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6-dof electrogoniometry
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3D electrogoniometrey

* Use of instrumented spatial linkages
¢ Spine (CA-6000)
e Wrist
e Shoulder
* (Knee)
¢ Princlipes
¢ Kinematics analysis P
¢ Relative motion
e Real 3D ad
e Various representations of motion

¢ Mobility and stability
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3D electrogoniometry

Homemade ISL
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Spine kinematics

UNIVERSITE LIBRE DE BRUXELLES, UNIVERSITE D'EUROP

ULB

LABORATOIRE D' ANATOMIE FONCTIONNELLE




* OSICA 6000

e Accuracy: < 2°

UNIVERSITE D'EUROP

¢ Precision: < 1°

UNIVERSITE LIBRE DE BRUXELLES,

mel et al 1999

* Inter-variation: 3% of :

Reliability and validity

« Reliability (10 subjects, 2 observers, 2 repetitions)
* Intra-variation: 4% of range of motion

ge of motion
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cervical
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Motion patterns

lumbar
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Time (s)

Time (s)

LABORATOIRE D' ANATOMIE FONCTIONNELLE &\\N




UNIVERSITE D'EUROP

UNIVERSITE LIBRE DE BRUXELLES,

Analysis of motion patterns
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Normalized Velocity

200 E
N ]
- $os
B 100 2
i . B °
4 100 3
3 - as,
| a0 £
Z 4
s ) o % o R : o E s 1
Posion e Normaized Posion
N 00 5
i 20 %
LY Sos
3o 00 2
Loof o B ok
4 50 el Bos §
g 20 £
g 2 4
0 W o % o0 o 5 oo 4
Poston 0e9) Nomaized Posiion
5 = z !
) $ o) N
i E
& 3 o
5 5
& 3
) £ 05
g s,
0 ) w0 % w Yo @ o w w . T
F Posiion (deg) 7 Normalized Position
K]
3

EEIC]
Posiion (dsg)

LABORATOIRE D' ANATOMIE FONCTIONNELLE

00

L o '
Normalized Position

UNIVERSITE D'EUROP

UNIVERSITE LIBRE DE BRUXELLES,

Axial rotation - cervical dystonia

Normalised position (°)

Normalised velocity (°/s)
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Flexion (°)
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Time (s)
o "Pied en main" (Right)
— Feinatenstn
— Lt bering
— Aialrizion
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Samples ()
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* Cervical * Lumbar
¢ 260 healthy volunteers ¢ 130 healthy volunteers
e 14 - 70 years * 20 - 70 years
* 60 patients with DDD * 70 patients with LBP
70 patients with WAD
* 30 patients with dystonia ¢ 50 with disc replacement
* 50 patients with DDD
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Cervical

Kinesthesic tests

Lumbar

target posture
repositioning

Complex motions
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Neutral repositioning

Simple and complex

Cyclic repositioning

Neutral repositioning

Simple and complex
target posture
repositioning

Balance in seated
position
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* 4 repetitions
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Neutral repositioning

* «neutral» position - ROM task - «neutral» position

e Cervical: Eyes open and vision suppressed
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HRE:

axial rotation (°)
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Target posture repositioning

3 trials, no feed-back

Verbal guiding to target
position — memorisation —
back to neutral -
reproduction

—guided
repositioning

m Feipel et al 2003, 2006

lateral bending (°)
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Flexion-extension (°)

Axial rotation (°)
Smp
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rotation (°)
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Cyclic repositioning
0.3 Hz , 1Hz
L Min A ’ Ao
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Complex motions

top
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Complex motions
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Seated balance

¢ Seated on modified rocker

board, arms crossed

¢ "maintain balance" for 30 s
¢ AP and lateral balance

15 q
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ANALYSIS

e Primary ROM

* Primary motion
velocity

¢ Time ”in balance”

* Frequency spectrum }
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Amplitude (°)
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Seated balance
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Homemade ISL

Accuracy: < 1°and 1 mm
Precision: 1° and 1 mm

Reproducibility in vivo: 3° and 4 mm

Salvia et al 2000, Sholukha et al 2004
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Electrogoniometers
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... Rotations and translations
(6 degrees of freedom)
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3D kinematics platform

Ankle stabilisation
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Sobzcak et al 2003
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Optoelectronic tracking
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ARM
Cluster
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Kinematics and 3D modelling

In vitro
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| z-axis
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Extension
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Flexion
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Muscle moment arm (mm)
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3 Extension

Neutral position Flexion
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Kinematics and 3D modelling

In vivo
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Visualisation of /n vivo kinematics
Data sources

Morphological data Kinematical data Al ical landmarks
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CT-Scan\ 3-D electro omometry 3-D digitizer
Regtstratton &\:
ULB K
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