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SOCIETY SPOTLIGHT

Clinical O&P is usually not burdened with this potentially 
adverse psychology because most O&P patients would like 
just to feel whole and normal again. (There are exceptions to 
this rule as pointed out by Mark Geil, PhD, in his scientific 
presentation titled “Idiopathic Toe Walkers.”)

The question then arises: How do we physically measure 
how well the O&P device facilitates the essential role of  
biomechanics in physical restoration and rehabilitation?  
To answer this question, we need to understand the associ-
ative and acquisitive interaction between body imagery  
skills and sensory perception skills. A six-minute YouTube 
video illustrates how perceptual awareness of our environ-
ment is acquired. (Author’s note: To view the video, visit 
http://youtu.be/e5B5iLIHth4.)

To summarize the video, the subject learns to perceive the 
physical nature of the objects held in her hand by physical 
control and manipulation of those objects with her fingers. 
As she manipulates the objects, she experiences sensations 
that imply certain features and characteristics of the objects. 
These sensations are referred to as “implicit sensory experi-
ences,” as described by O’Regan et al. in their 2005 paper, 
“Skill, Corporality and Alerting Capacity in an Account of 
Sensory Consciousness.” These implicit sensations remain  
at the perceptual level of consciousness until the subject 
learns to predict or anticipate the interactive relationship  
between the object’s image and what the object feels like. 
When we associate an image with a sensation, we can think 
about this as reverse correlation. This interaction has been 
most recently defined as “Bayesian exploratory skills” by 
researchers at the University of Southern California, who I 
spoke with recently. The instant the subject can predict or 
anticipate how the object’s image will be affected by tactile 
input and how sensory input will be affected by manipulation 
of the object is the exact moment that the subject acquires a 
conceptualized or “explicit” sensory awareness of the object, 
what neural scientists commonly refer to as “conscious  
perception.” In other words, the sensation is experienced  
as a fully formulated, developed, conceptual, and accurate 
kinesthetic event. However, in physical restoration and  
rehabilitation, it is preferable to correlate sensory input  
with a preconceived notion of wholeness and normality. 

At this point you might ask yourself, “What does this have 
to do with technical and clinical O&P?” It is the correlation 
of sensory input from the O&P device with imagery that lets 
the user conceive of him or herself as a whole and normal 
person. Without conscious perception or acquired conceptu-
alization skills, the subject cannot optimize voluntary inter-
action with his or her environment when using the orthosis 
or prosthesis.

In essence, what the subject learns is neural correlation  
of sensory emanation biomechanically engineered into the 
supportive or replacement rehabilitation device with normal 
body imagery skills or sensations. The primary determinant 
of neurocorrelation is anticipation of neuromechanical and 
biomechanical activity. Marcus Raichle, MD, a professor  
of radiology, neurology, neurobiology, and biomedical  
engineering at Washington University School of Medicine,  


