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Equine Form and Function 
 

The Biomechanics of Movement, 
With Emphasis on the Spine and Pelvis 

© 2004, Dr. Dennis Eschbach 

Dƻŀƭǎ ƻŦ ¢ƻŘŀȅΩǎ tǊŜǎŜƴǘŀǘƛƻƴ 

ÅGain a new prospective on equine gait and 
ƳƻǾŜƳŜƴǘΣ ōȅΧ 

ÅReviewing equine anatomy, neurology, and 
ǇƘȅǎƛƻƭƻƎȅΣ ōǳǘΧ 

ÅWith a different outlook!! 

ÅThen, we can discuss the implications of this 
new prospective on everyday clinical 
situations, conditions and lameness.  
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BIOMECHANICS 

ÅThe application of mechanical laws to 
biological movement.  (Engineering and 
physics) 

ÅStudying the symbiosis of structure and 
function. 

ÅUnderstanding this relationship is essential 
in the examination, treatment and 
management of gait and movement 
abnormalities in the horse, especially when 
concerning the back and pelvis. 

The Basic Building Blocks 

ÅFORM DICTATES FUNCTION!! 

ÅFUNCTION DRIVES CHANGE IN 
FORM!! 

ÅANATOMY NEVER LIES!! 

ÅTHE ANATOMY OF BIOMECHANICS IS  
BUILT WITH MOTION UNITS!! 
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Terms Associated with the 
Normal ROM of Motion Units 

ÅNormal Barriers 

ïAnatomical 

ïElastic 

ÅEnd Play, or End 
Feel 

ÅJoint Play 

ÅCoupled Motion 

Basics of  Fundamental 

Applied Neurology 

Equine and Canine 

Presented by 

Dr. Dennis 
Eschbach 
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Eric Kandel 

Â Molecular biology has revolutionized the science of  

neurology. 

Â We are learning new aspects of  our nervous system 

daily. 

Â Modern neural science represents a 

    merger of  molecular biology, 

    neurophysiology, anatomy, 

    embryology, cell biology and 

    psychology 

Evolution of  Joint Injury 

Â Many injuries occur when the animal is completing 

normal tasks that he has performed many times before. 

Â The blame, or fault, is generally sought after an injury. 

Â Traditional care targets the treatment of  the symptoms 

of  an injury. 

Â Therapies used primarily reduce pain and inflammation. 

Â When the symptoms are gone, the animal is ready for 

work 

               WRONG APPROACH!!! 
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Support of  a Joint 

Â Joint Injuries Are Due To A Failure Of  The Soft Tissues 
Supporting The Structures Of  That Joint. 
 

Â80% of  the Stability of  a Joint is Accomplished 
by the Muscles and Tendons that Surround the 
Joint. 
 

Â When muscles fail to respond appropriately, there is damage to the 
muscles, ligaments and other supporting tissues around the 
aberrant joint. 
 

Â Only by adding expert knowledge in Biomechanics can one 
become sufficiently trained to diagnose abnormal joint mechanics 
in the sub clinical stages and begin to correct them before they 
cause further damage.  

Muscle Health and Strength 

Â Nutrition 

Â Oxygen 

Â Frequency  of  Firing (FOF) (Work) 

Â FOF is determined by the FOF of  its PRESYNAPTIC 
POOL 

Â Most uninformed people would believe that exercise 
would ensure a higher frequency of  firing of  the motor 
neurons that maintain muscle tone and stability.  

         

          WRONG APPROACH!!! 
 



10/19/2014 

6 

Neuronal Health and Strength 

ÂGlucose (Nutrition) 

ÂOxygen 

ÂFrequency  of  Firing (FOF) (Work) 

ÂFOF is determined by the FOF of  its 

PRESYNAPTIC POOL. 

Â Increased FOF creates a demand for all 

components of  the neuron. 
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Plasticity 

ÂGreatly increases the efficiency of  a 

neural pathway. 

Â Increased FOF at a synapse creates 

pre and post synaptic, axonal and 

dendritic, feedback loops. 

ÂPlasticity can increase and/or 

decrease rapidly. 

Receptor and End Organs 

ÂSensory Receptors receive and transmit sensory, 
AFFERENT, information from the external and 
internal environments. 

         MECHANORECEPTORS 

         NOCICEPTORS 

ÂEnd Organs receive EFFERENT signals from 
the Central Nervous System, and stimulate some 
sort of  action in the periphery. 

         MOTOR END PLATES  
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Â AFFERENT, sensory 

information DIVERGES. 

 

Â EFFERENT, motor 

information 

CONVERGES. 

Proprioception 

ÂThe sense of  where ones own body and its parts 

are in space. 
 

ÂMaintains POSTURE and controls MOVEMENT. 
 

ÂControlled through MECHANORECEPTION. 

        MUSCLE SPINDLE CELLS (MSC) 

        GOLGI TENDON ORGANS (GTO) 

        JOINT CAPSULE MECHANORECEPTORS   
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NOCICEPTION  

Â PAIN!!!!! 

Â Senses Tissue Damage. 

Â Nociceptors are activated by noxious stimuli. 

       THERMAL 

       MECHANICAL 

       CHEMICAL 

Â Warn the body of  impending Doom. 

Â Nociception is a perception, perceived as a warning 
signal. (Pain, Itching, Tickle, etc.) 


