Development of gait in
children : Research and
therapy
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Normal or typical development

8 Importance of locomotion?
- Locomotion makes that development can

occurs
Perception
Cognitive
Communication

e
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& What is locomotion?
§ What's organization?
& What's function?
§ Why?

Moving
Skills

Posture
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§ Development = organization of function

§ Function = having the possibilities

§ Having possibilities = be able to adapt
Gravity ( stability — balance)
Communication (express - talk - ...)
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Function: which - how - why?

= to be able to adapt to the context:
- survive
- gravity
- sensation
- motivation
- communication

= variability — choice — dynamics are necessary
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Study normal development

Horizontal
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Observation

Horizontal
development

Observation

- variability
- fluidity
- complexity

: What will happen? How will this be

organized?

Difficult?

Observation

:needs ? Organization ?




EE=FE Progression of Motor
Development

Typical Muscle Tone Atypical Muscle Tone
ﬂ Postural Fixations

Movement for Postural Stability Compensatory Movement Patterns
(Co-contraction)

ﬂ Habitual Movﬂﬂent Patterns

Movement for Mobility Against Hu(
Postural Stability (Activation) Muscle Shorterwrg or Elongation

Contr@{ures

Practice for Refined
Coordination Defoﬂ;mes
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| kiendanl Twins : Normal versus
pathological
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Research postural control:
Influence of a stable trunk on
gait in children with cerebral

palsy

Development of
postural control

Is the base on which movements can be organized
Posture : function is holding against gravity
to keep balance during initiation of a movement

Functional approach:
1. Function to coordinate posture and movement
. Function to coordinate different segments of the body

2
3. Anticipation
4

. Adaptation

e
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Motor control

§ Characterized by:
Internal Constrains
§ Musculoskeletal development
§ Maturation of the CNS

Specification of the task
Environment

T
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Two functional principles
§ Stable reference frame from which the
equilibrium control is based

§ Gradual mastery of de degrees of freedom
of the various body joints

Choice of the stabilized anatomical segment of
reference depends on:
a. Dynamic constraints
b. Environment
c. Characteristics of each developmental period.
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Two modes of control

§ « en bloc » strategy
Minimizing the number of degrees of freedom

§ « articulated » strategy
Controlling independently a couple of
consecutive anatomical segments and requires
the mastery of the degrees of freedom of the
corresponding joint
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C. Assaiante : Development of postural
control in healthy children




Egocentric to exocentric
spatial orientation
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Periventricular
Leucomalacia

- Spastic diplegia
-GMFCS lorll
- Premature

- Walks Independently

Lt Does a good postural
control has influence on gait?

§ What means trunk control?
= stability (to the vertical) by pitch and roll
§ What means quality of walking?

= parameters like step length, walking velocity,
step width, ...

= planar covariation (inter segmental
coordination)

e




Postural
control

. Parameters
Stability to the -
vertical lanar covariation
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Influence of ankle foot orthosis on gait by
children with a typical development.

Degelaen Marc, De Borre Ludo, Cheron Guy,
Leurs Francoise, Pelc Karine, Dan Bernard
Kerckhofs Erik, De Meirleir Linda

e

Children with typical
: development
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Purpose of the study

v/ Influence of AFO on gait by children with typical
development aged between 4 and 10 years.

v/ Analyzed parameters:
Parameters spatiotemporal
Elevation Angles
Planar co variation:

e
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Materiel et methods

Population :

VInclusion : healthy, no motor retardation,
began to walk between 10 and 18 months,

vexclusion: premature, gait problems,
differences in leg length, having orthopedic
problems.

\/20 children: : 9 children (1 girl, 8 boys) of 4-5
years and 11 children (4 girls, 7 boys) of 9-10
years.

e
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[ Materiel et methods :
Posterior Leaf-Springs
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[ Children with typical

development

Bare foot with AFO

1] B My

Parameters spatiotemporal

§ Step length

§ Step width

§ Walking velocity.
§ Cadence
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@ levation angles and planar
co variation

Elevation Borgheseet al. (1996)

Cheron et al.( 2001)

Planar Covariation

Jamte (49

Results

Ll Elevation Angles

Bare Foot Ankle Foot orthese
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Parameters spatiotemporal"’

4-5years

1.00
0.80
0.60
0.40
0.20
0.00

Step lenght L

Step lenght R

Step Width

Vitesse
0.89

0.81

0.79

0.19

0.87

[ PN Mean

|mAFO Mean

0.84

9-10years

Steplenght L

Steplenght R

Step Widh

Vitesse.
115

107

111 022

105

*

[ AFO Mean|

107

110 024

B PN Mean B AFO Mean
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Bare Foot

Step lenght L Step lenght R Step Width Vitesse
0.80 | 0.80 | 0.19 | 089
107k [ 111 A | 022 x| 115 *

| nkendanl
Elevation Angles and planar

co variation
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A, ation Angles and planar °
covariation

BB, ation Angles and planar °
covariation

Bare foot

Ampl. Jambe. Ampl. Pied
69.71 78.82
6874 * 78.20

BB, ation Angles and planar °
covariation

Eigenval 3




Conclusion

§ Evolution of gait with age

8 Ankle foot orthosis change gait in children
with typical development

8§ Spatiotemporal parameters in children are
changed

§ Ankle foot orthosis synchronize the
movement between the shank and foot

T

Influence of ankle foot orthosis on trunk
movement by children with a typical
devel opment.

Degelaen Marc, De Borre Ludo, Cheron Guy,
Leurs Francoise, Pelc Karine, Dan Bernard
Kerckhofs Erik, De Meirleir Linda
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Purpose of the study

v/ Influence of AFO on trunk movements by children
with typical development aged between 4 and 10
years.
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Static and dynamic registration ~
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Results
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Ankle Foot Orthose

sagitaal

frontaal
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Conclusion

§ More variability in younger children

§ Use of AFO gives more compensations in
the trunk

§ Most compensation are seen in the sagital
and frontal plane

§ The older the CP children, the more they are
different from the typical developing children

T
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§ With proper assessments and activities to minimize motor
development problems the child can develop efficient skills in:

Motor( )7;7 \]O&M

#ia‘ﬂ
Daily Living l I Concepts
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Thanks
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