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Objectives

Finding your 
physiotherapist

Maximizing 
neuroplasticity

Evidence summary



About your speaker
• Disclosures and Conflict of interest: None

• Bachelor of Medical Rehabilitation in Physiotherapy,  
University of Manitoba in 2008. 

• Pediatrics, long term care, palliative care and acute in-
patient rehab in rural setting.  Foothills Medical Centre and 
South Health Campus outpatient neurology for 13 years.

• Action Potential Physiotherapy and Alberta Neurologic 
Centre

• Advanced training in Parkinson’s Disease and partnership 
with Parkinson Alberta, Vestibular Competency 
Certification, multiple sclerosis certified specialist. 

• Founding member of the Functional Neurological Disorders 
(FND) Society with published research on the program 
created at the South Health Campus. 

• Completed courses related to neuroplasticity, 
sensorimotor rehabilitation, falls prevention, concussion 
management, acupuncture certified, and the McKenzie 
Method®, a spinal assessment and treatment model.



Are you a “neuro”-physio?

• Physiotherapist or Physical Therapist or PT- Bachelor, Masters or Doctorate
• Generally qualified to treat disease, injury or deformity by physical methods such as 

manual treatment, modalities (heat, electrotherapy, etc) and exercise.

• Post graduate studies in various areas: cardiorespiratory, musculoskeletal, oncology, 
paediatrics, pain, seniors health, sports medicine, pelvic floor, womens health, 
hands, wounds care, vestibular, neurology

• Specialist Physiotherapist-
• Canadian Physiotherapy Association  or American Board of Physical Therapy 

Specialties.  Minimum 5 years clinical experience.  Peer reviewed exam or 
demonstration of knowledge. 







Finding your physiotherapist

Call the Alberta-wide Rehab Advice Line 

Toll Free: 1-833-379-0563

• The service can:

• assess your rehabilitation needs over the phone

• speak to parents, guardians or caregivers about a child’s development or well-being

• give advice on activities and exercises that help with physical, functional, or developmental 
concerns

• provide strategies to manage the day-to-day activities affected by these concerns.

• link you to rehabilitation services



Read the Bio for clues. 
Do they have experience 
working with people with 
neurological conditions?

Are they familiar with 
dystonia?

What experience do they 
have or what courses have 
they taken to support their 
practice?

Are they willing to learn 
and work with you? Online program



Funding

AHS FUNDED PROGRAMS PRIVATE PHYSIOTHERAPY IS OUT OF 
POCKET BUT CAN BE COVERED BY HEALTH 

INSURANCE AISH OR VETERAN AFFAIRS

HTTPS://BOTOX.ABBVIECARE.CA
OR XEOMIN AXCESS ADVANTAGE PROGRAM

https://botox.abbviecare.ca/




Neuroplasticity

Neuroplasticity: the brain’s ability to reorganize itself by structure 
or function in response to experience, disease or injury.  

Unfortunately, plasticity can be maladaptive where new brain 
connections can be problematic, like in dystonia.



• Dysfunctional basal ganglia
• Abnormal brain activity and 

patterns lead to involuntary 
muscle contractions.

• Overactive brain 
plasticity and impaired 
inhibition in motor areas 
make the brain "learn the 
wrong movements" and 
keep reinforcing them.





OPTIMAL Theory 
Optimizing 
Performance 
Through 
Intrinsic 
Motivation and 
Attention for 
Learning

Focuses on what the learner wants to do and how 
skilful movement can achieve that goal

Self-efficacy- confidence to achieve a task

Enhanced 
expectancies- belief or 
hope.  

Can be enhanced by positive 
feedback, rewards and setting 
small goals\

Autonomy- choice or control

Attention- internal (focus on limb or movement) 
vs external (focus on target)



Visualization



Motor learning
• Motor learning: a set of processes 

based on principles of neuroplasticity 
associated with practice or experience 
that lead to relatively permanent motor 
changes. 

• Intensive rehabilitation 
intervention with high task 
repetitions

• Progressive increase in difficulty
• Salient intervention
• Feedback 



High repetitions

• Up to 30-60 minutes of 
practice per day for several 
months. 

• Break the sessions up into 10–
15-minute increments.

• 10-20 repetitions of controlled 
movement repeated up to 5 
times

• Maintaining posture for 1-2 
minutes. 



Progression • Start with high quality technique 
• Limit distraction
• Supported posture
• Slow and small movement

Increase repetitions
Increase speed
Practice smooth and fluid motion
Change the practice setting 
Distraction
Dual task
Vary the condition

70-80% success rate



Salience

Your brain is constantly processing 
sensory inputs but filters out the 
irrelevant information.
When a task is meaningful, your brain 
can allocate more attention to it, which 
supports neuroplasticity.
Salient tasks more easily transfer into 
daily life.  
A meaningful task boosts our 
motivation and reward systems which 
enhance changes.



Feedback 

• Feedback gives your brain information about 
how well it performed the desired task, allowing 
for adjustments for improvement over time. 

• Intrinsic: your own feelings/sensations
• Extrinsic: external observations such as 

feedback from a therapist, recording, mirror or 
touch.

• Early feedback is helpful to avoid practicing bad 
habits.  

• Reduction of feedback is a progression



Reward
• Money, praise, music or video 

gaming 
• Reward accelerates learning 

speed 
• Skill retention





Primary Author Year Participants 
(n)

Intervention Type Main Findings

Tassorelli 2006 40 Multimodal PT (passive myofascial 
elongation, deep massage, 
biofeedback, active stretching) + 
BoNT

Significant pain reduction and improved 
disability vs. BoNT alone

Hu 2019 30 Home exercise program after 1 
supervised PT session (6 weeks) + 
BoNT

~30% reduction in TWSTRS score (pain & 
severity) compared to BoNT alone

Counsell 2016 72 Specialized PT program vs. standard 
PT, both + BoNT

Both improved pain and disability; no 
significant difference between PT types

Van den 
Dool

2019 60 Specialized PT emphasizing motor 
training vs. standard PT, both + BoNT

Improvement in dystonic postures and 
disability in both groups; no clear difference 
between PT types

Puttaraksa 2016 32 Active exercise & relaxation therapy 
(PT alone — no BoNT in some 
participants)

Improvement in pain and QoL

Gürcay 2016 24 Kinesiotaping + BoNT vs. BoNT alone Short-term pain reduction with 
kinesiotaping

Fusco 2016 48 Multimodal PT (details unclear) + 
BoNT

Improvement in pain and disability

Karadaş 2017 35 Kinesiotaping + BoNT vs. BoNT alone Short-term pain reduction; no significant 
change in severity



TWSTRS 
Pain Scores 
– Tassorelli 
et al. (2006)



RCT’s for other types of dystonia

Study Participants Intervention Main Finding

Breen et al. 
(2008) 21

Re-training: pen-writing 
vs. putty exercises after 
immobilization

Both significantly improved 
writer’s cramp and arm 
function 
(pmc.ncbi.nlm.nih.gov)

Baur et al. 
(2020) 12 BoNT plus OT vs. BoNT 

alone

Combined therapy improved 
objective impairment more 
(~28% gain in WCIS)

https://pmc.ncbi.nlm.nih.gov/articles/PMC8547107/?utm_source=chatgpt.com


Rehabilitation summary

Best when combined with Botulinum Toxin- get to work shortly after injection.

Keep working- we don’t have an optimal duration for rehabilitation.

We don’t have many “specialist” physiotherapists and evidence shows you can 
still access quality care without one. Speak with your PT about your symptoms 
and work together.

Exercises to re-educate posture, strengthen weak muscle and lengthen tight 
ones.



Sample treatment based on neuroplasticity 
for cervical dystonia

Find your physiotherapist to help you design your program.Find

Salience: Select your specific movement goal.
• “I want to be able to turn my head to reach for my drawer while I’m in the kitchen”

Select

Prepare your brain:  practice a positive outlook, achieve exercise, 
diet, sleep and hydration goals.  Prepare



Sample treatment based on 
neuroplasticity for cervical 
dystonia cont…..
• Perform 1-2 minutes of relaxed breathing to 

release tension in postural muscles and 
reduce stress. Use this time to visualize 
success with the goal and  boost your 
confidence/self-efficacy.

• Progression: Start in a position where it is 
easiest to move, move slowly and focus on 
quality.  Gradually add changes to speed, 
position, reduced feedback and speed.



Sample treatment based 
on neuroplasticity for 
cervical dystonia cont…..
• High Repetition: Perform 15 minutes of 

exercise, 2-4 times per day. 
• Perform the movement 10-20 times.  

Repeating for 5 sets.

• Feedback: this can be visual such as lining 
up with a target on a mirror, using a head 
mounted laser pointer and a wall target, 
using kinesiotape, or resistance bands.

• Gradually reduce the amount of 
external feedback

• Have fun with the program and use rewards 
to reinforce your learning.



Thank 
you for 
your time

Jacquie@actionpotentialphysiotherapy
@outlook.com
www.actionpotentialphysiotherapy.com
https://www.ancentre.ca

mailto:Jacquie@actionpotentialphysiotherapy@outlook.com
mailto:Jacquie@actionpotentialphysiotherapy@outlook.com
mailto:Jacquie@actionpotentialphysiotherapy@outlook.com
http://www.actionpotentialphysiotherapy.com/
http://www.actionpotentialphysiotherapy.com/
https://www.ancentre.ca/
https://www.ancentre.ca/
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