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Matériels

•11sujets sains

•3 instructions:

1. Flexion sans frein

2. Flexion avec frein final

3. Mi-Flexion

•Analyse du mouvement le plus 

rapide de chaque instruction
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LL’’analyse en CCF des analyse en CCF des 

patterns EMG illustre patterns EMG illustre 

la relation temporelle la relation temporelle 

existant entre existant entre 

ll’’inhibition de linhibition de l’’activitactivitéé

tonique du ST et SM tonique du ST et SM 

avec lavec l’’activitactivitéé du TAdu TA
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LL’’inhibition prinhibition préécoce de coce de 

ll’’activitactivitéé tonique du ST tonique du ST 

et SM correspondet SM correspond--elle elle 

àà une inhibition de type une inhibition de type 

rrééciproque?ciproque?
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LL’’inhibition de inhibition de 

ll’’activitactivitéé tonique du ST tonique du ST 

et SM estet SM est--elle elle 

influencinfluencéée par les e par les 

mouvements prmouvements préécoces coces 

de la tête?de la tête?
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LL’’inhibition prinhibition préécoce de lcoce de l’’activitactivitéé tonique du ST et du SM tonique du ST et du SM 

est en relation avec la position initiale en station deboutest en relation avec la position initiale en station debout



4

Course “Motion Analysis and clinics: why to set up a Motion Analysis Lab ?”

TRAMA Project – January 14 – 17th 2008 

Course “Motion Analysis and clinics: why to set up a Motion Analysis Lab ?”

TRAMA Project – January 14 – 17th 2008 

Course “Motion Analysis and clinics: why to set up a Motion Analysis Lab ?”

TRAMA Project – January 14 – 17th 2008 



5

Course “Motion Analysis and clinics: why to set up a Motion Analysis Lab ?”

TRAMA Project – January 14 – 17th 2008 

Course “Motion Analysis and clinics: why to set up a Motion Analysis Lab ?”

TRAMA Project – January 14 – 17th 2008 

f

s

t

Y

Z

X

Elevation angles

sagittal plane

A B

C

toe off

heel strike

Cheron et al, « Development 

of kinematic coordination in 

toddler locomotion », 

submitted to EBR
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Grasso et al, EBR 1999, vol 126(2), p 139-148
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Neuroscience Letters 280 (2000) 11 75-178Effect of intrathecal

baclofen on gait control in human hereditary spastic paraparesis

Bernard Dan,Ethel Bouillot Ana Bengoetxea Guy Cheron

As a GABA3 agonist, baclofen reduces the release by primary afferent
terminals in laminae ll and III of excitatory neurotransmitters onto ventral 
horn motoneurons in the spinal cord.Although intrathecal baclofen ( ITB) 
is becoming a standard treatment of spinal origin spasticity, its effect on 
locomotor control is unclear. A recent approach has revealed a specific
covariation of elevation angles of the lower limb segments along an 
attractor planeduring locomotion in healthy humans. The plane 
orientation and the shape of the loop that defines it reflect the phase 
relationships between these angles and therefore intersegmental co-
ordination, on which postural stability with respect to gravity and dynamic
equilibrium for forward progression depend. In this study, we analysed 
this covariation in a patient with uncomplicated autosomal dominant 
hereditary spastic paraparesis (HSP) before and after an ITB bolus.

Course “Motion Analysis and clinics: why to set up a Motion Analysis Lab ?”

TRAMA Project – January 14 – 17th 2008 

before

2h after

6h after

Normal subject



7

Course “Motion Analysis and clinics: why to set up a Motion Analysis Lab ?”

TRAMA Project – January 14 – 17th 2008 

Course “Motion Analysis and clinics: why to set up a Motion Analysis Lab ?”

TRAMA Project – January 14 – 17th 2008 

Course “Motion Analysis and clinics: why to set up a Motion Analysis Lab ?”

TRAMA Project – January 14 – 17th 2008 



8

Course “Motion Analysis and clinics: why to set up a Motion Analysis Lab ?”

TRAMA Project – January 14 – 17th 2008 

Distinct multi-joint control strategies in spastic diplegia associated with
prematurity or Angelman syndrome  Clinical Neurophysiology 112 

(2001) 1618-1625. 

B. Dan, E. Bouillot, A. Bengoetxea, S.G. Boyd and G.Cheron

Spastic diplegia is commonly due to periventricular leucomalacia
associated with premature birth. It is also a feature of Angelman syndrome 

(AS), a neurogenetic disorder with developmental delay, absent speech 

and mirthful behaviour. We studied the kinematics and kinetics of the 

squatting movement and associated electromyographic (EMG) activities in 
20 children with spastic diplegia associated with periventricular 

leucomalacia (SDPL) or AS and 18 unimpaired children. 
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Fig. 1. Sagittal kinogram of the squatting 

movement. Kinograms represent the 

superimposition of the sagittal 
projections of the segments defined by 

the markers every 40 ms from the 

standing posture to the squatting 

posture in a normal child (A), a child with 

SDPL (B) and a child with AS (C). 
Trajectories of the shoulder (D), hip (E) 

and knee (F) during one movement trial 

performed by 10 children from each 

group are represented superimposed 
(blue, normal group; red, periventricular 

leucomalacia, SDPL; green, Angelman 

syndrome, AS). 
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Fig. 2. Relationship between trunk forward 
excursion and peak angular velocity of the 

knee. (A) In the normal children. (B) In the 

children with SDPL. (C) In the children 

with AS. Horizontal arrows index the range 
of movement velocities for each group. 

Vertical arrows index the projection of the 

regression line of trunk deviation at zero-

velocity. 



9

Course “Motion Analysis and clinics: why to set up a Motion Analysis Lab ?”

TRAMA Project – January 14 – 17th 2008 

Fig. 3. Knee angular velocity and muscle 

activities during the squatting movement. (A) 

In a normal child. (B) In a child with SDPL. 
(C) In a child with AS. EMG signals are 

rectified. RA, rectus anterior muscle; VL, 

vastus lateralis muscle; BF, biceps femoris 

muscle; SM, semi-membranous muscle; TA, 

tibialis anterior muscle; LG, lateral 
gastrocnemius muscle; SOL, soleus muscle. 

The dotted line indexes the onset of 

movement. The open-headed arrow marks 

the anticipatory deactivation of the SM in the 
normal child. The black-headed arrow 

shows the anticipatory burst of SOL activity 

in the child with periventricular leucomalacia. 
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Conclusions:

We conclude that the motor patterns observed in SDPL and AS are 
different. They reflect individual adaptation to the impairment of the
central nervous system characteristic of each condition. Taken
phenomenologically, these patterns can contribute to the clinical
approach to spastic diplegia. They may also have implications on
the management of the motor disorder of affected patients, as 
understanding of relatively simple but important motor skills such as 
squatting will likely have an increasing clinical relevance in the 
context of the development of new therapies to improve motor skills, 
including pharmacological and surgical procedures directed at
neurological disorders with muscle tone impairment. This study
stresses the importance of multi-joint movements involving
intersegmental interactions for postural control. In particular, the 
present paradigm could be practically applied at a gait and posture 
laboratory before and following specific treatments.


