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ABSTRACT

Management of deep burns/trauma scars has always been a challenge. Seven patients with burn/trauma scar were treated
with expanded full thickness grafts (EFTSGSs). In stage one, tissue expanders were implanted at the donor sites and
expansion with saline was done as an out-patient for 4-5 months. In stage two, the scar was excised and secondary
wound was repaired with EFTSGs. Total of 8 EFTSGs were harvested from various donor sites. After stage one there
was good blood supply noted in all the expanded skin flaps. After stage two, EFTSGs survived in all; except for partial
skin necrosis in the leg of one patient. The graft take were excellent in color-match, texture and elasticity. There was a
significant improvement in function and aesthetic aspect in all the cases. EFTSGs is an effective solution to repair

effectively scar and scar contractures due to excellent cosmetic and functional recovery.
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INTRODUCTION

Secondary reconstruction of bodily deformities requires
the use of autologous uninjured

tissues harvested as a free skin graft, a pedicled skin flap
with/without fascia and/or muscle layer attached and
microvascular free flaps.! Frequent lack of autologous
tissue demand a well-planned and organized method of
replacement.? Sequelae of burns become one of the best
indications for progressive mechanical skin expansion by
prosthesis to satisfy the skin requirement.®

CASE SERIES

Over two years (2013-2015), all the patients with post-
burn scar contracture and post-traumatic scar who reported
to our outpatient department (OPD) and wanted surgical
treatment were offered various treatment options among

which post-expansion expanded full thickness skin grafts
(EFTSGSs) being one of them to cover the surgical defect.
Selected patients underwent pre-operative routine work up
and pre-anesthetic fitness was done. The type and the size
of the expander were chosen keeping in mind the future
post-surgical defect and the requirement to cover it. The
surgery was divided in two stages-

Stage one: tissue expander insertion and expansion

Under general anaesthesia (GA), a previously selected
tissue expander was inserted in the subcutaneous (SC)
plane at the pre-selected donor site, the criteria for
selection of donor site were skin color matching the
recipient area, donor area without any previous scar.
Appropriate prophylactic antibiotics were used. Incision to
insert the expander was made on healthy skin. The pocket
was created in the SC tissue and was kept larger than the
tissue expander. Two layered closure was done to
minimize risk of extrusion. Intra-operatively, tissue
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expander was expanded with normal saline (NS)
amounting to 10% of the expander volume. The expander
port was placed on a solid anatomical location away from
the expander. Once the incision healed, expansion was
started. Beginning from post-operative day 10 the tissue
expander was subjected to gradual expansion with sterile
0.9% NS on an outpatient basis. Expansion was carried out
every 5" day for 4-5 months. End points of expansion
during each sitting were — achieving 10% of the volume of
expander, blanching at site of expansion and
pain/discomfort noticed by the patient.

After serial expansions, the expanded skin was measured
with the tape in its largest dimension and when the desired
quantity of the skin was obtained, the expansion process
was discontinued. Ten percent more than the required
amount of the skin was taken into consideration, in order
to compensate for the primary skin contraction which
would occur after harvesting it as a EFTSGs. Donor site
subjected to tissue expansion was examined carefully for
its vascularity and any signs of inflammation/ infection.
After stage one operation there was good blood supply
noted in the entire expanded skin flap (Figure 1).
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Figure 1: Stage one - completely expanded tissue
expander in lower abdomen.

Stage two: harvesting of EFTSGs and wound cover

In this stage, scar was excised and secondary wound
created. This secondary defect was measured and the
required amount of skin was harvested as full thickness
skin graft from the expanded donor site. Donor site could
be primarily closed in all the patients (Figure 2a and b).
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Figure 2: Stage two (a) template drawn over the
expanded skin and (b) removal of tissue expander.

Total eight EFTSGs were used. A total of seven patients in
which one of them underwent reconstruction of the post-

burn scar of the right upper and lower extremity with 2
different sites EFTSGs.

Sixteen patients were seen with post-burn and post-
traumatic scarring in outpatient. All were offered the
various treatment of scar excision and reconstruction of the
defect such as local flaps, split thickness skin graft,
microvascular free flaps and EFTSGs. Seven agreed
EFTSG and nine did not — primarily due to financial and
time constraints and they were treated with the other said
options. Patient age ranged from 5 years to 38 years with
3 males and 4 females; follow-up period varied from 6
months to 2 years.

In stage two, EFTSGs was harvested from the expanded
region. Total seven EFTSGs were used. Grafts ranging in
size from approximately 60 cm? to greater than 700 cm?
were harvested from the expanded donor sites on lower
abdomen and lower extremities. Among seven EFTSGs,
three were used in upper extremity, one in lower extremity
and three in the facial reconstruction. One patient
underwent reconstruction of the post burn scar of the right
upper and lower extremity with EFTSGs in two different
sittings. The donor site was closed primarily in all cases.
Post-operatively partial skin necrosis of approximately 6
cm2 in dimension was noted in the leg (recipient site of
expanded FTSG) of one patient which later healed with
debridement and regular dressings. In all other cases the
EFTSGs take was good (Figure 3-5).

Figure 3: Results of post burn scar right hand (a) pre-
operative, (b) immediate post-operative and (c) 6
weeks post-operative.

Figure 4: Results of post burn scar face — forehead (a)
preoperative, (b) 6 weeks postoperative, (c) 6 months
postoperation, and (d) 2 years post-operative.
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Figure 5: Results of post burn scar right side face —
(a) preoperative, (b) intraoperative — post excision of
scar, (c) intraoperative — after application of graft,
and (d) 4 months post-operative.

DISCUSSION

Tissue expansion is a technique that gradually expands an
area of normal pliable skin in order to satisfy the
requirement to cover the defect after excision of the burn
or post-traumatic scar and contractures.*®

Indications for tissue expansion include: limited
availability of normal tissue, reconstruction of cosmetic
areas such as the head and neck and breast, and
reconstructed site requires expanded skin matching the
burned area in terms of color, consistency, elasticity,
pliability, presence of hair, and sensate properties.

In our series, one patient had limited donor area, 3 patients
required reconstruction of cosmetic areas such as face and
3 patients required good pliable skin with presence of hair
and sensate properties for limb reconstruction.

The objectives for reconstruction of post-burn sequelae
and post-traumatic scarring include functional and
aesthetic outcome. Good aesthetic results can be obtained
by skin graft or flap.5® There are various complications
reported related to tissue expanders. A 10-year review of
tissue expansion procedures used in 82 burn patients
identified complications such as expander exposure
(50%), infection (24%), and malfunction of the expander
(13%).° A retrospective analysis of 102 tissue expanders
in 57 burn patients reported total failure rate of 7.8%
(8/102 procedures) highest at the head (20%) and with
higher volume of expander (400 and 800 ml).*% In our
study none of the patients had complications related to the
expanders. Rectangular expanders increase expansion
surface compared to round expanders.® In our study
crescent shaped expanders were used as those shapes were
available with us and a good amount of expanded skin was
obtained.

Full-thickness skin grafts minimizes the wound
contraction in multiple species due to the biological

behavior of the graft and wound bed.'?*® For this reason,
EFTSGs are utilized for the reconstruction of defect to
produce a functionally or aesthetically favorable result.'
In our study the expanded full thickness graft was thin and
closely matched in color to recipient area. Patients consent
was taken during selection of the donor area. Patients were
satisfied with the result of color match and cosmesis. There
was no donor site morbidity noted and in all cases the
donor site was closed primarily and it healed well.

CONCLUSION

The EFTSGs is a suitable solution to repair effectively scar
and scar contractures due to excellent cosmetic and
functional recovery. It is one of the viable and simple
option in patient with limited (normal) donor area
available for reconstruction. With this, one may get away
from more complex microvascular flap surgeries which
requires skilled expertise and special set up.
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