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: Zehr EP : Neural Control of Rhythmic
Human Movement: The Common Core

Hypothesis

Spig;'Gm"d Rhythmic movement  Exerc Sport Sci Rev. 2005 Jan;33(1):54-60.
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(Kaoru Takakusaki : Neural substrates involved in the control of posture, 2017)
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PNs : propriospinal interneurons

Spinal Cord
[Short propriospinal neurons (SPN)]
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Flynn, Jamie R., et al. "The role of propriospinal interneurons in recovery from spinal
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Dietz, Volker, and Jan Michel. "Human bipeds use quadrupedal coordination during locomotion.”
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Foot Core System

Neural Subsystem

Musculotendonous Receptor — Local and Global

(KZFE - 5 - BED S DRREIBIRDAN)

Neural

Passive

Passive Subsystem Active Subsystem

Bones of the arches (Foot Half Dome) Intrinsic Foot Muscles (Local stabilizers)

Extrinsic Foot Muscles (Local stabilizers)
(B - EEIDI7SA A N) (55 - BEDRRARIRIEED)

McKeon, Patrick O., et al. “The foot core system: a new paradigm for understanding

intrinsic foot muscle function.” Br J Sports Med (2014): b#é@%ﬁa%%@c J;ﬁ@ .@/3\< N 14
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Shaking Dark Downhill Irregular Flat

L)}

Anticipation Automatic processes

stibular
omatosens

Cognitive processes Compensation

Kaoru takakusaki : postural control mechanisms by the central nervous system
IBITA Web Seminar, Sep.2022
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Real-time control of postural
sway enhances locomotor
performance.
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Moraud, Eduardo Martin, et al. "Closed-loop control of trunk posture improves locomotion through the
regulation of leg proprioceptive feedback after spinal cord injury." Scieatificreports/8:1(2018): 7-42) (& 25
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Moraud, Eduardo Martin, et al. "Closed-loop control of trunk posture improves locomotion through the
regulation of leg proprioceptive feedback after spinal cord injury." S¢iehtifieteports 8 1(2018). #9420 (& 26
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Moraud, Eduardo Martin, et al. "Closed-loop control of trunk posture improves locomotion through the
regulation of leg proprioceptive feedback after spinal cord injury.” Scientific reports 8.1 (2018): 1-12.
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Cau, Nicola, et al. "Center of pressure displacements during gait initiation in individuals with
obesity." Journal of neuroengineering and rehabilitatioh 1 AQROVAY- 118 —= = > S < D& 33
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Onuma, Ryo, et al. "Measurements of the centre of pressure of individual legs reveal new characteristics of reduced
anticipatory postural adjustments during gait initiation in patients with post-stroke hemiplegia." Journal of

Rehabilitation Medicine 53.7 (2021). gy~ 5S4 ))\E 15— 5> 5 <0(E 36
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The problem of the gait
initiation in post-stroke.

» Stroke patients might thus find it difficult to adjust their
centre of gravity towards the stance side during gait
initiation, which can hinder gait and balance.
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* The point is that the dela%/ed peak latency on the
aretic side at the start of gait in post-stroke
emiplegic patients is associated with motor

dysfunction and decreased gait balance ability.
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Onuma, Ryo, et al. "Measurements of the centre of pressure of individual legs reveal new characteristics of reduced
anticipatory postural adjustments during gait initiation in patients with post-stroke hemiplegia." Journal of
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Gait Initiation : TR
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Gait Initiation
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Kinetic Chains
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Joseph Schwartz : The Five Primary Kinetic Chains. Movement Mantra, 2017
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Hip abductor mechanism
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Joseph Schwartz : The Five Primary Kinetic Chains. Movement Mantra, 2017
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Control in counter-rotation, or the ability to
separate upper and lower trunk, is the highest
level of trunk control and therefore is not
often seen in the hemiparetic patient.
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During walking there is counter-rotation of the
spine with dynamic stability at T7-8.
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Key Messages !

“walking is the ability
to leave one leg behind.
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