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Therapy Measurements



Electro-Hydraulic Sock-Wave 
Generation

O. Wess. Physikalische Grundlagen der extrakorporalen Stoßwellentherapie. Journal für 
Mineralstoffwechsel 11(4):7–18, 2004



Source Variability

Beyond Point-
Source



Continuous-Spark Discharge

Vertical source-separation

Horizontal source-separation



Reflector Geometry



Single Source

Image-Location & Acoustical 
Focus Stability

Double SourceTriple SourceContinuous Source



Location of highest intensity 

Time-Difference of Arrival



A Pathway to In-Silico Therapy

Sound Field

Therapy Field

CT-Scans

Experimental Applicator Data



Place hydrophone in spinal cord In-situ energy measurement

Nerve Regeneration & Spinal 
Cord Trauma

Therapeutic-application evaluation

Holfeld et.al.
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Acoustic Windows & 
Anatomical Entry

 Focusing Reflector (elliptical)

 Continuous Source (spark)

 Entry Angle
• Between Spinous Processes
• Through Spinous Processes
• Lateral to Spinous Processes
• Laminectomy

 Spark Variability
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Straight Spark Between Spinous Processes
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Phantom Reference-
Measurements



Side view:

In-Silico Approach: Viability for 
Laminectomy 

Top view:



CHPC – Center for High 
Performance Computing

Computational Expense
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• Non-Deterministic Outcomes
• Probabilistic Modeling
• Random walk and treatment 

patterns comparison

Computational modeling of 
treatment sessions 



El
ec

tr
o-

Hy
dr

au
lic

El
ec

tr
o-

M
ag

ne
tic

300 Shots
4cm penetration depth

Computational modeling of 
treatment sessions 



Summary
 Spark-variations modulate sound field

 In-Silico treatment estimations correlate with reference  
measurements

 Simulations are currently the only way to explore 
treatment options and devise therapy plans
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