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Disclosures 

• Nothing to disclose 
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Learning Objectives 

• Functional 
implications of burn 
injury 

• Rehabilitation 
interventions 

• Burn injury specific 
complications 

• Burn rehabilitation 
research 
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DEFINING BURN INJURY 
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Size – Total Body Surface Area (TBSA) 
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Cause 

• Thermal 
– Flame/flash 
– Scald 

• Children, impaired 
mobility 

– Contact 
• Altered level of 

consciousness, 
restrained 

• Chemical 
• Electrical 

– All thermal 
complications, multiple 
additional issues 
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Depth 
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Depth Superficial 

Partial Thickness 

Full Thickness 
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Rehabilitation 

LOSS REACTION 
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PREVENTING FUNCTIONAL IMPACT 
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Scar Contracture 

• Scar Formation 
– Inflammatory 

phase 
– Proliferative phase 
– Maturation phase 

• Contracture 
– Pathological effect 

of scar contraction 
opposing ROM 

• Normal skin 
mobilization 
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Cutaneous Functional Units 

MCP Flexion Shoulder Abduction 

Identification of Cutaneous Functional Units Related to Burn 
Scar Contracture Development, Richard et al., 2009 
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Location 
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Mean ROM losses by burn severity category.   

Impaired joint movement 

TBSA < 20% TBSA 20 to 40% TBSA > 40% 
p-value  

Contractures 
Absolute loss 

(degrees), 
mean 

Percent 
loss, mean Contractures 

Absolute loss 
(degrees), 

mean 

Percent 
loss, mean Contractures 

Absolute loss 
(degrees), 

mean 

Percent 
loss, mean 

Shoulder abduction 78 52 23% 110 52 28% 82 80 35% < 0.001 
Shoulder ER 18 34 19% 33 33 19% 31 48 27% 0.026 
Shoulder flexion 124 53 23% 181 58 25% 130 73 32% <0.001 
Ankle dorsiflexion 71 19 32% 69 19 34% 58 22 37% 0.14 
Ankle plantarflexion 67 27 45% 56 27 48% 29 23 39% 0.25 
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Positioning 
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Positioning/Splinting 
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Splinting 
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Splinting 
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Splinting 
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Early Mobilization 
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Early Mobilization 
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Scar Massage 

• Burn therapists from 
six countries achieved 
consensus defining 
skills used in clinical 
practice 

• Ten techniques: 
– Tissue mobilization 
– Tissue friction 

 

http://journals.lww.com/burncareresearch/Pages/videogallery.as
px?videoId=5&autoPlay=true 
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Prescription 

• Treatment: dose x 
timing/frequency x 
duration = effect – side 
effects 
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Functional Range of Motion 
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Hypertrophy 

• Surface erythema  
• Raised from wound 

surface  
• Lack of elasticity  
• Painful and itchy 
• “Red, raised, rigid” 
• Influences contracture 
• Deformity  
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Hypertrophy 

• Risk Factors: 
– Tension on the wound  
– Excess inflammation/ 

infection  
– Wound open for more 

than 3 weeks  
– Involvement of dermal 

elements  
• 33% depth? 0.5 mm? 

– Genetic predisposition  
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Pressure Garments 

• Pressure may reduce: 
– Clustering of collagen 
– Interstitial space 
– Local metabolism 

• Local hypoxia 
– Capillary occlusion 

pressure 
• Prescription 
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Silicone 
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PHYSIOLOGICAL SKIN CHANGES 
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Loss of protective layer 

• Cause: 
– Loss of sweat glands 
– Loss of oil glands 
– Skin dryness, 

chemical sensitivity 
– Pruritis* 

• Treatment: 
– Lotion 
– Medications 
– Protection? 
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33 Source: alaskafamilymedical.com 
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Long-term Outcomes 

Holavanahalli et al., 2010 
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Heat Tolerance 

  

Schlader et al., 2015 
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Peripheral Nerve Injury 

• Overall reported 
incidence 2-84% 

• Risk Factors 
– Thermal >20% TBSA 
– Degree of full thickness 
– >40 years-old 
– ICU >20 days 

• Mononeuritis multiplex 
– Upper extremity > lower 

extremity 
– Median, ulnar, peroneal, 

radial sensory 
particularly at-risk 
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Peripheral Nerve Injury 

 

Source: Kowalske, 2001. 
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Superficial Innervation 
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SPECIAL CONSIDERATIONS 
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Heterotopic Ossification 

• Progressive abnormal 
soft tissue bone 
formation  

• Progressive loss of 
ROM 
– Disability 
– Pain 
– Nerve entrapment 
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Heterotopic Ossification 

• In burns, occurs in 1-
3% of cases, 
associated with: 
– Larger (>20%TBSA) 

burns 
– Burned extremity 
– Delayed excision and 

grafting 
– Aggressive 

mobilization of stiff 
joints? 
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Psychological Impact 
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At-Risk Population 
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Return to Work 
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Conclusions 

• Common issues and interventions 
– Contracture 
– Hypertrophy 
– Altered skin physiology 

• Complications 
– Peripheral and distal nerve injury 
– Heterotopic ossification 
– Adjustment and post-trauma recovery 

• Research 
– Defining problems, severity, and measurements 
– Defining prescriptions a primary goal for the future 


	Burn Rehabilitation
	Disclosures
	Learning Objectives
	Defining burn injury
	Size – Total Body Surface Area (TBSA)
	Cause
	Depth
	Depth
	Rehabilitation
	Preventing Functional impact
	Scar Contracture
	Cutaneous Functional Units
	Location
	Slide Number 14
	Positioning
	Positioning/Splinting
	Splinting
	Splinting
	Splinting
	Slide Number 20
	Early Mobilization
	Early Mobilization
	Scar Massage
	Prescription
	Functional Range of Motion
	Hypertrophy
	Hypertrophy
	Pressure Garments
	Silicone
	Physiological SKIN Changes
	Loss of protective layer
	Slide Number 32
	Slide Number 33
	Long-term Outcomes
	Heat Tolerance
	Peripheral Nerve Injury
	Peripheral Nerve Injury
	Superficial Innervation
	Special considerations
	Heterotopic Ossification
	Heterotopic Ossification
	Psychological Impact
	At-Risk Population
	Return to Work
	Conclusions

