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The Human Gait
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Monumental Studies
| Affected every area of gait
W analysis




Ford et al, 1995

* Prosthetic clinicians rating video
footage of transtibial amputees

* Intentional misalignment in sagittal
and coronal plane

* Between rater reliability
* Coronal plane: k=0.36
e Sagittal plane: k=0.08



Saleh & Murdoch, 1985

* Experienced observers
* Gait of transtibial amputees

* Prosthetic limbs intentionally
misaligned in sagittal plane

* Agreement of observers with
biomechanical model was 22%






Motion Measurement

* Real-time analysis

* Digital cameras
* Up to 300 Hz
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Mauch SNS Knee
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c-leg User
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Balance
Computerized Dynamic Posturography

Force-plate Design

Support
<—Surface

- «— Center

_ ' Plate
«—Lower

Vertical Force \ Plate

Transducer Horizontal ertical Force

Force Transducer Transducer

> Sensory Organization Test (SOT)

» Motor Coordination Test (MCT)
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Normal Eyes Sway-Referenced
Vision Closed Vision

SOT

Fixed

. Surface
Visual and
proprioceptive
Inputs are
altered to
evaluate their Re?;“i‘%ged
effect on Surface

balance.
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C-leg User
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Mauch SNS Knee
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Motor Coordination Tests

Motor Control Test Adaptation Test

Translation Rotation
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c-leg User

Motor Control Test
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Mauch SNS Knee

SUBJECT 1

Motor Control Test
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c-leg User

Adaptation Test
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Mauch SNS Knee

SUBJECT 1 SUBJECT 2
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Adaptation Test

TOES UF TOES OOwWHN

TOES P TOES DO

SUBJECT 3 SUBJECT 4

Adaptation Test Adaptation Test

TOES DOWN TOES UF TOES DOwN

=51 MAYO CLINIC

\y

N/



Objective Analyses of Gait Efficacy
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 OXygen consumption measurements

» Evaluate metabolic efficiencies
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Energy Consumption
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Total Activity

* Doubly-labeled Water

e Step Counter
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StepWatch™

* Pager-size molded
urethane case worn
on ankle

* Continuously
records number of
steps extended
monitoring periods

* Time-sequenced
data allow patterns
of activity and rest to
be visualized
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Mauch SNS Knee
Steps/Day
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Activity Level
StepWatch™ Data
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StepWatch Data™

Typical Work Day
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StepWatch™ Data
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StepWatch™ Data
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StepWatch™ Data
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Energy Consumption

Pathophysiology —* Functional Disability
Limitations
Gait
; Activity
Amputation Balance Limitations




Prosthetic Evaluation Questionnaire

(PEQ)
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Ambulation (AM), Appearance (AP), Frustration (FR), Perceived Response (PR),
Residual Limb Health (RL), Social Burden (SB), Sounds (SO), Utility (UT), Well
Gy v-Beng (WB)




Outcome Assessment
RECOMMENDATIONS

Mechanistic Metabolic
* Questionaire * Energy Expenditure
® SF-36 e Total Activity

* Prosthesis Evaluation
Questionaire

* |nstrumented Measures
¢ Gait
* Balance
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Thank you!




