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ABSTRACT... Objective: To determine the frequency of the successful graft take of Integra™
and split thickness skin graft after the release of post-burn neck contracture. Study Design:
Descriptive Case Series. Setting: Department of Plastic Surgery, Jinnah Burn and Reconstructive
Surgery Centre, Lahore. Period: 1t October, 2017 to 30" September, 2018. Material &
Methods: A total of 70 cases, those who full filled the inclusion criteria were included in the
study through non-probability consecutive sampling. Informed consent was obtained from all
the patient. Integra was applied in all the patients after the release of contracture and excision
of scar tissue and was inspected every 3-5 days. After 3 weeks, the outer layer of silicone sheet
was removed and replaced by thin split-thickness skin graft. The graft was secured with skin
staples, absorbent gauze and the crepe bandage. All the patients were followed up regularly
and the final outcome was assessed at 6 weeks. Results: The mean age of the patients was
observed as 34.51 = 14.19 years with age range of 11to 59 years. Among these 70 patients
61.4% were male and 38.6% were females. The mean body mass index was observed to be
22.59 + 3.68 kg/m?. Out of these 70 patients, the outcome in terms of successful graft take with
Integra treatment was achieved in 60 (85.7%) patients. On stratification, statistically insignificant
difference was observed for the effect modifiers like age, gender and BMI. Conclusion: In our
study we found that Integra and STSG can be considered as one of emerging and promising
modality in burn management and reconstructive surgery with the significantly high success
rate in terms of complete re vascularization and skin graft take.
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INTRODUCTION the reconstruction of this area is a challenge to
Morbidity of patient’s related to burns i.e. plastic surgeons in reconstructive surgery.
contractures and hypertrophic scars has

increased because of increased survival rates
of more severely burn patients. Post-burn neck
contracture is one of the most common burn
sequelae that not only affect the movements and
function of the neck and the lower face but can
result in possible tracheal deviation and distortion
of the cervical spine. Secondary effects of
anterior cervical contractures include drooling of
saliva, difficulty in breathing, lower lip and eyelids
ectropion and mandibular growth inhibition in
children. As these contractures cause major
functional and cosmetic problems with resultant
psychosocial and economic effects, operative
intervention is generally recommended.' Hence,

Despite advances in the overall care of burn
injuries, post-burn contractures continue to be a
formidable challenge for reconstructive surgeons
in developing countries.?2 The resultant post-burn
contractures are often long standing, severe in
nature and with secondary complications. Overall
pre- and post-surgery care of these problems
account for up to 50 percent of a general plastic
surgeon’s workload.® In last few decades there
has been significant advancement in both medical
and surgical care of burn patients that resulted
in considerable improvement in the overall
outcome. Early excision and skin grafting is the
most important modality to reduce morbidity
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and mortality rates in major and complex burns.*
Adequate soft tissue coverage is essential after
the excision to prevent the physiological as well
as metabolic consequences of open wounds
along with prevention of bacterial invasion.®

The goal in management is to restore the form
and function of the origin as much as possible.
The aim of the reconstructive burn surgeon
is to remove all the scar tissue in the affected
area and resurface the area with supple tissue,
which allows the proper movement of the neck
and is esthetically pleasing. There are numerous
reconstructive methods to resurface the neck
after release of contracture. Split skin grafting still
remains the most common modality of treatment.
The other options for resurfacing the wound after
release of the neck contracture besides split
skin grafting include full thickness grafts, local
flaps, distant flaps, tissue expansion and free
tissue transfer. The frequency and severity of
contracture and poor aesthetic results following
the management of anterior cervical contractures
by split skin grafting as well as the increasing
availability of facilities for microsurgery have seen
ashiftin the routine treatment of neck contractures
from simple contracture release and skin grafting
to radical scar excision and free flap cover.

Over the past 30 years, a lot of research has
been directed towards the use of artificial skin
and great progress has been made in this regard.
Integra is the most important breakthrough in this
field, a permanent dermal substitute used in both
acute and reconstructive burn surgery.® Integra
is an artificial bilayer skin substitute, covered by
outer layer of silicone sheet.” The dermal layer is
organized as a matrix made up of cross-linked
bovine collagen fibers and glycosaminoglycan
from the shark cartilage.® This layer provides the
scaffold for neodermis formation. The host cells
fibroblasts proliferate, migrate and produce a
native collagen within the dermal template. The
endothelial cells follow the fibroblasts migration
to form a vascular network. Angiogenesis and
vascularization becomes evident at approximately
two to four weeks, after that outer layer of silicone
can be removed and replaced by thin split-
thickness graft.

In a study, for treatment of hypertrophic scars and
anterior neck contracture, the role of Integra was
assessed, which showed the superior cosmetic
result in almost all cases.® In another study by
Lohana et al, success rate of Integra was seen
in 87% patients in terms of graft take in post-
burn neck contracture release.'® The rationale of
my study was that if successful graft take will be
achieved in significant number of patients after
post burn contracture release then this study
will set a base line data at national level as one
of suitable option to treat the extensive post
burn neck contracture with good functional and
aesthetic outcome

MATERIAL & METHODS

A descriptive case series was conducted at Jinnah
Burn and Reconstructive Surgery Centre, Lahore
from 1t October, 2017 to 30" September, 2018.
The sample size of 70 cases was calculated by
taking as 95% confidence level, margin of error
as 8% and success of Integra 87.0%. Sampling
was done through Non-probability, consecutive
sampling. The patients who full filled the inclusion
criteria (with post-burn neck contracture, 10-60
years of age and both genders) were enrolled in
the study. Patients with previous surgery for neck
contracture, contractures other than burn injury,
diabetes mellitus and bleeding disorders were
excluded from study. After the approval from the
ethical committee of Hospital, informed consent
was taken from all the patients. Preoperative
photography was done to compare the post-
operative results and base line investigations
were performed for fithess for general anesthesia.
In all the patients, after release of contracture and
excision of scar tissue, Integra was applied and
covered with Vaseline soaked gauze, together
with dry absorbent gauze and the crepe bandage.
Inspection of Integra was done at every 3-5 days.
After 3 weeks, the outer layer of silicone sheet was
removed and replaced with thin split-thickness
skin graft as per manufacturer advice. All patients
were followed-up regularly and outcome was
assessed by consultant plastic surgeon having
ten-year post fellowship experience. All the
collected data were entered and analyzed by
using SPSS version 20.0. Age and duration of
contracture was presented as mean and standard
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deviation. Frequency and percentages were
calculated for gender, successful / unsuccessful
grafttake. Stratification was done for age, gender,
BMI and duration of contracture by using Chi-
square test. A P-value of <0.05 was considered
as significant.

RESULTS

A total of 70 patients with post-burn neck
contracture who underwent for Integra and split
thickness skin graft were included in the study
after taking an informed consent. The mean
age of the patients was 34.51 = 14.19 years of
which the minimum age was 11 year and the
maximum of 59 years. Out of 70 patients, there
were 43 (61.4%) males and 27 (38.6%) females.
The mean body mass index was calculated
to be 22.59 + 3.68 kg/m? (range 17-32kg/m?).
The mean duration of contracture among these
patients was noticed to be 595.42 + 177.31 days
with the range of 225 days to 1003 days. Among
these, 60 (85.7%) cases had successful outcome
in terms of complete vascularization and graft
take after 6-weeks of follow-up (Figure-1,2,3)
and unsuccessful outcome was detected in 10
(14.3%) of the patients. (Table-I)

On stratification it was observed that out of 70
patients who achieved the successful outcome
in terms of complete vascularization and graft
take, the maximum number of patients belongs to
(10-25) years age group i.e. 21(91.3%) out of 23
followed by (26-45) years age group i.e. 24(82.8
%) out of 29 and similar range was found in the
age group (46-60) years 15 (83.3%) patients from
18 cases. There was statistically insignificant
difference observed with respect to age and
successful outcome (P-value = 0.645). When
data was stratified for gender it was revealed that
39 (90.7%) out of 43 male cases were achieved
successful outcome and 21 (77.8%) out of
27 females attained successful Integra graft.
However; statistically insignificant difference was
found between gender and success of the Integra
and split thickness skin graft (P-value = 0.133).
Statistically insignificant difference was observed
for confounding variable like BMI as maximum
number of patients were associated with non-
obese group i.e. 47 (82.5%) out of 57 and all 13

(100.0%) obese patients achieved the successful
outcome in terms of complete vascularization of
Integra (P-value = 0.103) (Table-Il).

Variables n= 70 Frequency Percentage
Age (In Years) Mean 34.15+14.19

<25 23 32.0
30 -60 47 58.0
Gender

Male 43 61.4
Female 27 38.6
BMI Mean 22.59+3.68

<27 57 81.4
> 27 13 18.6
Duration of Contracture Mean 595.42 + 177.30
< 500 days

> 500 days

Integra Outcome

Successful 60 85.7
Unsuccessful 10 14.3

Table-l. Demographic and clinical profile of patients

DISCUSSION

Post burn contractures and hypertrophic scars
frequently occur in deep dermal or full thickness
burn injuries that commonly involve the mobile
body parts like neck and axilla. Improper
or inadequate initial treatment and lack of
physiotherapy are one of major causes. The head
and neck areas being exposed are significantly
vulnerable to burn injury and subsequent scar
deformities that cannot be camouflaged with
routine clothing."

Mortality and morbidity from more complex
and major burns has been reduced owing to
advancement in both medical and surgical
care. Greater understanding of physiological and
metabolic consequences of burn injuries as well
as the better patient and wound care have played
a role in this regard.' Early excision and closure
of burn wound defect are considered as the
standard of care to achieve favorable outcomes.
But this can be challenging when the body
surface area of over 40% is involved resulting in
limited availability of donor sites.
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Integra Outcome

Variables Total P-Value
Successful Unsuccessful
21 2 23
10-25 years
91.3% 8.7% 100.0%
24 5 29
Age groups 26-45 years 0.645
82.8% 17.2% 100.0%
15 3 18
46-60 years
83.3% 16.7% 100.0%
39 4 43
Male
90.7% 9.3% 100.0%
Gender o1 5 o7 0.133
Female
77.8% 22.2% 100.0%
47 10 57
Non-Obese (BMI < 27kg/m?)
82.5% 17.5% 100.0%
BMI 13 0 13 0.103
Obese (BMI>/=27kg/m?)
100.0% 0% 100.0%
16 3 19
</= 500 days
Duration of 84.2% 15.8% 100.0% 0.826
Contracture 44 7 51 '
> 500 days
86.3% 13.7% 100.0%

Table-1l. Stratification with respect to Age, gender and BMI

FIG.1 pre op pictures A & B,
intra op pictures C,D & E,
post op pictures F & G

Figure-1

In the last few decades, significant and rapid
expansion has been observed in the number of
bioengineered skin substitutes to achieve better
functional and aesthetic outcomes. In 1981,
Burke used the Integra in 10 patients to provide
temporary wound cover of up to sixty percent
of the total body surface area.’® Since that,

Integra has been established as an important
treatment option in the management of acute and
reconstructive burn surgery.™ Lee et al., reported
seven cases of complex burn injuries involving
the lower limb that was resurfaced with Integra
and split thickness skin graft.
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FIG. 2 Intra op pictures with
integra in place (A,B),
Replacement of silicon layer
with STSG pictures (C,D),

Post op pictures with complete
take of graft (E,F)

FIG. 3 Pre op picture (A),
Intra op pictures with
integra & STSG (B,C),

Post op picture with
complete take of graft (D)

Figure-3

All patients had stable wound coverage and did
not required further surgical procedure for wound
closure. Komorowska et al also reported their
experience on seven patients with complex scalp
wounds, graft take was successful in all cases
except one case of recurrence requiring further
treatment.

On microscopy and histological analysis of
Integra It showed the complete replacement of
the artificial skin with the host dermis. Both dermal

layers showed remarkable differentiation and
are structurally comparable to normal skin. The
new collagen is histologically indistinguishable
from normal dermal collagen and complete
revascularization was achieved within two to four
weeks.

Our study results showed that the average age
of 70 patients was observed to be 34.51 years
with the range of 11-59 years, out of which 61.4%
were male and 38.6% were female whereas the
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study done by Lohana et al reported that out of
23 patients, and 9 (39%) male and 14 (61%) were
female, with mean age of 28 years, ranging from
4-73 years."® Similarly, study results reported by
Seo nearly matched with our results with respectto
age i.e. the mean age of 32.4 = 16.1 years (range
4-69 years) of 28 patients there were fifteen males
and 13 females." Another study by J. A Hunt,
reported the results for 6 patients who underwent
Integra and skin grafting after the release of post
burn neck contracture. The mean age of patients
was 40 years of which 66% were females and
33% were male.' Radial forearm free flap donor
site were covered by Integra and split skin graft
in single stage, but for much smaller defect than
that created after the release of significant neck
contracture. They reported that both the Integra
and skin graft can be meshed 1.5:1 to improve the
likelihood of graft survival. But the resultant mesh
pattern may be considered to be suboptimal by
many authors.'®

We found a significantly high percentage of
successful outcome of Integra and split thickness
skin graft in terms of complete vascularization and
grafttakei.e. 85.7% and Integra was unsuccessful
in 14.3% of the cases. Similarly results by Lohanan
et al reported the use of Integra in acute burns
in 15 (66%) and secondary burn reconstruction
in 8 (34%) cases. The mean time from Integra
to grafting was 23 days and mean graft take
was 87%.In the same way Hunt JA reported that
mean hospital stay was 24 days (range, 19-30
days),with the mean take of the Integra was 90%
(range 70-100%) and for the skin graft was 85%.'®

In our study, we stratified the results with respect
to effect modifiers like age, gender, BMI and
duration of contracture, but all variables had no
effect on the outcome of Integra i.e. success
and insignificant results were perceived on
comparison.

CONCLUSION

Our study results proved that Integra is a safe and
reliable alternative option. It can be considered
as one of promising modality in acute burn
management and reconstructive surgery with
the significantly high success rate in terms of

complete re vascularization and skin graft take
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