarkable source of stem cells. 
Adult stem cells are easily isolated from a section of whole fat or lipoaspirate for application 
to burn wound to improve healing.In this study we used autologous lipoaspirate in a 
paediatric patient with burn wounds to face.
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INTRODUCTION

Wound healing is a physiological response of a 
living being to physical, chemical, mechanical or 
thermal injury. The wound healing process consists 
of� several� phases:� homeostasis,� inÁammation,�
proliferation/granulation, and remodeling/maturation. 
Still, when the healing course deviates from the 
normal path, the healing does not advance past the 
inÁammatory�phase.�In�case�of�burns,�there�will�be�
de𿿿ciency�in�normal�healing.�In�modern�medicine,�
usage of scaffolds either natural or synthetic has 
become popular and been recognized.

Normal wound healing is a complex 
process which involves combination of diverse 
immunological and biological process.

It involves a cascade of carefully and precisely 
regulated steps and events that correlate with 

appearance of various cell types in wound bed at 
various stages of wound healing.1

Wounds that failed to progress through the 
normal stages of healing frequently enter a state 
of� pathologic� inÁammation� that� is� a� chronic�
wound state. Having mesenchymal stem cells 
(MSCs) immunomodulatory properties, they 
reduce� inÁammation� by� secreting� cytokines� that�
promote tissue repair in the lesion.2 In this way, 
by� reduce� the� inÁammatory� response,� they� can�
affect the wound’s ability to progress beyond the 
inÁammatory�phase�and�not�to�regress�to�a�chronic�
wound state. Lipoaspirate is a remarkable source of 
stem cells. Adult stem cells are easily isolated from 
a section of whole fat or lipoaspirate, relatively less 
aggressive and painful method is needed to obtain 
the stem cells.3
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MATERIALS AND METHODS

This study was conducted in Tertiary Care Centre 
in Department of Plastic Surgery after getting the 
department ethical committee approval. Informed 
consent was obtained. The subject was a 1 yr - old 
female child who had accidental second degree 
scald burn injury which involves her left side of 
face, pinna and retro auricular region, left arm and 
forearm (Fig. 1). She was taken to nearby hospital 
within 30 min inadequate initial resuscitation. 
Child developed blistering and swelling around 
left eye next day and presented to our center after 
a delay of 12 hrs. She was admitted in tertiary burn 
care unit and initial resuscitation with intravenous 
Áuids,� analgesics� and� prophylactic� antibiotics�
started. After tangential excision on post burn day 
5, lipoaspirate therapy was done (Fig. 2). We used 
the technique described by Rigottiet al.4 for the 
preparation of Autologous lipo-aspirate.

Fig. 1: 2nd degree scald burns over left side of face and left 
arm

Fig. 2: Method of lipoaspiration from abdomen using a 
cannula and syringe with luer lock mechanism

1. Informed written consent is taken
2. The site for fat harvesting (lower abdomen) 

was cleaned and draped.
3. In𿿿ltrated� the� site�with� tumescent� technique�

(100 ml of saline with 75 mg levobupivacaine, 

40 mg mepivacaine and 0.5 ml of 1 in 1000 
adrenaline).

4. Connected a blunt 2-3 mun cannula to a 
syringe.

5. Small incision over the donor site was made
6. Inserted the cannula into subcutaneous tissue 

and gave negative pressure by pulling the 
plunger of the syringe. Fat is harvested using 
Coleman microcannula technique.

7. Obtained approximately 10 ml of adipose 
tissue sample.

8. Transferred the lipo-aspirate into the 
centrifugation tubes. Centrifuged at 3000 rpm 
for 3 minutes.

9. After centrifugation 3 layers were formed Top 
layer composed of oil from ruptured parcels of 
fat. Middle layer of compact adipose adipose 
tissue and cells. Bottom layer of blood and 
substances�used�for�in𿿿ltration

10. Discard the top and bottom layer. The middle 
layer is used for lipoaspirate therapy

11. The harvested lipoaspirate was smeared over 
the wound and injected subcutaneously into 
the wound edges. (Fig. 3)

Wound inspection done on postoperative day 7. 
(Fig. 4)

Fig. 3: Injection of lipoaspirate into 2nd degree deep scald 
burn

Fig. 4: Partially healed wound after 7 days
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RESULTS

Intraoperative and post-operative periods were 
uneventful for the patient. On post operative day 
7,�dressing�was�opened� and� it� showed�signi𿿿cant�
areas of re-epithelialization and healing. All second 
degree�super𿿿cial�burn�wound�healed�completely�
and islands of re-epithelization appeared in deep 
second degree burns areas. No complications and 
side effects were noted during entire procedure.

DISCUSSION

The normal pace of wound healing and 
epithelialization is at the rate of 1mm/day. 
Optimum recovery requires the wound bed and 
the� patient� to� be� 𿿿t.� To� assist�with� implementing�
the concept of wound bed preparation, the TIME 
acronym was developed in 2002 by a group of 
wound care experts, as a practical guide for use 
when managing patients with wounds.5 The TIME 
table summarizes the four main components of 
wound bed preparation:

1. Tissue management 
2. Control�infection�and�inÁammation
3. Moisture imbalance 
4. Advancement of epithelial edge of the wound
The advanced wound healing therapies aim to 

hasten the process of wound healing by expediting 
the advancement of epithelial edge of the wound. 
Many growth factors have been used to advance 
the epithelialization. But the paradigm of wound 
healing is changing from repair of the tissue 
towards the regeneration of the tissue. The pre 
requisite for regeneration of tissue is the presence 
of stem cells in the wound environment.

Stem cell therapy is clinically applied as a safe 
and effective method for repair of several types 
of tissue damage.6,7,8 Adult stem cells (ASC) are 
classi𿿿ed�into�hematopoietic�stem�cells�(HSC)�and�
mesenchymal�stem�cells(MSC).”11

MSCs�were�𿿿rst�characterized� in�bone�marrow,�
but many studies have reported the existence of 
MSCs in the connective tissue of several organs.12 
The most abundant and accessible source of 
adult stem cells is adipose tissue and MSCs have 
been obtained by lipo-suction of human adipose 
tissue.13 The yield of MSCs from adipose tissue is 
approximately 40-fold greater than that from bone 
marrow.14Adipose Derived Stem Cells (ADSC) and 
their secretory factors have been investigated as 
a substitute for Bone Marrow Derived Stem Cells 

(BDSC), which offers a potential solution to skin 
repair and regeneration.9,10 ADSCs may exert their 
bene𿿿cial�effects�via�complex�paracrine�mechanisms�
in addition to a building building function. 

The wound-healing effect of ADSCs is mediated 
by secretory factors and the function is enhanced 
by hypoxia. Given their convenient isolation 
compared with BMSCs and extensive proliferative 
capacities ex vivo, ADSCs hold great promise for 
use in wound repair and regeneration.15 Recently, 
evidence has accumulated that demonstrates the 
wound-healing effects of ADSCs 16 ADSCs are 
physiologically�located�beneath�dermal�𿿿broblasts,�
and they may interact with them. However, ADSCs 
and their secretory factors may reach the epidermis 
in� the� case� of� skin� damage.� Hypoxia� ampli𿿿es�
the paracrine effects of MSCs by enhancing the 
secretion of certain growth factors.17

In our study we used lipoaspirate, harvested 
as per the technique described by Rigotti et al. In 
patients�who�are�not�𿿿t� for�surgery/unwilling�for�
surgery, we used ALA therapy as an adjunct to 
regular management of the wound. In this group of 
patients, ALA therapy accelerated wound healing 
and�wound�bed�preparation�for�cover�by�SSG/Áap.�
Due to small sample size statistical analysis could 
not be done. A randomized control study with 
adequate sample size with wounds of different 
etiology is desirable to substantiate the results.

CONCLUSION 

The application of lipoaspirate which is a rich 
source of stem cells, in the treatment of second 
degree scald burns has been proven effective in this 
study. It hastens the overall healing time of second 
degree� super𿿿cial� and� deep� wound� to� within� a�
week. Thus minimizing the total hospital stay and 
infection rates. 
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