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Badion

5000-15000 BrApata kabnuepwva

2-5 gkaTOppUpLA/ETOC z
Alavuel kata peco opo dnAadn 27.000 km, 6co eival
MEPLTTOU €vaC YUPOC TNE VNG

E¢aptatal amo eninedo dpaotnplotntac (>30.000 Bnu/nu)

, Evepyela
ATO00TIKOG = by
‘Epyo Badiong

(Silva et al. 2002; Schmalzried et al. 1998)



KAwikn avaAvon Badlonc

«ZUOTNMATIKA HEOOSOC EVTIOTILOMOU CUYKEKPLUEVWV
amokAloewv oto npotumo Badlonc & kabBoplopoc tne attiog
KOLL TWV ETITTWOEWV TOUCY

* ouvnOwc yivetal Ye TNV MapPATAPNON TOU ATOUOU KOOwC
Badilel o€ euBeila ypapun

* HEPOC TNC PUOLKNC e€€TaONC LoBeVWV LIE
OULIMTWHOTOAOYLEC TWV KATW AKPWV OXETL(OLEVEC LE TO
LLUOOKEAETIKO & VEUPLKO cuoTNUA

e AMOUTEL: XPOVO, TIPAKTIKEC & TEXVIKEC OEELOTNTEC KALVIKOU

(Barker 2007; Miller-Keen & O'Toole 2003)



[Tl kKavoupe avalvon Badlong;

EVIOTIOMOC OXL LLOVO TOU TPEXOVTOC TPAULATIOUOU &
QULTLOAOY LKWV TTOPAYOVIWYV TTOU CUVOEOVTOL LLE AUTO TO
TPOUUOTIOMO

Katavonon tTng oxeong altiog — amoteAECUATOC
KAWiko¢ cuAAoylopoc & otoxoBeoia Bepareiog

A&LoAoynon npoodou peta amo nopeuBaon ($H,
Xelpoupylkn emepfaon, BOTOX, opBwTtika)

MpoAnyn
Mo tn BeAtiwon vmodnuatwy (aBAnTikwy - KaBnuepwvwv)

Ertthoyn/BeAtiwon npoBecewv KATW AKPWV

(Coutts et al. 1999; Kopf et al. 1998; Malouin et al. 1995)



[Molouc adopa n avalvon Badiong;

* KAwvikouc: opBormedikouc xelpoupyoug,

duolkoBepamevuteg, veupoAoyouc, aBANTLATPOUC

* Epeuvnteg: epBlopnyavikoulc, LNXavoAoyoug

BlolatpLKnc, EMOTAMOVEC TNC KIVNONC YEVIKOTEPQL

* Poutntec / kaBnyntéc puowkoBeparneioc &

0lOANTIKWV EMLGTNUWYV



Mwc yivetay;;;

* [Mpaypatormoleitat pe eldKA KAWLIKA epyaleia a&loAoynong
& BaBuoAoynongng

e JuvnOwc peow napatnpnonc (observational gait analysis)

* Ymokelpuevikwyv KAlpakwyv (ry Videotaping OGA, Rancho Los
Amigos OGA, Wisconsin Gait Scale kAm)



Mwc yivetay;;;

* Ba npemnel va aslohoyeital oe Stadopa neplfariovia
& KOTOOTAOELC OTIWC O SLAPOPETIKEC ETILDAVELEC,
OKQAEC, POLUTIEC KATT

AAN\Q;

MeBoboAoyia mapapevel acadpnc & molkiAn, xwplc va
UTtAPXEL OLAOECLUN CUOTNULATIKA 1) TUTTOTIOLNLEVN
Stadikaoia otnv moapatnpnon ¢ Badlonc acBsvwv



Kwvntikoc EAeyxoc
KvnTlKOC MPOoypPAUMATIONOC =2
entimedo NM
16€a =2 pUTKA SpaotnplotTnTag
- Badion
AMnAemtiibpaon KN2-TMN2-
LLUOOKEAETLKOU

KevTIpLKA KWWNTLKA EVTOAN
uetadidetal pe TO eYKEPAALKO
oteAexoc & to NM i o

A

AloOntnplakn avatpododotnon
armno puc, apBbpwoelc & Toug e P /
aAlouc urtodoyeic 2

tporonotnon kvnong (Vaughanet al. 1992, p. 2; Enoka, 1988)



AkoAouBia dlepyaoclwyv

1. EvtoAn yua Badion oto KNZ
2. MetafiBaon twv onuatwyv

Badionc oto MNMNZ

3. ZuoTaon TwV HUwv Tou Ba

avarntuéouv taon

4. Napoywyn poTnc oTic apOpwoelg
5. PUBuwon twv poptiwv amo ta
OKEAETIKA TUAMOTO (segments)-

avOpwmopeTpia

6. Kivnon Twv THNHATWY CWHATOG
KOTAL TPOTIO TIOU avayVwPLlETOL WC

Aettoupykn Badlon

7. Napaywyn duvapewyv avtidpaonc

tou ebadouc (GRF)
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(Vaughanet al. 1992, p.2)




Gait cycle

Stance phase

Single limb support Limb advancement

}4_ Weight
acceptance

Double ’
}4— support_){<— Single support

Figure 22-2. Phases of the gait cycle.
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KUukAocg Badionc - Gaon otnpLeng

Gait cycle

Stance phase Swmg phase |

ﬁi . 5% %ﬁ

- Weight ingle li pport Limb advancement
acceptan
Double ; uble _,‘4_
- ——— Single port >‘ oport Single support

Figure 22-2. Phases of the gait cycle.

Y

Y

. R0l ot id£6 axpda, (Heel Strike)
EVKOTOAELTTOUV TO é6ac|>oq (Toe off)



KukAoc Badiong - Daon Alwpnong

Gait cycle

Stance phase

< Weight

- Double
support

Figure 22-2,
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acceptance

> -— Single limb support

—>»-«—— Single support
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Phases of the gait cycle.
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XapaKTNPLOTLKA OTTOCTAONC

* Mnkocg dtaokeALopoU gival n
amootacon mou dlaypadetal
OTOV N TITEPVA TOU €VOC TtoSLoU
IOV aKouumna oto £dadoc,
EavaepBeL otnv 0Lt Beon

* JUMUETPLKOC & GUVEYXNC TPOTIOC
otn ¢puololoyikn fadion

 Quololoyka 75 (+ 1.6) cm

Line of Progression

Left Stride Length




XapaKTNPLOTLKA ATTOOTAONC

* Mnkog¢ BRpoatoc eival n anootaon c‘..'

rnou dLaypadeTol ano tn MTEPVA
TOU €VOC TOSLOU LEXPL TNV TTTEPVA

TOU QAAOU

e AUo BApata sivat €vac KUKAOC

Line of Progression

=
Left Stride Length

Badlonc

e 107 (+ 2.7) BApato/min




XapaKTNPLOTLKA OTTOCTAONC

e [MAdtoc BRpatog

* H diadpopormoinon tou mMAATouC peyaAwvel tn Baon
otnpLEnc & aAAalel to eminedo otaBepotnroc.

Spatial descriptors of gait
Stride length = 144 cm >
Right Left Right
heel heel heel
contact contact contact
Right step length = 72 cm

Step width = 8-10 cm




XapaKTNPLOTLKA ATTOOTAONC

 Hlwvia tou modlou (degree of toe out) avadpepetol
oTNV amokALon tou modLouU Ao ToV EMUNKN aéova

e AmnokAlon 7° Bewpeltal puololoyikn

Direction of progression

|

Progression |

A Toe-out angle ,

i

Fa

,
¢ | 5

Line o

Moot Ang

|

S
ba e

25



XapaKTNPLOTLKA XPOVOU

* H tayvinta Badloncg eival moon amootaon KOAUTITETOL O
OUYKEKPLUEVO XpOvo (m/s)

, , dlavuopevn anootaon (m
 Tayxvtnta Padionc (m/s)= uxpc?voq 5) )

 Tayutnta Badionc 1,37 m/sec (3 mph)

(Cralk et al. 1995)




KoprtuAoedng petakivnon tov KM (CoM)

AVEOCTPOUEVO EKKPEUEC

Foot flat-M®Z: yovato KAUTTETAL Yo VoL LELWBEL TO
«AVECTPOUHUEVO EKKPEUECH

Anootaon KM-onueto emadnc akpou pe €dadoc
LeTaBAAAETAL LE EAEYYXOUEVO TPOTIO TIPOKELUEVOU VAL
e\eyBel n kaBetn kivnon tou KM

YynAotepo onueio: M2
XapnAotepo: 2mAn otnpLén

4?\~ —
Méeon petatomnion: 5cm ‘i / < Vertical CoM

\ displacement

U‘HH!H

Double Single Double Single Double
support support support}  support support

Fig. 15.3 Centre of mass displacement



SegimenRotationllndicatoks Salford Gait Tool

Hugh:\Williamisen Gajt Laberatery: Scale

Ranis Scoring System Rancho Los Amigos System
Wisconsin Gait Scale

Orthopedic gait analysis form

Rivermeaed Visual Galt Assessment
Wizterlow Gait Profile Forrm

3D Motion analysis

The Wee Glasgow Gait Indesx
Hemiplegic gait assessment form

Edinburgh visual gait score Obseivational Gait Seale



Ta&wounon

3D Motion Analysis

Napatnpnon g
Badlong pe yupuvo
LLALTL
KAwikn avaivon
Badlonc

AloAoynon Badlonc
LECW TIAPOTPNONG
Blvteo

(Toro et al. 2003)



1. Napatnpnon tng Badionc LE YUUVO paTL
(«Naked eye» observation of gait)




Benesh Movement Notation (BMN)

e avaAuvon otaonc & akoAouBieg kivnong oxedialovtag
oULBoAa o€ 5 0pl{OVTLEC YPOUMEC - LLOUCLKO TIEVTAYPOUMO.

e 1992 21 dtopa ixov eknaldeutel o€ OAO TOV KOOUO
(-) ATtETUXE v VivEL EUPEWC ATOOEKTN OTNV KAWVLKNA TIPAKTLKN

(-) EvawoBOnoia & eéeldikevon: dev exouv Ppebel

jf Top of Head
—_ - head sign

i\ “— Shoulders
- Waist =

Knees

15N> 1

T2 158 um«: N

. Floor L.

(Toro et al. 2003; Harrison et al. 1992)



Waterloo Gait Profile Form (WGPF)
* Qoppa / AEloAdynon pe YUvo patt f /kot kataypodn
Blvteo oto oBeALaio eminedo

* Mo e€e1ldlkeLPEVN & EVKOAQ KATAVONTH OE OXEON UE
BMN

e Kopuog, yovato & akpoc modac oe OAo Tov KUKAO TNG
Badlonc oe evnAikec & ratdla

(-) H onpoaocia twv oupBoAwv kot Sev eivat mavto codwc
KoBopLlopEVN TAPOAO TTOU UTTAPXEL EKTETAEVO TTAPOAPTN AL
e enMeéNyNoELC

(-) Aev uTtAPXOUV LEAETEC OXETLKA UE TNV aéLOTILOTLAL,
gvaloOnoia & e€edikevon

(Toro et al. 2003; Winter 1985)



Rancho Los Amigos System (RLAS)

 Metwraio, oBeAlaio & eykapolo eninedo

* Kopuog, muelog, woylo, yovarto, NAK & daxtuAa - oAOKAnpog
KUKAoC Badlonc

* CULKPECH N «UEYAAEC» ATIOKALOELC

e Etelbikevon & mMANPNC KATAVONON TNC KWVNMOATIKAC
opoAoyiac - ducloAoyiknc Badiong

(-) XpovoPopa

(-) Eykupotnta, aélomiotia, evalcOnoia & e¢elbikevon: dev
exouv Bpebel

(-) Baoiletal otnv amouoia  mopoucia Twv anokAloEwV arto

T0 GUCLOAOYLKO =2 HLKPN LKAVOTNTA YLa TNV Kotaypadn TwV
Aemttwv SLadopwv PETAEL TwV AoBeVWV

(Toro et al. 2003; Coutts 1999)



Relerznce Limib:

‘e
[} wajor Deviation

Minor Devialion

Rancho Los Amigos Medical Genter

Gait Analysis: Full Body

Weight Single Limb Swing Limb
Becepl Suppart - fﬂ.ﬂ&_‘l{_}?rﬂgm
G LR fSI TSt | PSw |Swi MSw TSw

Learn: B/F

Trunk Lateral Lean: R/L
Rotates: B/F

: Hikas
Pelvis Tilt: PAA

Lacks Forward Rotation
Lacks Backward Rotation
Excess Forward Rofation

Excess Backward Rofation
Ipsilateral Drop
Cantralateral Drop

Flexion: Limited
Excess

Inadequate Exlension
Fast Retract

Rotation: IR/ER
ADfABduction: Ad/Ab

Hip

Flexion: Limited
Excess

Inadnequate Extensicn
Wobbles

Hyperextend
Extensian Thrust
Varus/Valgus: Vi
Excess Contralateral Flex

Knee

Forefoot Contact

Foot Flat Contact

Faot Slap

Excess Plantar Flexion
Excess Dorsiflexion
Inversion/Evarsion: /B
Heel Off

Mo Heel Off

Drag

Contralateral Vaulting

Ankie

Up
Toes Imadequate Extension

Clawed

@ 1991 LAREI, Rancho Los Amigos Madical Center. Downey, CA 90242

Major
Problems

Weight
Acceptance

Single Limb
Support

Swing Limb
Advancement

Excessive UE
Weight Baaring

Patient #

Weight acceptance | IC Tnitial contact
LR Loading response
Single limb support | MS M3 stance
TS Terminal stance
swing limb PSw  Preswing
advancement ISw  Iniial swing
MSw  MMid swing
TSw  Temuinal swing

[

Diagnosis

(Hasler et al. 2000)




Patienic R o

Rivermead Visual Gait Assessment:=. === ="

EVNALKEG LE VEUPOAOYLKEG
SLaTAPOXEC

Avw aKpa, KOPUOC, LoxLlo, yovato &
AKPOC TTOdaC

duaotooyikn (0), nruia (1), petpla (2)
n ooBapn (3) + katevBuUvoN TNG
QTOKALONG

[MAnpodopiec yio mepypadpn opwv
& kabodriynon xpnotwv

AELOTILOTN VLo TO AKPO TTOdL YL
EUTIELPOUC & ATIELPOUC TTAPATNPNTEC
Xpron amo ATopa LLE MLKPN
TIPONYOU LLEVN EUTIELPLA AVAAUONC
Badlong

(Lord et al. 1998)

1 Shoulder Depressed Retrac ied Elevated

2 Flbow Aexed cAS" (=0) A5 to 907 |

Stance Phase

3 Trunk Bexed/ectended
i Trumk side Rexed

] Immk and pelvis Bteral displacement

& Comtralateral drop pelvis
7  Hip extension decreased
]

B4  Knee lexion excessive:
(LY

S8 Knee exiemsion excessive:
1I0E

1A Ankle in excess plamar Bexion

1B Ankle in excess dorsi flexion
12 Inversiom excessive
13 Plantar lexion decreased at toe-off

Swwing Phase

14 Trunk Bexed
15  Trunk side Hexed
16§ Hike pelvis [elevation)
17 Backward rotation pelvis
18 Deecreased hip Aexion
19 Derreased knee Bexin
2 Ankle in excess plamtar flexgom
Amy other deviations moted ...
Relerence limb
Walking aid
AFD
Total score I8

1] =00 (=2}

moderate 3 = severe (please dirce)

For trurmk danations, 0 =

Inainad: barkoward forwand
I 2 1 o 1 ? 13
Diraciion lefs righi
g 1 0 1 2 3
AmoLnt: EXCEEEiVE redisces
01 2 3
y 1 2 3
Wil Dackward rofaton 01 2 3
af (il contsct 0 1 2 3
frougfou rangs 0 1 2 3
af initial contsct 0 1 2 3
frougfou rangs 01 2 3
0 1 2 3
D 1 2z 1
01 & 3
0 1 2 3
For runk dewiations, 0 = midin

Dirediomn

Direchion

i 2 1 0 1 2
backward forwand
3 2 1 ] 1 2 3
I=hi right
[ 1 3
L 1 3
01 k|
[ 1 3
L 1 1
| 3
o1 k|



Physician Rating Scale (PRS)

* Moawdla pe EN eite pe e€€taon pe yupvo paTL n/Kal
Bwteookomnnon.

* LO)io, yovato & utmomnodia akpou moda oto ofeAlaio
eTiinedo o€ anpoodLloploteC PAoELS TOU KUKAOU TNG
Badlong

e KAlpoka 0-3 & 0-4

e kaAn alomiotio petatL dbuwv atodoyntwyv (intra-observer
reliability)

(-) dtwyxn petaéu dradopetikwyv aéloAoyntwv (inter-observer
reliability)

(-) Eykupotnta : 6ev avadepetal

(Park et al 2015;Toro et al 2003)



Supplementary Table 1. Upper Limb Physician's Rating Scale

=10° reduction 0 0

Active elbow extension (noemal 1807) 110 10° reduction 1 1

No reduction 2 2

Nane 0 0

Active supinaticn in extension Uhidor-seidpiiltion \ 1

m[punww' o mid-position 2z 2

: Past mad-position 3 3

None 0 0

Active supanation in flexion Under mid-positson I 1

(edbow flexed at %0° forearm supmates) o mid-position 2 2

Past mad-position 3 3

, None 0 0

Active wrist wd,mm drsfexicmofuriy U mipusition 1 1

Mid-position: pakm level with foresrm o mid-positicn 2 2

Past md-position 3 3

) ] Wiist ulnar devistion 0 0

m‘:“““ . Wrist radial devistion I 1

Neutral 2 2

Only wrist flexson _ 0 o

Finger opening With wrist in neutral position. ! !

Withan palm 0 0

Pressed kterally against index finger | 1

Thumb in function Panly assist in grasp 2 2

Thumb finger grasp possible 3 3

Active abduction 4 4

In all manipulative functions 0 0

, Only with fine mutor manipultion 1 1

Associmod increase in muscle fone P —— 2 2

None 0

: Poar, mo use of hidden function 1

e el S Use of all functions, but limited in ADLs 2

Use of all functions, but not limited in ADLs 3

“Total score o
ADL activity of daly Iing

Adaptad from Graham HX, et al. Gait Postus 200011 5779

(Park et al. 2015)



Hugh Williamson Gait Laboratory Scale (HWGLS)

* To MPpwTO TAPASELYHO TTIOU Eva EPYAAELO aéLloAdynoNnc TNG
Badlonc HECW TIAPATAPNONC CUYKPLVETOL E TIOCOTLKAL
KWWNUaTKa dedopeva

e Tpomormnotnpuevn ekdboon PRS

* OPeAlaio emimedo yia acBevn pe EMN & utmonodia peta amo
Beparneia botox

e gxeLTpoTmonolnBel oe plo poomnaBeta va PeATLwOEL n
aélomniotia & evaobnoia TNC

(-) METtpla eykupotnta

(-) Aev aéloloyel pe akpifela tn 6€on Tou akpou oda ot

0)]

(-) Aev duaBeteL Ttnv anapaitntn aélomiotio & evatcBnola va

QVLXVEUEL CUYKEKPLUEVEC aAAayeC peTa TN Bepareia Botox
(Pirpiris et al. 2003)



Observational Gait Scale (OGS)

* Mua aAAn rtapaAiayn tng PRS

e yia tn BeAtiwon NG
aéloAoynonc tou (elyouc
Klvnong: meApatioia kappn
MNAK/ €ktaonc yovatoc otn
M2

e TALOLA PE OTIALOTLKN
SutAnyla

(-) HETpLOL EyKUPOTNTA EVOVTL
TTOOOTLKWV KLVNOTIKWV
dedouevwy

STANCE

SWING

L PSw ISw_| MSw |

backward lean

iateral lean (R/L)

cccccc

no torward rotation (R/L)

no contralateral drop (RL)

hiking (R/L)

Hip

Knee

inadequate flexion

AnkleFoot

(Boyd & Graham 1999)



2. A¢loAoynon Badiong pEocw mapatApnonc Bivteo
(Video-based observational gait assessment -VOGA)

3]

Sy “ N |
e . —_i \ ? A\ -
Vl'!' J - :..




Hemiplegic gait assessment form

* «PUOLOAOYLKN», «EAAXLOTO QLELOCNELWTN OVWHOALAY &
«olyoupn avwpaAion

* MoAU KaAn & OTATIOTIKA oNUAVTLKN aélomioTiar petasu
1Olwv aéloAoyntwyv yia QA

(-) Ymokelpevikotnta
(-) EvooOnotla & g&elbikevon: dev exouv amodelyBel

(-) AA\OL OpoL OTIWG: «UTEPPOALKN», «PTWXN», KTIOAU ULKPA»
dev opilovtal pe cadpnvela / e€aptwvtal oo tTnv avtiAnyn
Twv BaBbuoloyntwv

(Toro et al. 2003; Hughes & Bell 1994)



"e VISUAL ASSESSMENT OF HEMIPLEGIC GAIT, Hughes

’

g

“*

HEMIPLEGIC GAIT ANALYSIS FORM
Patient __ Therapist — s
3 gat haracenstic s format S Norml (V) ad go on 1o e et secion.
¥ ¢ 5 dromal fan fr D reevart devaion(s). grade 33 st nonowadyy Woro—a
wery “OBceanh Bro—al
SECTION A: o—um!p
1. Mand Postre Nomat [ )
=) (=
- | QO
2 Trumk Posture Nome :]

-

 Mevemes o st 3 ey *—-B[:] m_@ﬁ

I ] J

e PO ——
oo | O
Afeciec ste 1o ot ) 2} :."-.... .de

.
hacw: o =
 Upper Bmd position Nomal [ ]
Ol By waking 36 (=es) Q Srerer decreset - D
Py MCpRCE T ey L Srouder retaced Shocioer etIced !
Ebow e A= tacoe :j
SECTION B: Swing Phase (Affected side)
1 Mp & Peivis oma [
gy BB Eazessve o3 Ttrton Exomssvy sxtorms <taror
Crmecor D Escessve fecor Dxcestve eterson
N J

gt form.

Hemiplepc gart azalysss
Pl hote st D form e be redeagned and retested before being appropriate for chmacal o reearth .

ATt Phys Wee Retatd Vo TS Oomter e

VISUAL ASSESSMENT OF HEMIPLEGIC GAIT, Hughes T
C = )
Z Kowe Nomal |
u-—n—.-__J’ Moy ecesswefewon . Owal Gocclmowemens
3 Askde | Foot No—a
Poor foot | foor Cearance
Excestive meersor n.__' E3c0smne overson
Excassne Sartateron Zacesswe dorsfewon

A Eacly stance R
Hp & Pebws No—a |
Rstacsor Excessive riermgl rotaton | Excessive ecemal mtaton [ )
Ganeral sty | Excesswe sbducion | | Excesswve adoucion ; ]
Excesswe tenor Y
2 Koee o
3 Ackie /Foot Normat («C) ]
s coveac
Arorm=s
DSCEe W) pary) of Pe ROt malas coac e A j L) C
N -
Revacson — Excessve BDACION ___.l Excassive a00uCIOn J
Gereraistabity | Excesswe Sexion | ]
5 Kowe Noma
Excmssve eowscr [ £ xomszer texor ]
|6 Anide | Foot Soma e ABC) [ )
Aorormg
nOcate Soor comtact ) A i Ol c
lw Normz !
Gereci bty | Excessve A0 Excessve sdtucoon i
Excemsve fewon {
Hlt-n romat T
Excesgve eoenson Excesywe tencr
S Askde | Foot NomaioA) ||
Fieal Cortact
Aoro—a
k dces el comct weals) A sl_J cL _J J

(Hughes & Bell 1994)

Areh Phyn et Retatd v TS, Octoter 195



Rank Scoring System
e Juotnua BaBuoAoynong
e Akpoc modac o€ matdia pe El
* [MoAU kaAn aélomiotior petaév dtadopetikwy Babupoloyntwyv

(-) Eykupotnta: dev €xeL Ppebel

(-) Kapio mAnpodopla yla epmelpia & yvwon
(-) EvaoBnoia & e€eldikevon: ehaxloteg MANPodopLeEC

(Toro et al. 2003; Hainsworth et al. 1997)



Edinburgh Visual Gait Score (EVGS)

Nouda pe ENM

17 napapetpol Badionc / Eupoc BaBbuoAoyiog = 0-34
OBeAwaio, petwriaio & eykapoto eninedo

Akpoc rtodac, yovato, Aekavn & Kopuoc

KaAn aélomiotia petaL idtwv/dtadopetikwy (intra- &
inter) EuMElpwWV KAl ATELPWYV aéloAoyntwv

Yuoyxeton pe 3DGA kinematics

lowc xpnon EVGS yia tnv aéloAoynon tng xpnong
OPOWTLKWV =2 ATIALTELTAL TIEPALTEPW EPELVAL

(Viehweger et al. 2010; Ong et al. 2008; Hillman et al. 2007; Toro et al. 2003; Read et al. 2003)



Edtintrgh Visuasl Gadt Score for Use in Carobral Painy
Laghanstary Moter
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Segment Rotation Indicators

 Meilwon UTTOKELLEVLKOTNTOC

e BeAtlwon tnC LKavoTnNTAC TPoodloplopou TS BEonc Tou
LOXLOU OTO EYKAPOLO ETUMESO €VOC PUCLOAOYLKOU OTOLOU
kota tn Badion

* AteukoAuvel Ttnv a€loAoynon tng B€ong tng apBpwonc oe
OXEON LE TNV QAN mapatnpnon

* H eykupotnta toug £xeL OlepeuvnOeL pe TN OLUYKPLON TWV
anoteAeopatwy tTNC 3-D avaivonc Badlong

(-) EvawoBOnoia & eéebikevon: dev exeL amodelyOel

(Toro et al. 2003; Hillman et al. 1998)



Orthopedic gait analysis form (OGA)
* AocOeveic pue opBomedika npoBAnuata
 Dopua 12 otoxeiwv

e Kopuocg, avw akpo, Aekavn, Loxio, yovato & akpoc modag
oe O2 & QA

* TuTOTIOLNMEVEC TIANPODOPLEC OXETIKA HE TN PUCLOAOYLKN
Klvnuatkn tTne Badiong

(-) Metpla aélomotia tng OGA

(-) Movo mAdyleC KLV oEeLC KopuoU, awwpnoelc AA kal Kivnon
TOU yovatoc npLv to HS =2 onuoavtika enimeda aglomniotiog
netaév dtadopetikwyv Babuoloyntwy (inter-rater reliability)

(Brunnekreef et al. 2005; Toro et al. 2003)



Table 1: Orthopedic gait analysis form

STANCE PHASE SWING PHASE
Item Question Early Mid Late Earty Late
General @ Is a shortened stance phase present! Left Yes/ Mo MLA
Right Tes/ Mo MA
Trunk 1) Is the trunk anterior to the hips? Yes/ Mo
(3) Is the trunk posterior to the hips? Yes ! Mo
(4) s lateral flexion present? Left Yes/ Mo MLA
Right Tes/ Mo MA
Iz arm-swing reduced? Left Yes! Mo
Right Yes/ No
Pelvis @ Is the posterior rotation excessive! Left P Yes! Mo ¢ 1)
Right A Yes/ No MA
Hip @ Is the extension reduced? | eft MA Yes/ No MA
Right A Yes/ No MA
Knee Iz the extension reduced? Left MA M Yes/ Mo
Right MA MA Yes/ Mo
@ Is the flexion movement absent ? Left Tes ! Mo s ¢ 1)
Right Yes / MNo A MA
@ s the flexion reduced? Left Yes / No P& MA
Right Yes / MNo A MA
@ Is the extension absent! Left LA Tes/ Mo LA MA
Right MNA Yes/ No MA
Ankle @ Is the plantar flexion reduced? Left (.} Yes! Mo ¢ 1)
Right A Yes/ No MA

NA = not applicable (Brunnekreef et al. 2005)



Salford Gait Tool (SF-GT)

OBeAlaio eninedo / madia pe EM
* loylo, yovato & MNAK otnv O & QA
YynAn aélomiotia: yovato

KaAn aflomiotior petaél idtwv/dlodbopeTIKWY
BaBpoAoyntwv

(-) XapnAn aélomiotia: woxio

OBSERVER REPEATABIUTY OF THE SALFORD GAIT TOOL, Tore 329

Table 1: Thirteen Gait Styles Derived From Statistical Analysis of Quantitative Sagittal Plane Hip, Knee, and Ankle Data From 56 Children
With Cerebral Palsy Gait and 11 Children With Normal Gait

1: mild crouch Increased hap and knee flex

Z2: mobile crouch Further increased hip and knee flexion, re
¥ moderate crouch Increased hap and knee flex
4: sovere crouch Increased hap ion
B Increased h tance
6 ns Increased hap mobilit in stan
7 ee flexion Reduced hip a
& re equinus Increased hap flexaon ed
plantarflexion throughout gait cycle
O stiff leg Reduced hip and knee flexion, reduced plantarflexion at toe-off
O weak plantarflexion Normal hip, increased knee flaxion in stance, reduced plantarflexion at toe-off
1: anide double bump Increased hip flexion in swing, increased knes flexion at initial contact, 2 dorsiflexion waves in
stance
12: near norma Reduced hip and knee flexion, reduced plantarflexion at toe-off

13: normal Normal gait (TOFO et al. 2007)



Wee Glasgow Gait Index (WeeGGl)

AcBeveic pe EMN
11 napapetpol Badlong
>kop 0,1 N 2

000 > €lvol N ouvoAlkn BaBpoAoyia TOoo Lo
SUOAELTOUPYLKO TO TIpOTUTIO BAdLoNg =2 avaykn yla

nopeufoon
> LEAETEC yLa eykupotnta / aflomiotia

Ta mpwTta ANTOTEAECHATA ELVOL EVOOPPUVTIKA VLol KALVLKA
Baon & gukoAla otn xpnon tng

(Tennant et al. 2012)



The Wee Glasgow Gait Index 1 SAGITTAL INITIAL CONTACT  R: 6 SAGITTAL LATE STANCE R: 7 SAGITTAL SWING :
FOOT L: THIGH ATTITUDE Ls CLEARANCE ke
SAGITTAL CORONAL
Initial Contact Mid Stance
foot pelvis obliquity
knee knee progression
Mid Stance foot progression 0 1 2
knee
ankle 0 1 2
Late Stance 0 1 2
thigh SCORE R: /22
shank L: /22 y
Swing é >5° Inclined 5° inclined >5° reclined Foot Clear Reduced Requires high
foot Heel Foot flat Forefoot -5° reclined clearance stepping hip
knee (Vertical Thigh) hitching to clear
2 SAGITTAL INITIAL CONTACT 3 SAGITTAL MID STANCE R: 8 SAGITTAL SWING R: 9 CORONAL MID STANCE R:
KNEE L: KNEE L: PEAK KNEE FLEXION L: KNEE PROGRESSION L:
2 1 0 1 2
1 2
Normal Reduced Reduced - Internal: Internal: all Patella  External: all External:
5-15° Flexion 16-30° Flexion >30° Flexion >10° Hyper 0-10° Hyper 0-15° 16-30°  >30° Flexion 50-70° Flexion 35-49° Flexion >35° Flexion only part of  of patella midline  of patella only part of
extension  extension Flex Flexion patella visible  visible visible patella visible
4 SAGITTAL MID STANCE S SAGITTAL MID-LATE STANCE R: 10 CORONAL MID STANCE R: 11 CORONAL MID STANCE R:
PELVIC OBLIQUITY L: FOOT PROGRESSION L:
ANKLE L: SHANK ATTITUDE L: 2
0 1 f Z‘ 1
2 1 0 1 2
2 1 0 / 1 /Z I I
Neutral Up 6°-15° Grossly up >15° > 25° 1-25° Normal: 21-40° >40°
525° 0-25° 0-10° 11-25° 525° 510° 10° reclined 5.15° 15-25° 525° 0-5° up from _ e — Internal Internal 0-20° External External
Planter Planter Dorsi Dorsi Dorsi Reclined -5° ;::lilr?:d Inclined Inclined  Inclined horizontal ’L"”l‘ﬂz‘v?w‘";?'::has d'opged d‘;W"-’.;' ! Exteraal
flexion flexion flexion flexion flexion MIS 255784

(Tennantet al. 2012)



STAMCHE PHASE AFFECTED LEGG

e Wisconsin Gait Scale (WGS)

3 al 5
4 = marked use
5 = marked use, wide base
2, Stance Time on Impaired Side
1 = Equal
2 = Unequal: compared to unaffected limb vetmains on the affected leg for a shoter

1ocd of tiime

F

i = Very Bret: least amount of time

Step through
Foot does not advance beyeond the toe of the affected foot

A Seep Length of Unaffected Side
|

S * NMoootwkomoinon aAAaywv

2 = Deaeased shift: head and tunk crosses midline, but not over the affected foot
3 = Very limited shift: head and tunk does not cross midline, minimal weight shift in the
divection of the affected side

1 (measure distance between feer prior to toe off of affected foot) 4 4 4
I Up to one shoe width between feet a LG E'ca aT[ O
: Lp te two shoe widths between fect

mester than two shoe widths between feet

o]

e Affected Side, with or wi

i

. Stance Wi
1 = Nost
2="Mod
i = Wide:

TOE OFF AFFECTED L

6. (Guardedness (pause prior to advancing affected leg)
I = MNone:! Good forwand momentum with ne hesitancy noted

R * Bwrteookomnnon

Marked hesitstio
7. Hip extension of affected side (observe gluteal crease from behind subject)

1 = Equal crictision
2 = Slight flexion
3 = Maked flexion

SWING PHASE AFFECTED LE(G

8. me;Jij::s:m:zl::i-aﬂnl;im swing = Ag l,o Aé v n 0 n T[O LOT l- K(b V

2 = Increascd rotation:
] Maked Rotation: E

termally rotates the leg <45 degrees

2xterially rotates the leg =45 degrees

9, Circumduction at mid swing (observe path of affected foot)
1 Mo

I
2 = Moderate: Affected foot abducts up to one shoe width during swing
3 = Marked: Affected foot citcumducts more than one shoe width during swing I I E l a O w V

10, king at mid swing
1 MNone
2 = Elevation
i Vaults

11. Knee flexion from toe off to mid swing
1 = Normal
2 = Some: Affected knee flexes, but kess than unaffected knee flexion
3 = Minimal: Minimal flexion noted in affected knee (barely seen)
4 = None: Knee remains m extension throughout swing

12, Toe clearance
1 Nosmal: Toe ch

rs the floor throughout swing
2 = Slight dimg: Toe dings slightly at the be
3 = Marked: Toe dr

vhing of swing phose

during the majority of swi

13, Pelvic rotation at terminal swing
I = Fowwand: The pelvis is retated forwad to prepave for heel ghrike
2 = Meut Posture iserect with pelvis in noutral votati
ted: Pelvis has marked lag behind the unaffected leg

iom

14. Initial foot comtact

I = Heel atrike
2 = Foot flat: Foot lands with weight distributed over entive foot (We I I I I lo n et a I . 20 15)

MNe contact of heel: Foet lands on the lateral border of the foot or toes



Visual Gait Assessment Scale (VGAS)

* Eykupotnta o€ oxeon e 3DGA

* Mawdta pe EM (nuutAnyla)

* YYnAn cvpdwvia yo akpo noda amo OTL o€ yovato & Loxlo
* Mrmopel va xpnotpomotnBel amo Amelpouc mapATNPNTEC

* VGAS aflomiotn yla akpo moda yLa EUNELPOUC & ATIELPOUC
TOPATNPNTEC

(-) meplopiletal oto oPeAlaio enimedo + kakn aélomiotia o€
yovato &Loxlo ylo EUTELpouC & ATELPOUC TIAPATNPNTEC

(Dickens & Smith 2006)



Parameter

Category Definitions

Score

Foot contact in stance

Toe / toe (equinus)

Foot fiat / early heel rise
Fool flat / no early heel rise
Occasional heel / foot flat
Heel / toe (normal roll-over)

Timing of heel rise

Hip in terminal stance Hyperflexed > 20° 1
Mod-mild flexion 0° - 20° 2

Normal (extended) < Q° 3

Hip in mid swing Hyperflexed > 45° 1
1 tlexion < 25° 2

Normal (extended) 26°- 45° 3

Knee peak extension In Flexion - severe > 30° 1
terminal stance * Flexion - mild 16° - 30° 2
Normal 0° - 15° 3

Recurvatum <0° 4

Knee peak flexion in swing * | Hyperflexed > 70° 1
! flexion < 50° 2

Normal (extended) 50°- 70° 3

Initial foot contact Forefoot 1
Foot flat 2

Heel 3

1

2

3

4

5

1

2

3

4

5

No heel contact (equinus)

Pre swing / stance limb level

Just after swing / stance limb level
Just pre - double support (normal)
After double support (delayed)

* angles also recorded

(Dickens & Smith 2006)




&5 Tpobidotatn avdiuon Basdiong
e ¥
2. t Q

e 3D Kwvnpotkn
Gold Standard!!!

N

* Yuvduaopuog e force plates
(3D KvNnTLKA)

* EMG

(-) Meplopiletal oto Ywpo Tou
epyaotnplou
(-) E€ELOIKEVEVEG YVWOELG
(-) Ag&otnta =2 epunveia
QTTOTEAECUATWV

B (-) LKkpd TSI A dtopa e
| coPBapr| avamnnpio

(-) AtaBeopuotnta
(Dickens et al. 2006; Coutts 1999; Davis 1997)




AwaBeoipa Aoylopka & Edappoyec

 Smartphone & Tablet Applications
— Dartfish Express
— Ubersense

— Coach’s Eye

DARTFISH

— RanchoGait App
e Desktop and Web-Based program

— Kinovea
W\ b,
— Dartfish ~ : o)

[3 Q DARTFISH




MNpoPBAnuata
MeBobdoAoyika eAAelppaT

2UYKpLON LE Eva urtapyov epyaleio mou 6ev aéloAoyel to

-
¢
|\

o

ﬁ 4]

)

s =
o AN A
S s\

1OLo YapaKTnNPLloTIko Padlonc

H evvola tou «Gold Standard»

161e¢ mapapeTpouc fadlongc;



MpoPBAnuata
e A&V UTIAPYXEL KOLULOL CUOTNMOTIKN TIPOCEYYLON Yla TNV
avarntuén & SOKLUN TWV CUYKEKPLUEVWV EPYAAELWV
e Yriapyovta epyaleio pailvetal va exouv dnuouvpynbet amo
TNV KAWLKN OVAYKN/TIPAKTLKN XPNON Kol OXL Ao tnv
ETLOTNHOVLIKN dlepevvnon tng maboloyikng Badlong
e ta Alya dedopEva mou UTIAPYXOUV OXETIKA LLE TNV TIOLOTNTA

Twv gpyaAeiwv OGA eivatl pkpncg aélog



MNpoPAnuato — AéLloAoynTec

Atloloyntnc: epmepio/eknaidbevon/ vmokeipevn yvwon
™G Badong

A&LoAoynon amo eUnELPOUC & ATIELPOUC KALVLKOUC
Antapaitntn: KaAn aélomiotio petaéL dtapopeTKWY
BaBbpupoAoyntwv

«A&lomiiotia petofl Olwv asloAoyntwv» Twv EpyaAreiwy
exeL aéloAoynBel Alyotepo cuyva amo o, TL N «afLlomLoTia

HeTalL Stadopetikwy asélodoyntwv» =2 enidpaon pnadnonc



MpoPBAnuata - Opadec aocBevwv

* Eva epyaleio 1o omoio sivatl aélomioto ya pia opado
acBevwyv pnopet va pnv aélomoto yla pa aAAn opado

* MAnpodoplec oxeTIKA e TOV AKPLBN KALVIKO TANBLGUO Kall
TLc maBoloyiec tnc Badionc twv acBevwyv omavia
MEPLYPADOVTAL ETMOUPKWE

 MéeyeBoc tou delypatoc

/7 RGasTroc||=2 (R .LIGasTroc



C@MCQL@Q(@KI 2UUTTEPACLOTOL R

e Aev elval OKOTILLLO VA cUYKPLBOoUV Tta epyaleior peTaéy TOUC
* To kaBeva exeL oxedlaotel yio OLPOPETIKOUC OKOTIOUC

* Katnyoplomoinon twv peBodwv aéloAoynonc Badlong
LEOW TTOPATAPNONG TTOU LUTIAPXOLV oTNV apBpoypadia

e ooBeveic ue opbormnedika mpoANpATA;;;



MeAAoVTIKEC KATEVOUVOELC...
Avaykn €€€AEnc : BeAtiwon aflomioTiag, Lelwon KOOTOUG,
dopntoTNTO
BeAtiwon epeguvntikng pebodoloyiag
Au&non Oelyuatoc

ueyoAltepn epdaon otnv aéloAoynon opOomedikwy

aoBevwv




& 26° Etnolo MaveAARvio Emiotnpoviko Zuvedplo

QDuokoOeparneiag
MoveAAnviog 2UANoyoc QuoilkoBeparmeuTwy

EUNGUPUGEOITOAD]
*



https://www.researchgate.net/publication/311512285

