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Abstract

Introduct ion:  Management of infected burn wounds should include clinical 
diagnosis, pathogen identification, wound care, surgical debridement, and targe-
ted antibiotic therapy.

Aim:  This article highlights the usage of an atypically stored split-thickness 
skin graft (STSG) in infected burn wounds and affirm that burn wound closure 
with STSG application is the standard of care.

Case  s tudy:  We present a case of infected burn wounds in an elderly patient. 
Intraoperatively, her condition deteriorated and surgery had to be terminated 
abruptly. We were unable to apply the harvested STSGs. The meshed STSGs 
were refrigerated at 4°C after being wrapped in chlorhexidine-impregnated pa-
raffin gauze and saline-moisturized gauze. On day 4 of storage, the STSGs were 
applied to Pseudomonas aeruginosa infected wounds, post-debridement. Graft take 
was 100% during subsequent review.

Resu l t s  and  d i scuss ion:  If the wounds are debrided thoroughly and tar-
geted antibiotic administered, STSG application on infected burn wounds mi-
ght not be absolutely contraindicated. When appropriately stored, time sensitive 
STSGs can still be used to achieve wound closure.

Conc lus ions :  A simple storage method of STSGs using chlorhexidine and 
saline warrants further research.
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1. INTRODUCTION

The end point of infected burn wound management is wound 
closure as soon as attainable through skin autografting.1–3 Sev-
eral authors do not recommend grafting on infected wounds 
as it could increase the likelihood of graft loss.4–7 However, it 
has been proven that skin grafts have antibacterial properties.8 
Reduction of keratinocyte viability in skin grafts might ham-
per graft take, especially in stored skin grafts.9,10 Various meth-
ods of skin graft storage are described including electrolyte 
solutions and cell culture media.9,10 We present a case in which 
successful closure of infected burn wounds was achieved with 
skin grafts stored in chlorhexidine and saline.

2. AIM

This article highlights the usage of an atypically stored 
split-thickness skin graft (STSG) in infected burn wounds 
and affirm that burn wound closure with STSG application 
is the standard of care. 

3. CASE STUDY

We present the case of a 64-year-old female with infected 
burn wounds. She sustained partial and full thickness flame 
burns on her lower limbs (Figure 1) when a liquid petro-
leum gas tank exploded while she was cooking. She was 
brought to us immediately and appropriate resuscitation 
was performed. Her wounds were cleaned daily with chlo-
rhexidine solution and dressed using sterile gauze.

Five days post-burn, the patient underwent tangential 
excision of the well demarcated burn wounds (Figure 2). 
However, post-operatively, she was diagnosed with hospital-
acquired pneumonia and parenteral antibiotic treatment 
was initiated. Due to poor lung function, the patient was 
kept mechanically ventilated.

Twelve days post-burn, she was scheduled for wound 
debridement and immediate coverage with STSGs. Intra-
operatively, she experienced persistent hypotension, hypo-
thermia, and hypoxia. Her surgery had to be terminated 
prematurely and we were unable to apply the harvested 

Figure 2. Well demarcated lower limb burn wounds wi-
thout clinical signs of infection on day 5 following injury.

Figure 1. Lower limb burn wounds, post wound cleansing, 
on the day of injury.

Figure 3. Pseudomonas aeruginosa infected lower limb 
burn wounds with discoloration of eschar on day 14 fol-
lowing injury.
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grafts onto the debrided wounds. The meshed STSGs were 
refrigerated at 4°C after being wrapped in 0.5%-chlorhex-
idine-impregnated paraffin gauze and saline-moisturized 
gauze. Post-surgery, her wounds became infected with P. 
aeruginosa, confirmed by tissue culture (Figure 3). Suitable 
antibiotic therapy was started, based on sensitivity.

Sixteen days post-burn, taking into account the viability 
of the stored STSGs, we proceeded with wound debridement 
and immediate wound coverage using the stored STSGs. 
Clinically, her infected wounds were debrided thoroughly 
and the stored STSGs were applied (Figure 4). Ultimately, 
the graft take was 100% despite the presence of P. aeruginosa 
in tissue culture samples taken from the wounds prior to 
STSG application. Subsequent examinations did not show 
any sign of graft loss (Figure 5). 

4. DISCUSSION

The multimodality approach in treatment of infected burn 
wounds should include appropriate wound cleansing and 
dressing; tangential excision and wound debridement; anti-
biotic therapy; and wound closure.1–3 According to Braza et 
al., an infected wound bed is an absolute contraindication to 
application of STSGs as it leads to subsequent graft failure.4 
Turissini et al. reported that the likelihood of STSG fail-
ure in bacteria-positive, pre-debrided wounds is about 2.89 
times higher than in culture-negative wounds.6 They also 
highlighted that bacteria-positive, post-debrided wounds 
just prior to grafting did not notably impact STSG failure.6 
They concluded that the specific pathogen strain might be 
the greater causative effect in STSG failure, and that fur-
ther studies were indicated.6 Høgsberg et al. and Turissini 
et al. identified that P. aeruginosa, which produces biofilm, 
had been isolated in tissue culture despite adequate debride-
ment (down to clinically uninfected viable tissue) prior to 
grafting.6,7 Their studies demonstrated that, in wounds in-
fected with P. aeruginosa, survivability of STSGs was signifi-
cantly reduced.6,7 

In contrast, Lim et al. described that fresh skin grafts 
and preserved allografts have mild antibacterial properties.8 
The study demonstrated that fresh skin grafts have antibac-
terial effects against Staphylococcus aureus, and Escherichia 
coli.8 Although their study was unable to positively establish 
the antimicrobial activity of fresh skin grafts against P. aer-
uginosa, human epidermis is proven to contain antimicro-
bial peptides such as beta-defensin which is active against 
gram-negative bacteria.8 No significant correlation was es-
tablished between keratinocyte viability of skin grafts and 
its antimicrobial activities.8

The reduction of keratinocyte viability in STSGs might 
affect graft take.9,10 The diminishing keratinocyte viabil-
ity over time is multifactorial, with factors including stor-
age methods and temperature.9 Meshed STSGs wrapped 
in saline-moisturized gauze and refrigerated at 4°C is the 
most common method of storage.9,10 Other storage media 
described by Knapik et al. and Li et al. are Hartmann’s 
solution, Dulbecco’s Modified Eagle Medium (DMEM), 
Marshall’s solution, and McCoy’s 5A medium.9,10 Studies 
have yielded varied results of keratinocyte viability in saline 
stored STSGs.9,10 One study reported a 50% drop in viability 
after only 3 days of storage, while other studies have demon-
strated preservation of viability upward of 50% after 4 weeks 

Figure 4. Pseudomonas aeruginosa infected lower limb 
burn wounds with discoloration of eschar on day 16 fol-
lowing injury, prior to wound debridement and stored 
STSG application.

Figure 5. Lower limb burn wounds on day 13 post STSG 
application without any sign of graft loss.
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of storage.9,10 A few researchers reported only 10% cell vi-
ability after 10 days of storage and total graft loss after 5 
days of storage.9,10 Due to notable reduction in keratinocyte 
viability after 7 days of storage, Li et al. advocated the use of 
cell culture media such as DMEM over saline storage, and 
application of the stored STSG within 7 days of storage.10 
Chlorhexidine is proven to reduce bacterial colonization on 
skin grafts and does not decrease cell viability.11 In this re-
ported case, we applied the chlorhexidine and saline stored 
STSGs to debrided wounds after 4 days of storage. Wound 
closure was achieved without any graft loss. Our literature 
review did not yield any research on this method of storage.

5. CONCLUSIONS

1.	 Management of infected burn wounds should follow a mul-
timodality approach with the aim of early wound closure. 

2.	 Application of STSGs to infected burn wounds might not 
be an absolute contraindication if adequate wound debride-
ment and targeted antibiotic therapy are emphasized. 

3.	 Although cell viability in a stored STSG is not as good as 
in a fresh STSG, if stored appropriately and used within 
the specific time frame, optimal graft take should be 
achievable. 

4.	 The simple STSG storage method using chlorhexidine-
impregnated paraffin gauze and saline-moisturized 
gauze warrants further study.
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