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Introduction

espite advances in the overall management of Dburn injuries, severe post-burn contractures 
continue to form a major chunk of reconstructive 

1
surgeries in developing countries . The resultant post-
burn contractures are often severe, long standing, and 
with secondary complications. Management of these 
problems accounts for up to 50% of a general plastic 

2
surgeon’s workload.  Early excision of a burn wound 
is now linked to reduced morbidity and mortality in 

3the burn patient.  Early and adequate coverage after 
excision minimizes the vicious metabolic catastrophic 
cycle consequent to a large uncovered wound and 

4preempts infection.

Artificial skin has been the holy grail for burn surgeon 
over the past 30 years. A major step in this direction 
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Abstract  

Objective: To determine the frequency of successful application of Integra™ and split thickness skin graft in 
recurrent post-burn neck contracture.

Methodology: After informed consent and approval from the ethical board, this descriptive case series was 
held at Jinnah burn and reconstructive surgery center, from 1st July 2019 to 31st June 2020. Non-probability 
consecutive sampling was employed and a sample size of 30 cases was included. After release of contracture 
and excision of scar tissue, Integra™ was applied topped by a silicone gel sheet. The wound was inspected 
every 3-5 days. A thin split-thickness skin graft was applied after 3 weeks to replace the silicone gel sheet. 
Patients were followed up for Integra™ and STSG take. Data was analyzed with SPSS 20. For quantitative 
variables, means and standard deviations were observed. Frequency& percentages were employed to assess 
qualitative variables. Chi-square test was used and a P-value of<0.05 was taken as significant. 

Results: The mean age of the patients was 34.51 ± 14.19 years (range 11-59). Out of 30 patients there were 13 
(43.33%) male and 17 (57.6%) females. The mean duration of contracture among these patients was 595.42 + 
177.31 days with the minimum duration being 225 days and the maximum 1003 days. Successful outcome in 
terms of complete vascularization at 3-weeks was observed in 28 (93.3%) of the cases, whereas unsuccessful 
outcome was detected in 2 (6.7%) of the patients. 

Conclusion: IntegraTM and STSG can be considered as a promising modality in post burn recurrent neck 
contracture management and reconstructive surgery with the significantly high success rate in terms of 
complete vascularization and graft take. 
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has been Integra™ which provides the dermal compo-
5nent of skin lost in deeper burns.  Integra was devised 

by Buke and Yannas in 1981 and it comprises 2 layers; 
an acellular dermal substitute and a silicone sheet that 
is removed once the dermal layer has integrated into 

6the native tissue  (Figure 1). The dermal layer is com-
posed of cross-linked bovine tendon collagen (collagen 

7type I) and shark chondroitin-6-sulfate.  In a study by 
Lohana et al, success of Integra in terms of graft take in 

8
post-burn neck contracture was seen in 87% patients.

Figure 1: a) Integra Pack and b) Opened Pack 
Showing Bi-Laminar Layered Integra

There are no local studies that have assessed the results 
of use of Integra with split thickness skin graft in recu-
rrent post-burn neck contracture. So, the rationale of 
our study was to determine the outcome of Integra 
and split thickness skin graft in recurrent post-burn 
neck contractures. The result of this study will not 
only modify the treatment of this problem but also 
help set baseline data both at national and 
international level.

Methodology

This study was carried out at the Jinnah Burn & Recon-
structive Surgery center, Lahore, over a period of 1 

st st
year from 1  July 2019 to 31  June 2020. All patients 
presenting with post-burn neck contractures were 
included. Non-probability consecutive sampling was 
employed until target sample size was achieved. Patients 
with uncontrolled comorbid conditions such as diabetes, 
hypertension and ischemic heart disease were excluded.

All patients underwent standard pre-operative prepara-
tion, and similar surgical procedures, with release of 
neck contracture and excision of scar tissue, and appli-
cation of Integra. The patients were inspected every 3 
to 5 days until 3 weeks, at which time, the outer silicon 
layer was removed and thin split thickness skin graft 
applied. The skin graft was attached with staples. Suf-
ratulle dressing, absorbent gauze and crepe bandage 

were used as dressing. All the patients were followed 
up regularly by the researcher and outcome in terms 

thof graft take was recorded on the 10  post-operative 
day. Graft take of  80% was labelled as successful.

Data was analyzed by SPSS 20. The means and Standard 
deviations were recorded for quantitative variables, 
whereas frequency& percentages were employed for 
qualitative variables. Chi-square test was used and a 
P-value <0.05 was considered significant. 

Results
A total of 30 patients were included who underwent 
Integra and split thickness skin graft. The mean age of 
the patients was 34.51 ± 14.19 years of which the mini-
mum age was 11 year and maximum of 59 years. Of 
these 30 patients there were 13 (43.33%) male and 17 
(57.6%) females. 
The mean duration of contracture among these patients 
was noticed to be 595.42+177.31 days with the minimum 
duration being 225 days and the maximum 1003 days.
Among these 30 post-burn neck contracture patients 
successful outcome in terms of complete vascularization 
after 3-weeks of follow-up was observed in 28 (93.3%) 
of the cases, whereas unsuccessful outcome was detec-
ted in 2 (6.7%) of the patients. Graft take in patients 
with successful Integra vascularization was 95%. 
Figure 2 shows the pre-operative, per-operative & 
post-operative pictures of a representative case.

Figure 2: (a) Pre-op Front View (b) Pre-op Side view 
(c) Excision of Scar Contracture (d) Application of 
Integra (e) 3 Weeks Post-op after Removal of Silicone 
Layer from Integra (f) STSG Application Over 
Vascularized Integra 
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(g) 3 Months Post-op front View (h) 3 months Post-Op 
side View

Discussion

It is not uncommon for hypertrophic scars and contrac-
tures to form in deeper burns especially in areas of 
mobility like the neck and axilla. In developing countries 
where there is insufficient patient compliance and reha-
bilitation facilities such morbidities are frequent. In 
addition, scar morbidity is of higher significance in 
visible areas where camouflage with clothing is less 

9
likely for example the head and the neck.

Progress in surgical and medical care have improved 
the mortality and outcome of complex burn injuries. 
A greater acumen and knowledge regarding the patho-
physiology following burn injuries is a contributing 
factor, apart from better and holistic care of the burn 

6,9patient in the recent years.  Skin substitutes produced 
by bioengineering that serve as dermal replacements 
with temporary epidermal components have revolutio-

10nized early burn wound coverage in deeper burns.  
They have made possible early excision of burn wounds 
and coverage, preventing most post burn sequelae as 
coverage of burns exceeding 40% TBSA was earlier 
impossible due to limitations in the amount of graft 
that could be harvested. Burke et al reported successful 
coverage of burn wounds of up to 60% with of Integra™ 

6
in 10 patients.  Integra is now a well incorporated and 
effective wound coverage solution both for burns and 
other open wounds, tumor excision wounds and after 

11
contracture release.

Weigert et al. reported the successful use of Integra™ 
for covering severe hand wounds with acceptable 

12outcomes.  Integra™ has also been proven to success-
fully cover exposed skull after burns and cancer excision. 
For complex scalp wound defect, Komorowska et al 
have reported a successful take of graft after Integra 

13
application in 6 out of 7 cases.  Similarly, Faulhaber 

et al published the successful use of Integra in 19 patients 
14

who presented with post-tumor resection scalp defects . 
However, multiple small ulcerations with partial nec-
rosis were observed in 1 case with a co-morbidity of 
renal failure 29 months after the procedure.

We found significantly high percentage of successful 
outcome of Integra and split thickness skin graft in terms 
of complete vascularization i.e.93.3% and Integra was 
unsuccessful in 6.7% of the cases. Lohanan et al also 
reported the use of Integra in coverage of acute and 

8secondary burn reconstruction.  Integra™ was used 
on 37 anatomical sites. Common sites of application 
were the upper limb 17 cases (45%), torso 13 (36%), 
lower limb 6 (16%) and head and neck 1 (3%). Integra 
was successfully used to cover a total of 64% total body 
surface area. Twenty three patients underwent second-
stage skin grafting. The mean time from Integra to 
grafting was 23 days (with a range of 7- 55 days) and 
mean graft take was 87% (with a range of 75-100%).

Likewise Seo et al reported their results on the use of 
artificial dermis & STSG after excision of burn scars. 
STSG using artificial dermis was performed 11.6 
months after burn injuries on average. The mean take 
rate was 95.9% (range, 74%-100%) in their study 

9results.

Hunt JA also illustrated better cosmesis after neck 
contracture release with Integra coverage. The mean 
take of graft with Integra was 90% (range =70-100%) 

15whereas it was only 85% with an epidermal graft.

Histologically, there is total replacement of the host 
dermis with Integra. There is remarkable differentiation 
of the papillary and reticular dermis with Integra that 
is similar to normal skin. For Integra take and dermal 
incorporation, the four phases observed are imbibition, 
fibroblast migration, neovascularization, remodeling, 
and maturation with the neo-collagen having a similar 
anatomical disposition to that in normal skin. Full 
incorporation is observed within a span of 2-4 weeks. 

Conclusion

In our study we found that IntegraTM and STSG can 
be considered as a promising modality in post-burn 
recurrent neck contracture management and reconstruc-
tive surgery with the significantly high success rate in 
terms of complete vascularization and graft take.
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