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Restoration of functions in addition to spontaneous recovery —
restorative and reconstructive neurology

Fig.1. The place of restorative and reconstructive neurology after neurological
deficit.
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Fig.2. Relationship between reconstructive and restorative neurology.



Definition of Restorative Neurology

* Branch of neurological sciences which applies active
procedures to improve functions of the impaired
nervous system through selective structural and
functional modification of altered neurocontrol
according to underlying mechanismes.

* This is a new sub-specialty that sought out clinically
unrecognized, altered neural functions and developed
tools that made use of afferents and other biological
modalities to access those surviving neural circuits to
modify their output and improve clinical function.




Veterans of Contemporary Medicine

“Veterans of
contemporary
medicine” are
people in special
care units or
nursing homes
with incomplete
recovery and poor
quality of life.
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Figure 36-8 The strength of a spinal reflex can be modu-
lated by changes in transmission in the reflex pathway.

A. A reflex pathway can be modified at three sites: (1) alpha
motor neurons, (2) interneurons in polysynaptic pathways, and
(3) afferent axon terminals. Transmitter release from the pri-
mary afferent fibers is regulated by presynaptic inhibition (see
Chapter 14).

B. An increase in tonic excitatory input maintains depolarization
in the neuron (shaded) and enables an otherwise ineffective in-
put to initiate action potentials in the neurons (V4, = threshold
voltage; V,,, = membrane potential).



External Facilitation for Restoration of
Movement of Drop Wrist in Stroke Subject
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Fig. 5. Electromyographic record of the extensor digitorum communis in a
paticnt with drop wrist due to cerebral stroke. In A, patient was asked to
extend his wrist. EMG silence means that patient is incapable of volitional
control of this muscle. At B, train of electrical stimuli applied to radial nerve
above elbow. The absence of EMG activity proves that the applied stimulation
was pure afferent. At C, the patient was again asked to perform voluntary
extension of the wrist, while stimulation was continued. He succeeds; this
produces an EMG response in the muscle, At D, voluntary effort of the patient
1S continued but stimulation is discontinued, There is an immediate break of
EMG activity, with persistence of some small amplitude action potentials
insufficient fo produce a movement.
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Buller et al.
J. Physiol. 1960 (Lond.) 150, 417- 439




LOWER limb powered ankle orthosis

 Ankle foot orthosis

powered by artificial
muscles

— Pneumatically powered
ankle foot orthosis using
proportional
myoelectrical control
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LOWER limb, active powered ankle
orthosis & robotic devices for assisting
treadmill stepping
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The Way In
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THE WAY IN AND
THE WAY OUT

Francois Magendie, Charles Bell and

the Roots of the Spinal Nerves

WITH A FACSIMILE OF CHARLES BELL’S
ANNOTATED COPY OF HIS

Idea of a New Anatomy of the Brain

PAUL F. CRANFIELD, M.D., Ph.D.
The Rockefeller University, New York

Paris, France
February 22, 1847
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Significance

* For technical sciences — Biomedical engineering
— External control of movement by afferent input

* For medical sciences — Restorative neurology
— Assessment and augmentation of residual subclinical

* For biological sciences — Human neurosciences

— Neurocontrol within population of processors and
their modification of processing functions by afferent
input



The BRAIN Initiative The Blue Brain Project

New tools for brain research Simulation of Synaptic Activity



