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ÅImpact of Neurological Impairment 

ïAbnormal Muscle Tone 

ÅMyoSense  

ïDevelopment 

ïBench Testing 

ïClinical Evaluation 

 

 

Outline 
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ÅHigh incidence of 
neurological 
disorders 

ïAbnormal  muscle 
tone  

ïReduced 
independence 

 

Individuals With Neurological Impairment 

Stroke 
795,000 

Center for Disease Control; Jan 2006 Traumatic Brain Injury in the United States: 
Emergency Department Visits, Hospitalizations, and Deaths, 2002-2006   
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ÅResistance force to passive movement 

ÅAbnormal muscle tone presents in many 
different forms. 

ïRigidity 

ïDystonia 

ïSpasticity 

ïHypertonia 

 

Abnormal Muscle Tone 
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Rigidity 

ÅtŀǊƪƛƴǎƻƴΩǎ 5ƛǎŜŀǎŜ  

ïStiffness or heaviness 

ÅLead pipe 

ÅCog wheel 

 

Rigidity 

UCD Medicine 
https://www.youtube.com/watch?v=sJqKvajUC3k 

Lead Pipe 
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ÅCerebral Palsy 

ïRigid/Posturing 

ïUnintentional movement 

 

Dystonia 

http://www.localmatters.co.nz/ 

http://www.ndta.org/clinicians-corner.php?id=4 
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   Rigid  
Dystonia 



Spasticity 

ÅStroke and Traumatic Brain Injury 

ïSpeed based 

ïCatch 

 

Spasticity 

www.strokeassociation.org  
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Hypertonia 

ÅStroke and Traumatic Brain Injury 

ïRange of motion  

Hypertonia 
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Treatments 

ÅVarious types of treatment 

ïBotox 

ïBaclofen 

ïPhenol injections 

ïSurgical intervention 

ïDeep brain stimulation 

 

Treatments 

http://jarrettwilsontbi.wordpress.com/ 
2013/08/05/tbi-is-truly-stunning-botox-images/  
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Tone Management 

ÅAbnormal tone types respond differently 

 

ÅDifficult to distinguish different types of tone 

ïCerebral palsy 

 

ÅResearch limited by current clinical outcome 
measures 

Issues with Abnormal Tone Management 
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DBS Baclofen Dystonia 

Dystonia Spasticity 

Spasticity 

? ? 



Clinical Scales 

ÅSpecific aspects of abnormal tone 
ÅModified Ashworth, Tardieu (spasticity) 

ÅFahn Marsden Burke (dystonia) 

 

 

 

 

ÅLow resolution 

ÅSubjective interpretation 

 

Clinical Scales 

FMB Arm Evaluation  
0  No dystonia present   
1  Slight dystonia. Clinically insignificant   
2  Mild. Obvious dystonia but not disabling  
3            Moderate. Able to grasp, with some manual function 
4  Severe. No useful grasp   
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MyoSense Development MyoSense Development 

ÅQuantitative assessment of abnormal tone 

ÅIntegrate with conventional practice 

ïClinician worn 

ÅReduce patient burden 

ïTypical Assessment 

ÅSpeed 

ÅPosition 

ÅForce 
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Myosense 

ÅPrototype Hardware  

ïFlexiforce FSR sensors and XBee 

ïGLNT Movement Sensor (bluetooth) 

MyoSense 
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ÅInformation 
about 
orientation and 
speed 

 

ÅCorrelate with 
force data 

MyoSense Data 
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MyoSense Bench Testing 
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Simulated Abnormal Elbow Tone 

Threshold set at 45 deg/s 
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Distinguishing Profiles 

ÅHypertonia Evaluation 
ïMove the simulated 

elbow at 5 deg/s 

 
ÅPosition bins and 

average force 
 
ÅCorrelation to 

theoretical  = 0.93 
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Distinguishing Profiles 

ÅMod-Ashworth Evaluation 
ïMove the simulated elbow 

at 90 deg/s 

 
ÅSpeed bins and average 

force 
 

ÅCorrelation to theoretical  
= 0.80 

 
ÅHigh speed effects of 

device mechanics 
ïBelts and filtering 
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ÅIssue 
ïHigh speed mechanical effects 

ïAcceleration  

ïChange in direction 

ÅSolution 

ïTrack specific speeds  

ïExamine the change across speed 

Comparing Different Abnormal Tone Profiles 
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ÅTracking specific speeds 

ï5, 25, 45, 65, 85 deg/s 

 

ÅAt each 20s trial 

ïAverage speed and 
average force 

Comparing Different Abnormal Tone Profiles 
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ÅCorrelation of 0.99 

ÅDistinguish Profiles and Changes in magnitude 

Comparing Different Abnormal Tone Profiles 
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ÅSuccessful pilot evaluation of MyoSense  

 

ÅClinical evaluation with individuals with 
spasticity, dystonia, and cerebral palsy 

Bench Testing Conclusion 
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MyoSense Clinical Evaluation 
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Clinical Evaluation Protocol 

ÅSubjects 
ï10 Pure dystonia 
ï10 Pure spasticity 
ï10 Mixed dystonia and spasticity (Cerebral Palsy) 
ï30 Age matched controls 

 
ÅClinician manipulates limb 
ï5, 45, 90, 135, 180 
ïwrist, elbow, knee, ankle 
ïMod Ashworth and Fahn Marsden Burke 
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Individual with Dystonia 

Preliminary Results 

FMB = 1 FMB = 0 

Unimpaired Control 
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Clinical Evaluation Goals 

ÅGoal from Clinical Evaluation 

ïDifferentiate types of abnormal muscle tone 

ïExamine correlation to clinical measures 

 

ÅCommercialization 

ïEffects of spasticity and dystonia 

ïEffects of treatments 
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GLNT Movement Sensor 
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http:// glneurotech.com/motion-sensor 
 


