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Aims 

To understand burns 

To discuss the epidemiology of burns 

To understand the first aid and prevention strategies 

To explore treatment options



Burns in children- Causes



Scalds 



Burns basics- 
Degree of Burns



Burns basics- 
Degree of burns cntd.



Burns - basics



Jacksons Burn model

Zone	of	Coagulation Point	of	max	damage	
Coagulation	of	constituent	
proteins	

Irreversible	
tissue	loss

Zone	of	Stasis	/	
ischaemia

Decreased	tissue	perfusion	
Sensitive	to	prolonged	
hypotension,	infection,	
oedema

Salvageable,	
or	can	
progress	to	
necrosis	

Aim	to	increase	perfusion	to	
this	area,	prevent	irreversible	
damage.		
	àFluid	resus	/	VAC

Zone	of	Hyperaemia Increased	tissue	perfusion	
Vasodilatation

Usually	
recovers

Avoid	severe	sepsis	/	prolonged	
hypoperfusion	



Area of burns 





NAI

Patterned contact burns in clear shape of hot object (eg, fork, clothing iron, 
curling iron, cigarette lighter) 

Classic forced immersion burn pattern with sharp stocking-and-glove 
demarcation and sparing of flexed protected areas 

Splash/spill burn patterns not consistent with history or developmental level 

Cigarette burns 

Bilateral or mirror image burns 

Localized burns to genitals, buttocks, and perineum (especially at toilet-
training stage) 

Evidence for excessive delay in seeking treatment, and the presence of 
other forms of injury



Indications for referral



Epidemiology 

6400 children year in UK hospitals 

8200 pediatric burns in NSW ( 2005-2014) 

12545 {2805 children were admitted to hospital and 9740 
presented to an ED} with a burn in Victoria ( 2000-2005)



Cost of a spilled hot drink?

2-4% TBSA scalds 

48h stay in hospital 

1850 pounds each ($2900) 

Annual cost of $450000 per 
year for about 150 children



Cost of burns- ANZ 

In Australia, burns affect approximately 1% of the general 
population, of which 10% will require admission to hospital 
and 40% will involve children up to 14 years of age. 

The cost of inpatient acute burns care in Australia between 
2006 and 2007 was estimated to be $65 million!!!



Global Trends  



Predisposing factors?

Age- toddlers  

Sex- boys 

Geographical area (in Sydney- western suburbs) 

Socioeconomic status- low SE status



Predisposing factors- Age 



Predisposing factors- Age 



Predisposing factors-  
Location of injury 



Predisposing factors-
geography

Map depicting the Getis-Ord analysis of Pediatric burns 
in the Greater Sydney Area 



Predisposing factors
Graph of the age distribution 
of burns (by frequencies) for 
high and low risk areas 

Graph of the etiology of 
burns (by frequency) in high 
and low risk areas 



NSW law



Burns Management



Burns management 

Rescue 

Resuscitation 

Refer 

Resurface 

Rehabilitate 

Reconstruct 

Review 

ABC 

A and B- early intubation 
if facial or airway injury 

C- early hypovolemia- 
look for other cause.



Management of Burns

Conservative 
First aid 
Dressings  

Surgical  
Debridement 
Skin grafting 
Wound care 
Artificial skin cover 
Scar management 



First aid- Rescue
Stop the burning process If 
on fire: Stop-drop-roll 

If electrical: Turn off current 

If chemical: Remove the 
burning agent and irrigate 
with water

Cool the burn  

With running cold tap water 
for 20 minutes 

Useful for up to 3 hours after 
injury 

Do not cause hypothermia  

Do not use ice. 



Fluid resuscitation
Formula   Fluid in First 24 Hours  

 
Crystalloid in Second 24-
Hours 
 

Colloid in Second 24-
Hours 
 

Parkland RL at 4 mL/kg per percentage burn 20-60% estimated plasma 
volume

Titrated to urinary output of 
30 mL/h

Evans 2 NS at 1 mL/kg per percentage burn, 
2000 mL D5W*, and colloid at 1 mL/
kg per percentage burn

50% of first 24-hour volume 
plus 2000 mL D5W

50% of first 24-hour volume

Slater 2 RL at 2 L/24 h plus fresh frozen 
plasma at 75 mL/kg/24 h

  

Brooke 2 RL at 1.5 mL/kg per percentage 
burn, colloid at 0.5 mL/kg per 
percentage burn, and 2000 mL D5W

50% of first 24-hour volume 
plus 2000 mL D5W

50% of first 24-hour volume

Modified Brooke RL at 2 mL/kg per percentage burn   

MetroHealth 
(Cleveland)

RL solution with 50 mEq sodium 
bicarbonate per liter at 4 mL/kg per 
percentage burn

Half NS titrated to urine 
output

1 U fresh frozen plasma for 
each liter of half NS used 
plus D5W as needed for 
hypoglycemia

Monafo hypertonic 
Demling 16, 17 

250 mEq/L saline titrated to urine 
output at 30 mL/h, dextran 40 in NS 
at 2 mL/kg/h for 8 hours, RL titrated 
to urine output at 30 mL/h, and fresh 
frozen plasma 0.5 mL/h for 18 hours 
beginning 8 hours postburn

One-third NS titrated to urine 
output

 



Parkland’s formula
RESUSCITATION 

4 x body weight x %TBSA ml over 24 hours 
Half in 1st 8 hours post burn 
Half in 2nd 16 hours 
Hartmann’s  

PLUS 

MAINTENANCE 
N/2 + 2.5% Dex 



Fluid resuscitation



Resuscitation

Monitor urine output 

Keep reassessing 

Pulmonary monitoring 

Electroylte imbalances esp- hypokalemia, hypocalcemia and hypomagnesemia



Electrical burns

24 hr ECG monitoring 
Muscle damage  
Hemoglobinuria



Dressings

Clingwrap/ Gladwrap 

Bactigrass/ gelonet  

Sterile White paraffin 

Silver impregnated dressings 

Artificial skin 

Spray on skin



Superficial burns- acticoat 
dressing



Acticoat cntd. 



Conservative management 



Deeper burns

Infection 

grafting



Skin graft 





Skin grafts

Split and full thickness 

Meshed and non-meshed 



Graft fixation

Staples 

Sutures 

Glue 

Hypafix



Problems with grafts

Blister 

Hematoma 

Infection  

Folliculitis 



Hematoma in graft 



Folliculitis 



Hypergranulation 



Artificial skin cover- Biobrane

BIOBRANE is a biocomposite dressing 
made from an ultrathin, 
semipermeable silicone membrane 
mechanically bonded to a flexible 
knitted trifilament nylon fabric.  

• Promotes ingrowth 

• Pores to let fluid escape 

• Separates as wound heals 

• Cover dermal thickness and full 
thickness injuries



Biobrane 



Biobrane – applications 



Biobrane- For extensive areas 



Integra 



Tissue engineering 



Transcyte 



Apligraf 



ESS- Permaderm



Grafix 

Cryopreserved placental 
membrane 

Contains extracellular 
matrix rich in collagen, 
growth factors, stem cells 
and epithelial cells 



Cost of skin cover

Product Permanency Cost/ 100 cm2

Biobrane No $100

Allograft No/yes $160

Alloderm Yes $912

Integra Yes $1368

Epicel Yes $2440

Apligraf No $2310

Permeaderm Yes $3200

Cost of common Skin substitutes/ Replacements



Spray on Skin

Prof  Fiona Wood AM



Escharotomy 



Negative wound pressure 
therapy



Hypermetabolic state 

>40% TBSA burns will have a metabolic rate between 80-200% 
greater than normal 

Hyperdynamic circulation 
Elevated cardiac output 
Increased body temperature 
Increased oxygen and glucose consumption 
Increased CO2 production 
Glycogenolysis, proteolysis and lipolyis 

It may last upto 9 months postburn.  

It is a catabolic state,   
with an associated increase in catabolic hormones (cortisol, catecholamine and glucagon) 
and a decrease in anabolic hormones (growth hormone, insulin-like growth factor-1 (IGF-1)

In children, long term effects  
  
 fatigue 
 lack of concentration 
 emotional lability 
 osteoporosis 
 reduced bone formation 
 damage to epiphyseal plate 
 linear growth arrest



Hypermetabolic state cntd

Pharmacologic agents: 

Propranolol- non-selectively blocking β1 and β2 receptors to prevent the effects of an up to 10-fold increase in 
catecholamine's post-burns. Propranolol blocks catechlamine effects on heart, liver and muscle lowering the resting heart rate, basal 
metabolism and decreases peripheral lipolysis. 

Oxandrolone- is an analogue of testosterone, decreasing muscle catabolism by enhancing the efficiency of protein 
synthesis. It can reduce weight loss and has been shown to increase the rate of donor site wound healing 

Glucose control- Hyperglycaemia post-burns is a result of increased catecholamine, glucagon and glucocorticoid 
produced in the hypermetabolic state, leading to insulin resistance, Lower infection rates and improved survival in children with >30% 
TBSA burns whose glucose levels were kept between 90 and 120 mg/dL with an insulin infusion. 

Recombinant human growth hormone (rhGH) and IGF-1- daily injection of 
rhGH improved weight gain, height velocities, lean body mass, bone mineral content, CO, energy expenditure and scarring. IGF-1 
mediates the effects of GH. When administered with rhGH, IGF-1 appears as effective in improving protein synthesis as rhGH alone but 
is associated with significantly less hypoglycaemia



Nutrition

Hypercatabolic phase- 150-200% over the baseline 

>20% burns 

Curreri Formula: 60kcal/kg/day +35kcal/%TBSA



Long term 

Scarring 
Physical  

Psychological 

Scarring  
-excision 
-regrafting 
-Z plasty 
-Laser 
-Physiotherapy  
-Occupational therapy 



Mortality in burns

First hour- incineration, anoxia, CO poisoning 

First day- hypovolemic shock and airway occlusion 

First week- renal failure, inhalation injury 

Delayed – sepis, malnutrition and other complications



Awareness 



 

The strength of  resilience, to face such horror, and to keep going, knowing 
there is a bright future ahead when we’ve seen the future of  so many beautiful 
smiles snuffed away. 

The love in their heart, that will offer that hand of  friendship and forgiveness, 
and that energy to make sure that we all work, together, to make Australia a 
place we are proud of, a place we will share our privilege, we will make sure 
tomorrow is a better day. 

Professor Wood’s address at 10-year anniversary of  the Bali bombings, Canberra 2012.

 Enjoy your stay in Noosa!

"You can't live a perfect day without doing 
something for someone who will never be able 
to repay you.” John Wooden
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