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https://www.ictandhealth.com/news/a-virtual-walk-
in-nature-helps-with-acute-pain-management/ 

Virtual and augmented reality are rarely used with 
chronic pain, but have potential for remote use, 
going beyond distraction, with a focus on improving 
function and reducing distress. Early studies are 
promising but small.

Eccleston et al, Pain 2020

• Pleasant environments, activities, meditation, etc
• Psychological interventions (pain-depression-anxiety)

• Pain (neuroscience) education
• Embodiment
• Underlying pathophysiological mechanisms

(e.g., altered cortical representation)
• …
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Representation: Somatosensory cortex & homunculus

post-central gyrus

Reorganisation of the somatosensory cortex

A few weeks after arm amputation, sensory stimuli applied to the ipsilateral face are
experienced as arising from the missing (phantom) arm. This referral of sensations is probably
caused by reorganisation of somatosensory maps in the brain. Sensory input from the face,
which normally projects only to the face area, now ‘invades’ the vacated territory
corresponding to the denervated hand territory. As a result, stimuli applied to the face now
activate the hand region of the brain and are therefore interpreted by higher brain centers as
arising from the missing phantom hand.

Flor et al (1995); Ramachandran & Hirstein (1998)
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Digit 1
Digit 5

Reduction in the cortical extension of the hand from 
1.8 cm (unaffected side) to 0.9 cm (CRPS side)

Lower lip
Centre of hand

Maihofner et al 2003 Neurology 61: 1707-1715

- Amputation

- Complex regional pain syndrome

Napadow V et al. Neuroimage. 2006;31:520–530

- Amputation

- Complex regional pain syndrome

- Carpal tunnel syndrome

- …
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Excessive or aberrant reorganisation of cerebral cortex 
may have pathological consequences, such as phantom 
sensations or neuropathic pain.

- Amputation

- Complex regional pain syndrome

- Carpal tunnel syndrome

- …

- Spinal cord injury

 

Left – Right discrimination
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Mirror therapy – VR ‘avant la letter’

Moseley (2007) Pain
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Roosink et al (2016) Restorative Neurology and NeuroscienceMoseley (2007) Pain

http://www.gradedmotorimagery.com/
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Conclusion: Although the number of studies and individual 
sample sizes are small, these initial findings are promising. 
Given the limited options available for the effective treatment 
of neuropathic SCI pain and early evidence of efficacy, they 
provide valuable incentive for further research.

Karleigh Kwapil
Carey Bayliss

Daniel Harvie
Soo Or

Dinesh Palipana

Melanie Plinsinga (RO)
Kimberly Talaber (PhD student) 

Design and feasibility testing of a Graded Motor 
Imagery application to manage neuropathic 
pain in people with spinal cord injury

Michel Coppieters

Scott Roberts (VR development) 
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Left – Right discrimination test & training

Motor imagery

Virtual reality


