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Introduction: 

 

Assessing outcomes for extra-corporal orthotics, prosthetics and robotics clinical and technological intervention is 
fairly straight forward: just ask.  Of course, the resulting subjective interpretation or ratings might not fully capture or 
accurately reflect the underlining biological issues involved in physical restoration and rehabilitation of individuals with 
desensitized or missing limbs.  This poster presentation suggests a reproducible, consistent and (most importantly) 
predictable method for testing or proving that any one technological invention modality is preferable to any other.  It 
also suggests that this clinical training and testing protocol be used to more objectively measure treatment outcomes.  
To these ends, we need to find answers to the following three questions: 

 

   .    What makes a mechanical device biological? 

   .    What is the essential role of applied or clinical biomechanical engineering in rehabilitation science?  

    .    How can we physically measure clinical efficacy of a biomechanical device?  

 

The answers to these questions lies in the understanding of how biomechanics and neural mechanisms interact to 
facilitate correlation of normal body imagery skills with normal sensory perception skills and the acquisition of sensori-
motor skills associated with control and manipulation of the supportive or replacement O&P or robotics device. 

 
 

Method 

 

In 2006, an experimental neurocorrelagraphic device 
was developed to measure contingent sensori-motor 
function.  The device consists of accelerometers, load 
cells, foot switches and a manually activated timing 
switch.  Information from this device is fed into a PC 
for display and analysis 

 The neurocorrelagraphic display indicates kinetic and 
kinematic activity on the vertical axis; the sound leg in 
red and the orthotics insensate leg or prosthetics leg 
in blue.  Time in seconds is displayed on the 
horizontal axis.  Manual activation of the hand switch 
is indicated by timing markers appearing on the graph 
relative to both vertical and horizontal axes.  For 
cyclic or repetitive training and/or extreme measuring 
accuracy (to within 5 ms.), both axes can be 
compressed or expanded.  Haptic (tactile) sensory 
input generated primarily from the body-machine 
interface is initially augmented with acoustical as well 
as inclusive optical (graphic) input.  Acoustical input 
consists of three separate and distinct tones;  a low 
frequency that indicates the approach to threshold 
calibration, a pleasant frequency that indicates exact 
threshold calibration and an unpleasant frequency 
when the set point  calibration is reached or exceed. 

Discusion 

 

 If we choose to take an “active and voluntary” or 
enactive and volitional approach to physical 
rehabilitation, we need to define the essential 
biological issues involved.  Simply stated, an 
individual who is successfully rehabilitated think or 
conceive of themselves as whole and normal, they 
perceive or experience physical sensations of 
wholeness and normality and they acquire sensori-
motor skills that allow them to purposefully, 
meaningfully and voluntarily interact with their 
environment.   

Conclusion 

 The neurocorrelating effect of this mental 
visualization or conceptualization provides physically 
measureable evidence of enhanced sensori-motor 
skills, normal body imagery skills and normal sensory 
perception skills associated with the practical 
application and optimal utilization of an O&P or 
robotics device.   It is the inclusive role and arguably 
the ethical obligation and responsibility of the clinical 
orthotist/prosthetist to biomechanically create, 
implement and clinically evaluate such an accurately 
perceptible active and voluntary device. 

  

 


