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The Extended Hyperreflexia
The Pathophysiology of Extended Hyperreflexia

To watch a short video explaining in detail the pathological mechanism of the extended spinal hyperreflexia, click on this link: 
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Under normal conditions, where the brain is dominant over all sensory afferent input as well as all motor efferent output, each spinal reflex maintains its own specific and independent circuit, separate from others. Stimulating the receptive field of a specific spinal reflex triggers a motor response unique to that reflex. It is a single, non-repetitive response, specific to the reflex being studied, with controlled intensity and force, and on the same side where the stimulation occurred.
In contrast, in upper motor neuron (UMN) injuries, the brain becomes functionally absent, and things spiral out of the control of its regulatory influences. At this point, the interneurons become active to fill the functional void. They activate old, dormant neural pathways from early childhood, and/or work on forming new neural pathways that did not exist before.
On one hand, they connect sensory neurons and motor neurons within the same side of their residing spinal cord segment (e.g., segment X). On the other hand, they extend their connections further, incorporating an additional set of active interneurons and sensory neurons from the neighboring spinal segments (segment X+1 and/or segment X-1). The result is the addition of an increased number of sensory neurons along with their associated sensory receptors into the circuit of the exaggerated spinal reflex specific to spinal segment X (according to our previous example).
Consequently, the resulting circuit of the spinal hyperreflexia expands its sector of work. It recruits and employs an additional number of sensory receptors to serve its reflex. Consequently, stimulating just one of these receptors—whether the original or a newly recruited one—is sufficient to trigger the entire circuit of the exaggerated spinal reflex. This is precisely the meaning of the concept of the "extended reflex arc" of the hyperactive reflex (Extended Hyperreflexia); see the figure below.
For example, in healthy individuals, tapping the patellar tendon triggers the knee jerk reflex. However, in a state of hyperreflexia, tapping the muscle body itself or even irritating the skin overlying it may also trigger the reflexive muscle contraction.
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The Pathophysiology of Extended Hyperreflexia
To watch a short video explaining in detail the Pathophysiology of the Extended Hyperreflexia, click on this link:
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In upper motor neuron (UMN) lesion,
 the lower motor neuron may form connections with sensory neurons across more than one segmental level, specifically within its own segment and the adjacent ones.
Sensory stimuli originating from one or more of the newly allied sensory neuron receptive fields can now trigger the spinal hyperreflexia. 
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