Vite, kolik je ,, vyklizovaci rychlost pro chodce* ??



Jak hodnoti pacienti dulezitost
svych telesnych funkci

Early MS Late MS |

Heesen C, et al. Patient perception of bodily functions in multiple sclerosis: gait and visual function are the most valuable.
Mult Scler. 2008;14:988-991.




Zamestnanost a pohyblivost

NARCOMS 6-Point Mobility Performance Subscale

Not Workmg

Full-T1me NARCOMS 2007
(N = 8180)
‘ Patient reported outcome
I Part-Time
.

Better < 0-6 mobility score > worse

e Employment decreased with increasing mobility scores (P<0.0001)
e Association even at low mobility scores of 0, 1, & 2 (mild gait disability)
(P<0.0001 for all)

Salter A, et al. Impact of loss of mobility on instrumental activities of daily living and socioeconomic status in patients with
MS. Current Medical Research & Opinion Volume 26, Number 2 February 2010




Chuze u RS

64%'-85%2 RS pacientl ma poruchy chlze

Geriatricka populace (>70): 9-18% ma poruchy chuze

Vite, co to je ,, vyklizovaci rychlost pro chodce* ??

1.Harris Interactive on behalf of Acorda Therapeutics, Inc., and the National MS Society:

Perspectives of People with MS and MS Care Partners [poll]. March 25, 2008. .



Chuze

Chuze je komplexni funkce => mnoho urovni postizeni

Svalova sila

Svalove napéti
Koordinace

Rovnovaha

Citi

Zrak

Kognice
Kardiovaskularni kondice

CPGs pro pohyb— central pattern generators



Schopnost aktivniho pohybu

Béh, poskok, chiize bez pomoci, chtiize s pomoci, schody, pouZiti
voziku, presun na luzko — rozmér v m, sec ...

+ + Ale i dalsi rozméry :

Schopnost zmény rychlosti g
Variabilita vykonu
Stabilita
Povrchy

Jaka meritka omezeni schopnosti pohybu mame

a jak je uplatiujeme ?7?




Hodnoceni chuze u RS

Subj udaje od pacienta
Neurologicky nalez

svalova sila, tonus, reflexy, koordinace, Citi,chtize v mistnosti,
chuze o uzké basi, Spi¢ky, paty
Kvalitativni, ale ne kvantitativni vystup

EDSS skala

Skoérovani zatizené mobilitou, avSak skore neni citlivé na zménu
v celem spektru

MSWS 12



12 APPENDIX II. MULTIPLE SCLEROSIS WALKING SCALE
(MSWS-12

cloresiz Walking Seale MSWE-12)

MSWS 12 Questionaire

Rate 1-5: over the last 2 weeks, how much has
your MS

limited your ability to walk?

limited your ability to run?

limited your ability to climb up and down stairs?
made standing when doing things more difficult?
limited your balance when standing or walking?
limited how far you are able to walk?

increased the effort needed for you to walk?
made it necessary for you to use support when walking indoors?
made it necessary for you to use support when walking outdoors?
slowed down your walking?

affected how smoothly you walk?

made you concentrate on your walking?

Walking function

Walking quality

Hobart et al. Measuring the impact of MS on walking ability: The 12-Item MS Walking Scale (MSWS-12). Neurology 2003;60:31-36



Kvantifikace poruch chuze

Dosah chuze — bez omezeni, 5 km, 1 km, 500m, 300m, .....

Rychlost chize na kratkou vzdalenost
Timed 25 FW test — staticky start, max rychlost, vysledek: pocet sec na 8.8 m
Chdze na 10m — dynamicky start, max rychlost,

Timed 2 minute walk test
Timed 6 minute walk test

TUG (timed up and go test)

SSST (six spot step test)

Hodnoceni miry postizeni — disability
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Analyza poruch chuze v centru

v RS ambulanci
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Casové a prostorové zmény chize

Rychlost
Casové parametry: Kadence Prostorové parametry:
Step time Gait Cycle Step length

Stride length

Heal to heal distance
Foot size

Distance walked
Cadence

Stride time

Single support time
Double support time
Heal on time

Heal off time

% swing phase Step length difference
% stance phase Step length variability
Step time difference Stride length variablity

Heal to heal variability



Chuze mezi EDSS 0 — 6.5

N= 284, sedm skupin EDSS 0-6.5, cross sectional

and Rehabilitation (2015) AND REHABILITATION
DOI 10.1186/512984-015-0001-0

RESEARCH Open Access

Spatial and temporal characteristics of gait as
outcome measures in multiple sclerosis (EDSS 0
to 6.5)

Lizrova Preiningerova et al. Journal of NeuroEngineering WJOURNAL OF NEUROENGINEERING

Jana Lizrova Preiningerova‘ . Klara Novotna', Jan Rusz'?, Lucie Sucha', Evzen Ruzicka' and Eva Havrdova'

Abstract

Background: Gait impairment represents one of the most common and disabling symptom of multiple sclerosis.
Quantification of the gait is an important aspect of clinical trials. In order to identify which temporal or spatial
parameters of gait could be used as outcome measures in interventional studies of patients with different levels of
disability, we evaluated characteristics of these parameters in MS patients across the whole spectrum of mobility
from EDSS 0 to 6.5.

Methods: This is a cross-sectional study of spatial and temporal parameters of gait at self selected speed and at fast
speed of walking in 284 patients with multiple sclerosis (108 men, mean age 38 years + SD 10.8 years, range 18-64)
divided into seven levels of disability (EDSS 0 to 1.5, EDSS 2.0 to 2.5, EDSS 3.0 to 3.5, EDSS 4.0 to 4.5, EDSS 5.0 to 5.5,
EDSS 6.0, EDSS 6.5).

Results: The velocity of gait decreases with increasing EDSS levels. Hovewer, the spatio-temporal parameters of gait
that are involved in this process differ across the EDSS levels. The step length is decreased at higher EDSS levels up
to the EDSS 6.0, but was not different between EDSS 6.0 and 6.5. The step time is significantly longer at EDSS 6.0
and 6.5, while the step length remains the same at those levels. The increase in percentage of double support time
becomes statistically significant at EDSS 3.0-3.5 and continues to increase until EDSS 6.5. Variability of step time, step
length or step width did not show significant difference between studied EDSS levels.
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Rychlost chuze EDSS 0.— 6.5

0-1.5 2.0-2.5 3.0-3.5 4.0-4.5 5.0-5.5 6.0
EDSS




Rychlost chuze u RS

Velocity of gait (self selected)

EDSS 3.0 -3.5 112.67 = 15.95 cm/sec
mean age 38.7, SD 9.1

Populace 70+ let 113.2 cm/s (range 107.2 to 119.2)
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do odbocky

(km/h)  (m/s)
Cyklisté

Chodci

http://kds.vsb.cz/mkk/krizovatky-ssz-kapacita.htm



DSS 0= 6.5

Rychlost chuze |
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Step length

Step length

1 Normal speed
N T ast speed
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Double support time

Double support time

[ Normal speed
_ B r:st speed

4-4.5 5755
EDSS
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Heal-to—-heal base support

[ Normal speed
B c:st speed

2-2.5 3-3.5 4-4.5 5755
EDSS

Base width



Jak se zpomali chuze uRS ?
Nizké EDSS: zkrati délku kroku

Vyssi EDSS: ma zkracenou délku kroku
+ Prodlouzi step time
+ Prodlouzi double support time

EDSS 6.0 a 6.5 ma maximalni rychlost i pri tzv. normalni
chuzi

KLINICKY V.YZNAM ? RHB strategie !!
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® 3D Kinematic systéms

Analyza poruch chuze

©Dynamic EMG




Analyza poruch chuze

Disability and Rehabilitation, 2010; 32(15): 1242-1250 i nforma
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The characterisation of gait patterns of people with multiple sclerosis
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e CONtroI

Sagittal Plane Angles

Angles (Degrees)
(Flexion/Dorsiflexion Positive)

Zmeny zvlasté v hybnosti hlezna a kycle
* Snizeni extenze v kycli
* Snizeni extenze v hleznu

Nasledkem toho zkraceni kroku !

0 - 100% Gait Cycle




Shrnuti:

Rozméry chuze
Rozsah postizeni u RS

Zmény chuze jsou méfitelné jiz u EDSS <2.5

Meritka postizeni
Snizeni rychlosti chuze
Zhorseni posturalni stability

Vzorec postizeni postizeni
Snizeni amplitudy dorzalni flexe hlezna i bez parezy
Snizeni aktivace motorickych jednotek v DKK pfi chuzi

1.Martin CL et al. Mult Scler. 2006;12: 620-628. 26
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