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Lots of pediatric Lokomat friends
on the internet!
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begi nni ngeée

A Partial body weight supported

treadmill training (PBWSTT) used to
improve walking patterns (gait quality) and
endurance.

A Facilitates repeated, partially controlled
step -taking through use of sling -based body
weight support

A Hypothesis: Repeated, active
movement generated i1 s ¢
motor learning theory as a way of
inducing neuroplastic changes in the brain

Evidence of positive gait impact, but
labour intensive, not really an optimal

Holland Blocorview gait pattern, difficult with taller kids, not

Kids Rehabilitation Hospital Necessarily engaging? Bloorview
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And then came

robotic treadmill -based gait trainers...

A The main commercial system is the Lokomat ©®
released in 2001 from Hocoma, Switzerland

A Developed to overcome limitations of PBWSTT
and capitalize on principles of motor learning.
Repetition++, high intensity practice,
feedback/trial and error, varied/random patterns

A Supports  child upright on a treadmill.

ARobotic legs  facilitate inter -limb co -ordination
and gait cycle timing and provide variable

degrees of body weight support and guidance, Cost: ~$450,000

both can be decreased to en@iitwana ge

progression_ both adult and
pediatric size
robotic legs
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What is the link with neuroplasticity?

Promoti onal mat er i1 al s

A L o k o maauténrsted operation allows the task
repetition and intensive training needed for motor
learning,  while minimizing physical strain on the therapist.

A New patterns of sensory and proprioceptive input are
offered

A Lokomatusemay st i mul arteewi()éeedrain in a
way that encourages muscle growth and improves
neurological functioning.
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The sensorimotor experience

My sport analogy - whatif there was a robotic tennis
trainer? Whimsical thought: Could | learn to serve like
Eugenie Bouchard?

No, but could | at least learn
how a proper serve is
supposed to feel?
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Where is the pediatric Lokomat used now?

Some exampl es &

Europe: Germany and Switzerland, Italy (clinical and research), Poland

US: Chicago (clinical), Detroit, Cincinatti (clinical and research), new
York (clinical), Houston (clinical), New Jersey (clinical)

Canada - Glenrose Rehabilitation Hospital -Edmonton 1 for > 5 years
I any neuromotor condition I clinical work, no research.
Holland Bloorview 1 Toronto T since Spring 2012 1 research only for

children with CP GMFCS 1 to lll, extending to level 1V in 2015.
Branching to study with children with ABI in 20157

Marie Enfant, Montreal T since late 2013 71 clinical and research within
the clinical use

S America:  Brazil (clinical, ? research), Chile/Mexico (Teleton)
(clinical)

Australia:  Adelaide (clinical and branching into research)
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Examples of pediatric Lokomat links

on the Internet

A http://lwww.youtube.com/watch?v=wEAo01BLhpts
- Montreal

A http://www.youtube.com/watch?v=pLOTGNKYqVI -
Cincinatti

A http://www.youtube.com/watch?v=kJi67 6ldg0 |
Adelaide**

A http://lwww.youtube.com/watch?v=ow3HanZOGeqg T
Someplace in europe

A http://beautifulsideofhectic.com/2014/08/the -lokomat -a-
research -study/ - Toronto

Holland Blcorview
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Which children can use it?

A Age: 4 years and up

A Diagnoses: Central gait impairment secondary to CP, spinal cord
injury, ABI, Guillain  -Barre Syndrome

A Over Ground Walking: At least a stepping pattern in supported gait

A Cognition: Can follow double step commands and signal fear, pain and
discomfort

A Femur Length: > 21 centimeters

NO ¢

A Severe spasticity or dystonia: May be contraindication

A Bone Issues: Hip or knee contractures > 20, hip coverage issues,

osteoporosis, scoliosis >20 degrees

A Seizures:  Within the last year (can be on seizure meds if controlled)
Holland Bloorview
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Goals for Lokomat therapy | promoted as:

nThe Lokomat will help your child to:

A Experience and practice walking with a natural movement
pattern (QUALITY OF GAIT)

A Walk for longer distances before having to stop and rest
(ENDURANCE)

A Walk without the fear of falling (CONFIDENCE)

A Feel motivated to learn and improve through real -time,

"virtual reality" feedback (ENGAGEMENT)

AGain a sense of accomplishment an
(MOTIVATION) ~ L~y

From http://rusk.med.nyu.edu/node/434
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Set-up possibilities: ¢

Treadmill speed

Guidance force
through the leg
robotics

Body weight support

Hip/knee ROM limits/facilitation
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e e Feedback systems
[l : (in addition to the

therapist)

Biofeedback gives
a motivational
environment with
real-time feedback
on force and
position that is
unique to this
device.

The smiley reflects the overall performance in the current
phase in relation to the selected gait features. The more the
patient supports his own movement in Lokomat, the broader
the smile; if the patient is less active, the face looks sad.
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Augmented feedback

games with avatar R

“Treasure Chest"

Description and objective of the exercise:
The patient should collect as many coins as possible and finally
bring them to the treasure chest in order to earn as many points
as possible. 5 points are awarded for each coin collected. The
exercise ends as soon as the avatar reaches the treasure chest
or the time limit has been reached. The higher the degree of
difficulty, the more coins must be collected within the time
provided.

Avatar action
linked in to the
Lokomat leg force
and position

Exercise-specific parameters:

* Number of objects to be collected (“Coflect"): *57 / *10"/ “30" /
40"/ 50"

¢ Time limit: *3 min" { *5 min* / *10 min" / *no limit"

“Rolling Hills”

Description and objective of the exercise:

The patient should walk along the path in the hilly landscape
until reaching the finish line. The longer the avatar walks along
the path, the more points the patient earns. This exercise is not
based on the turning mechanism and is therefore appropriate for
patients who cannot use the turning mechanism.

In this exercise the activity of the patient can be transferred to
the speed of the avatar if you set the mode for “Virtual speed”

to *Biofeedback”. Under the *Monitor” field in the Lokocontrol
fe— software you can also define which activity should be taken into
consideration for this purpose (see Part 5, Section “4.4.3.1 Setting

i W ) |
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Dual activity experiences while walking
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Does quality of movement

(Ohow somet hing

A One school of thought e Optimize pamticipa
whatever way possible 7 be careful about focusing too
much on fixing impairments!

ABut WHAT IF better movement quality means that
existing motor skills can be done more easily  or more
safely OR it allows the development of new skills ?
Might this also  support new participation opportunities
andgreater confidence Iin oned0s abi
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