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Normal Gait and Pathological Gait

Kyung Hwan, Oh

Dept. of Physical Therapy, Shin Gu Junior College
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= 2ol w3lel Borelli(1680) 2ldted 3z
2 7130l O3k AFE T olU2 B AT
9124 Inman, Eberhart 5¢-& oz Fzish
o FEFAAE S o7 ¢ golsigicl 2 A
3 uae] nep U 54 AL FHe4
Bolet A7k A 3l (temporal and quali-
tative relationsnipjo] w3k 4B -E dAS ¢y,

ol
RYS

2 % Murray®, Sutherland!® 2} 7]e} &
Fzbell oJle} B-abgh ngriald] gk whEst
o}

pafola AXH A 53FFol 2std] P
o] = oA xix) o] A £z &-E(translatory pro-
gression)o 212> upajd-gel Azle dojuys ¢
4xe)l zdol A2 Yasix] YAldrl 23] 2y
o] g F9ol AL 7-golwd el A zbd
el 5l 28t 77}17‘1 A "ol 28-F3e -8
£(coordination) | T, £F7d mHFE47
Z s 9 TR AR ol a7sEe e
Z3E o] 2 E A $E0 24 W AL 2Rt
24 wysieg shAle ol QlAlTE, A4k
AR Ao Soll ol gL et
(2 slale] o3l obrlH olAnI S Aty &
A shr] el A AR I AL ols] sl ok 3l
B BHEIE AFEste] BBy olF 5 Urh

dar g Fate] U gl S ARshe wYd
AL Felx 5o Fa5A4q A% FddA T
8% ool7t grlm AkRsjo] olo} Mxpe A :A
% B3t & Skax} e

o
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1. 2#9| 2|(Principles of gait) ¥’

1) g & 92l (Mechanical principles)

@ #4419 Uale go] HglAl e T HXY
Zolel, n3e 5hx]9] =125 (pendular motions)
of 2l dojrtmz qlAlel A4 (inertia)d = %
Aol FEs] okghc,

® &5 o9 oAl 3ol A45kA oE A %
= Al Aolo, Ayl g 7o) Aol g
sl Aupoz 5T ALslEe TR $5Y
(momentum )-& AA| = o]oliich

@ Y sHlow A gEs] 44 ¥ FHTH84
£ zZteoh, 37T a4 (vertical components)
+ Y9 iy dbblE A4Sl S TYgas
(horizontal components): Av}-¢-52 o3}
+= oA 7] (restraining phase)9} Aul3-5-¢ oo
7]+ #x17](propuisive phase)® =ojglon =
Blol 5-& e e F3 77 R A&

@ =Yde] 255 (translatory motion of

lever)& of% Holiiioi« e E £ 335
o] ojste] o] Rojxlel, wadAe e wap HE
He S99 nadeid ms 2 slado] dojytel

® 2y¥Lx e Fad 9] 759 A wike =fe}
Zefalel, oleldt Y 1, & Fade  4laldo
sk} YAV A -gupgke glo] H.8d iAo A
Ab(slant)ol] ¢jsled A=)

® ZAHQ vy slxlo Dolol] A A ghwE
7} (timing)$+ A Soidel, 7h HAlxl nye
7t AAREEE E 5 A EF Ajzko]  wEojxfo
grel,

@ THe ZEs) 5 5E Yot A 2E A=A
H-(base of support)rs} AWArbok ghr}

A9 Axe AR w7 FHe  ApdEx]
9 (diagonal push)2o2 oJojumz wae] 74
< AxH e dini otz opate ate} ghebaicl,

@ iAo 4 AAZix o) 379 Ay
22 guso] gl

2) #} 4-& o=l (Anatomic principles)

@ skxle] whe -2 Ao 4] vhatyl  £4be]

Ll 3oL Z1 3
“Feg-s A4gber

-

-9

& 7k okgte},

® sde] PAHZEe4d (normal flexibility)2 W
AL st nYA] Yogt 9o ke et
T;]-_ .

® vgExe] F7he WA-S(stride)e] Zolok ¥
Z(tempo)®} F7toll 2J5ked Qojrgel.

@ 1o F7bel SR A v)sH F2A7Ix
WeTd UET A BEE A gskesel
Fokteh

® Y87 Z9-5-2 o)t Buksh u|AAA
ojct,

A, AFHI] FEZol 55 Yevid Y
2] o2 mAe] A= EE el o)

B. #}x3 732
<+ Ashe Aqle] "ok A4 ow 49 FEe
3o E5(hip swing)s} T8¢ $5E Aolct

C. X9 Aabuloll 4] ¢85 RE 23T q)
A T s SR A A4 kg el o]

A9 ZE(arm swing)

S
D. T 3% AYoz $4Y + Q&
HEd ek 4R AAY B 4L weaving

gait &} fdqlo] =i},

E. 342 £91-2-%.2 Z ¥ o i (juner border)
ol xkdAd4toll ¥ w Yojrte},

® A9 2x978%2e] A=4(tenden action)
< 2] HAA Q] Zahgoll Fefghr

@ HA 3] #AHEshe e & 285 o]F ¥yS
7t &t

HAFH3t Rl A= 7 FHL Ay
2P ¥ Tadtsdol

2. BYFEI(Gait cycle) 1)

BRI dF A FEds) wol HEg A
L2278 FF kX FTHI} ohd] wdol] HEE o
742 dolrbe T2 Tkl 2 dkxle] w3y
% 9)ztv) (stance phase)9} §2+7|(swing phase)
Zedh 47l dF A 25w A
5% o (heel strike)2Ye] 4] a5l 52 3lx)9
drtebo] w4} Hold wi(toe off) By} glzt
S Wlvl F¥e] 47 x1xlal(supporting sur-
face)oll J&F=o] glon] BT 60%E
Teh 7l wobde] oA Wolztuial A3}
Sle] heel strike A Rlol Tubwd 2 F>)e] 40%

e

AN k4
2L

2_._



STANCE PHASE

mid-stance

heet-strike push-off

SWING PHASE

acceleration sviing -through decrieration

for 2=1 I K g

2 AR} 4d7E ARt F8AA (heel st-

rike), $zk4lz(midstance), A% (push off),
271 sbé(acceleration),  F7b-f-2(swing
through), 7h&(deceleration)e® Jxlch(a¥

1), B3¢} 75=ql HdlAe L5 gyl wei-
ght acceptance(heel strike), trunk glide
push{first half of push off),
balance assistance(last half of push off),
#2471 pick up(early
swing)® -3}

1) Weight acceptance

Heel striket ™9 g7i{demand)o] =zA] W35}
= T7kE L}EMD} 27} woll %] 2 push
off o} 3. "‘Wé«l FFol] o3dh kRl Alnb
2% w2 1 —rrzhsw o] & E3e) Mufols
%+ =] Skl se] 52 (momentum)-2 73 F
T Ayke® olFshm ok, FAYR wierhd £

(midstance),

swing), reack{late

Wé%% Sred MEE A4 5 gAsch 2ot
B AFARE A mALL o N0 FTH, e
- A, S 7‘}2&— ol&rh FulEFZ{dorsi

flexors)o] zgsled F3o] xwo] txly] ol 2
HARA Y B o8 gl Y= 2% S

TASK: WEIGHT ACCEPTANCE (INTERVAL:.HEEL-STRIKE)
Heel-Strike to Foot-Flat: 0 ta 15% of Walking Cycle.

DEMANDS:

1. Shock absorption
2. Limb stabilization

3. forward travel without Interruption
4. Balance on one llmb

SHTUATION:

1. Strong forward momentum just before heel strike
a. Body traveling 2 mph (force from push of opposite limb}
b. Swing limb traveling 5 mph (force from own push plus active hip and
knee fiexion}
2. Extremily reaching ahead of body
3. Heel strike abruptly stops. forward travel of foolt; momentum now concentrated
on lower leg (tibia)

o3l 2. Weight acceptance

Heel strike A& 5 7px 2o dojvles] Sk}
= FWETTo) il F4o §5E FXETILT
kx| ke Floln JuAE rixjujE(soleus), 7
F(tibialis posterior)& oA 2w oE
A5~ (quadriceps femcris)-& a4 =g
3led 73-Z=iz] (tibial advancement)Z oA dh=
Aoleh, AF 95 %+ vyFrel & 10% o]
o] g]zxl(stance foot)R o|53lct Heel strike
d)4 foot flat 7xlx x| F719] 15%5 2RI
cH(2d 2).

2) Trunk glide

27l ALY 55l x¥glel Aol HalF

e ok slAsh Auke s ol 5E o AFHINE
Zgug Mg HEY(fore foot)e]4] uiAlxic) o

Yot 429 2 52 o AR IR oAl
se ARy AFEehE s FaAe 7
HE EFNEFAcL o] 77 Feled qlAly: dF
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TASK: TRUHK GLIGE (INTERVAL: MID-STANCE)
Foot-Flat Period to Maximum Dorsiflexion: 15 to 40% of Walking Cycte

DEMAND:
Continue forward trave! of body over flat foot.

SITUATION:

Complete single limb support has been attained.
foot fat on the ground.

Extremity stable,

Momentum still active but lessening.

Rate of forward travel slowing a bit.

gl 3. Trunk glide

3) Push

Glide 7|2kl Wololl & AFL F3 Aol ol
T L A FBYE & Sel gD g
o SATFTE A4 A Ead4el
4] ¥-Z(gastrocnemius)®] 242 Fo] Aul 93
2 st} 2 ek A%l Suck Wyl 30 o)

ol ¥ AL AMHeN 4 DHG ol
ARFZe) A8 gk 1 Ask mE wETe ye
Zdol4 2hgabeh of J1 % Tae Aol g

< v - A Anlslel 3 Fo] shxl e iy
of Folze axde $54 08 AdYY 354
Hel, o] of ;s A3<lo) (anterior ligaments)
o s 74 AFE(iliacus)st A (ad-
ductor longus)el] 93t} wlalglc} A Fo] yulE
FHE o] TSl vt Qlale Fxpd o2 SolypA H
ol Zol(shift)d Ful & v}, ol 2L mamalolrdz
o 2 zashe &alvb deob Falol] uiHzel 4
S22 Aol xAsly] Hsle] grgalolmiv|( 1Y
4).
4) Balance assistance

a2 vl Y(push force)o] Ay x5 =

/

TASK: PUSH (INTERVAL: FIRST HALF OF PUSH-OFF)
Heel-Rise to Maximum Pust o se: 40 to 50% of Walking Cycle

DEMAKD:
Renew forward propelling force.

SITUATION:
Body slightly ahead of foot.
Knee fulls extended.
Heel just starting to rise.
Ankle in 10 degrees dorsifiexion.

a8l 4. Push

o

ol 93l X == A Fol FAHF Fol=e 4V
Wbk obA] whol] A &= olglel. oI Al A
Fol ¥F shAolA W&o R wl2A] o] Fus] oF
& 3N AFE AATAIEeE e ok 65°
7bal wEA] FgEY ol A FEEHE skAl Yoix

< F2 8] gl ogk Aol =3 Wl
| 9bZ(gracilis)e]l $shAl TIF2o & z}83)
o}, Fofe] dlelz]Z(rectus femoris)o] o] 7]7+e]
Bl A 5] A EE Agget ST Ial 5
Aloll aAEFe] vt HxH o R oy}, S
2ol velsle] FalA o ExFTo] FrtH}
o ZF21AE(toe contact)o] FAIXct FdwE =
HEITE U 5 g A ATE ol okl =
H AHEAA (limp)=s] #%5E wholEolk x4
A8l Rete] zkalr] FrbelAl Hel (Y 5),

5) Pick up

ARl A Hold Skl Fo] LAm a9
Frdell A Plape e Al Bley ANt
Bl $alx oo ;
IERF FulFFo] dolilr] = gk niviele sl
5 7=l Aeloh fabde] TIH g W o
= AMAM Fabde] THHE e dE Fvt
Adld o2 HEo] w5 Aojct zwjme irjglo]

ol glome Fxpdo)

— 64 —



TASK: BALANCE-ASSIST (INTERVAL: LAST HALF OF PUSH-OFF)
Maximum Push Force to Toe-Of: 50 to 60% of Walking Cycle
DEMAND:
Assist body balance as other limb "struggies™ ¢ accept weight.

SITUATION:

Period of double limb support.
Weight rapidly transferred to other limb.

Primary limb maintains floor contact for balance while il prepares for swing.

Body weil ahead of limb.

& 5. Balance assist

TASK: PICK-UP (INTERVAL: EARLY SWING)
Toe-Off to £nd of Knee Flexion: 60 to 75% of Walking Cycle

DEMAND:

Lift foot from ground in preparatior for lorward reach.

SITUATION:
Veight entirely on other limb
Extremity far behind body axis
Toe extended gown towarg ground as 2 result of:
1) the marked knee flexion
2} the length of trot that pretrudes beyand the line of the leg
3) ankle i maximum equinis from assisting balarce

28 6. Pick up

o4 ol Ao mAYER, cRIEF
A w&F3e Atte g siEaXlel Pick up U
ol Edde o 70°7k I3l A=Y =
AH T o] Y& obx] Fyell Falvh A
22 ulg|o] 529 ¥ (short head of biceps
femoris)el 3o ofste] dojrdel AZE (G-
ojg] Ze=xl-Z(tensor
fasciae latae)2 a4 3%l Pick up
71 7F Foll whrle-g 1 A(toe drag)e £H7bo}
2 "ol A Aa] X E B Fo 2@l
7 wiEoloh shAE FEiAl Rdke A vl Aot
Uz #eEd ARz 5 doh(ad 6)
6) Reach

acus), 3-&Z(sartorius},

Weight acceptance £ 95k $x|-& =dulow
At ghe Aoz madF el 30°7 € w7t

2 A&gke}, Pick up 3ol 283 Yz Ql 4
T ZAEEFo] A& YR olAlw AL W
o] AL wj ¥ Aol WA 25k (momentum)
3} ¥ e, AAZ, Az ag=E
ole}, Fxao] AlA3}F Al pick upf w7l
&) A o) w7t 225k =19 weight accept-
ance-& 3 Fu]2 A E A8 ¢t FH
Z{vasti)o] 2gsAlR e}, FAloll wbubekZ, wkAlek
t]g) o] F-9] A-F(long head)r} mayd, <

TASK: REACH (INTERVAL: LATE SWING)
Period of Knee Extension During Swing: 75 to 100% ef Walking Cycle
OFKAND
Advance foo! for next slep in forward progression.
8e .eady {o receive the advancing body weight.
SITUATON:

Body lraveling forward a; a resuil of previous push and stance activity of other \imb.
Extremily suspended in a fiexed posture 3t every joint.

feot still behind axis of body.

Toe clear.

a8l 7., Reach



Aoll4 Ao AnbEFEE A ¢35l B5A
ol ®lc}. olFA EAZ] £J3le] heel strike &
2 E S 3= AL terminal dece-
leration ojztx ge}, 4& A FYHE 3}
Al 5ol heel strike7kx! 41}, o= FugZ,
(RAAZ, AXAE, AFAAE)Y] AL q]  2hga
Toleh FRRI7h Aubo g o] 5E o Tuks|Hal A4b
o] 2j3te] skx]e] Aol Auid o8 AR (oY
7).

3. 2ol 2™ 0l(Determinants of gait)? '®

RS o8 A Selelq Bk ggdE ¥
T8k $53% 24 (kinematic analysis)o]d 1
AEE Ankel BEe] T4l glon] o] n3
o A asetz sho] Fakslxl 2ubA o
F, €8, 3 Azag Sddde] ¢ el
o}, ol8lgk 94+ <AFA(body’s center of
gravity)?] 5% F43k8] 9k s zHy
1=

1) Zuk3l-d (Pelvic rotation)

Hell4 A A& 74 o) 22 Z2] Ty
E Ao edAlRd & Fulo] 395 (ho-
rizontal rotation)3kA] =-&d] push off o] &%
teil4 midstance 7hxl8= WA, midstance ofj4]
push off el 23jade] dolre} slxle] =z
& Zell4 47 F 8 A} olgr TuksA
of osle] F4lel +4x15-2 3/8 inch 4o
sto] Ayt AEls U E s

2) Zul7 AL (Pelvic tilt)

B fdFe] Fle] W evh4 F4lo] el
= Al ol naby Aol o5t 2

RE
Aol o] AlAell4 glzkAl W WEs] g7bx]= ok
Zb oA, nad, E3d-e 2ol Trendelen

burg position 22 Fa== olajgt Lule] Ao
744 midswing 4] M2 doy} Al x of
5"k 1 Aal F4Y +AAEL kR 3/16
Al FFEAlsE E3lE e

3) £ad FF(Knee flexion)

A A A e o] ol vepbe  Sad
FTHolel, <bd-e 9l7dr)e] k] heel strike
Aol ebd Aol 3 & Aa) Wl o) wof] 2L
A 7b2] gl 2 ok 15° Zge) Qlalyp el

3 Hu ol Wl b AxtE A
AR, olgj’t ST I T +A2EHY
T 7/1690% zhageh = e, S, Al
aslel} &gt F22152 i g 19137 ek

)34 Z3d A5=rg(Knee and ankle

interactions)

olAL Szl Zabdo] iy $Fow LuA
8- 4] WA gol3} f4bEkAInl Fukx]Eo] g}
T A Aol F2 Y-85 A=) lope
4 thZr}, Heel strike4] Emao
ol %= A whetel] W& st A TIN
L oldl Fabde] Eole Uk SeElinh ohel
push off 4] FFHE 94 ol Saldo] ezt
ok ol2fRt 5 el AA FapHAF-L T4
Aol FF5o] FkAlFE zhigrh

5) Zuk o] (Pelvic shift)

oY,

S

P
2k

A Wil 3 5] A3kl 2

o ol Basl 3

173 Asoleh, wolok Gl ol AT 3
ki

sl a4l S SWHEE aEm
Zubadeolo] Bale gule] £a]Aol(vertical dis-
placement)?] Jx & zh4sh] ¢8F Aoz HF
Aol 4bs} 1%031 HEelr) olAe  uy

HAEF, AlAY Y2 & Zoskxl gm wag o
ol F Zrigtel. B9 £T = ux(cadence)?]
ZhRehe R w2 Aolo] Teigjon g waje)
AGase n2E ZolA @1 £528 Skl
luix]-& A okglel,

Ll
oh A Aolw A9 AuiA ol g Futsld =
A

4, Hel U A|ZtHS(Distance and time vari-
ables)

Aelo A7k Yo 2 wae A ¥ 4
== Az (distance variables)s w2 (st.-
ride) ¥ 2% (step)o 7o ¥8 )] Z(width
of walking base), toe out®] HTE siely|y

A7k =(temporal variables)+ stride  step

— 66 —



oo

S Ee

18 8, Stride 2] zlo]

=
5SS

218l 9, Step9 o]

a8 10, X|Aj7)x]Ee =

e L

— e

gl 11, Toe outd zZt%

o] A7k 3x(cadence), X Fo| glvh ol
Wt Aol Bl A3t Fo9k oFd A ¥ (quanti-
tative information)-& A Fgtel,

Stride o] ol o2 dkx12] heel strike 9
Ho gyl B2 3kx]e] c}2 heel strike 7}x] 2]
AelE 235l & + vHa¥ 8). sk} stride
o] gJol& 5 step? olrt Hrl Strided] zeo]
= kA glel, Al oAy, Al =zl gelxlmE
Melol] =} vk} fdubx o2 wqle] HulA gkt
s vygsst oM A Fokich

Step 9] Aol dZ dhxl2] heel strike 23]
vl & 3kx]2] heel strike 7pxle] Azl(ad 9)&
-3 sten ] ol & wlmdle] el A +E
o 4 ok

R E(cadence)= U-EZE] step ] 24 UA
3} Exoll4 strided] Aolr} grolxlw gxpel} v
ste] ghm whE stride B A= ¥l ek dHkA

o7 45yt Ekskd vxeol stride o] golyp ¥

7l Z7hgel, =¥ B2t S48l o] T A(double
support)d] Fjztel 4w Bxsb 187F 1801
steps/min)g wl& olF= A7} Afekxl=] v (wal-
king)-2 @el7](running)® #Wike}

4% (speed)= AF2 TAY T ¥ FEk(scalar
quantity) ¢ 2 F7]e gl wge skRlam X%
o}, Wl £t dubdew wx  strided] ol
23712 Fo] F7bEle toe out & e FLH
oh, 2y vleld]l =l whe 45 & o7l #3H
stride d] Aol & Zrtskm ¥z & 7h4i3kA v stride
2] AolE Zhddtw 32 E Friehe FE Atk

A 7jx} B2l ZF(width of base of support)
o kml el Am(ag 1002 9 vk i
44 SR 7I L 4F SRR X Ashe St
)7 L2 ¥4 (center of gravity)S o537l
Yog 295 (side to side motion)d] & 5
7HA A, malolv Aolil4] delvbe AAE FHF
ok Aol 8F7F F7HE vl ® AR AR Zo] F
7tEE 2 4 vk 4ot AL o]Eus B 4
3] 3tue ok A4S st ¥ A7t Hast
oh, HAkel 9l x| sla] o] E2 1~ 592 Heo
£3e},

Toe out & Z=(2™ 11)= FH9 4] (oot place-
ment)e] ZEE oujde Ao FH]  APAst
Z-30] Z4](center of heel), Al 2Fx]E o] 4ol
o5t H4" Fdx 2 FA%h =kl toe out &
25 HAE T4 o 7°0]n naLx st Welx
o toe out & ZAE zhaXThY

N

=] =]

5. 2At2(Muscle activity)!» P

A7 ZZF(pretibial group)2 2% 1244 B
= AX™ heel strike4ld] Z-gHE TR
A 4422 sl heel strike2Y¥e] FH7b @l
gubsk AEse % AT 7] Zhed 3-Ho

A FWEFIL AAAQ W, st 3
32 WelE obHe sl Agateh oA £
Ak meolvt AeE AE o FP4LE Ak T
steh = 4] F ogviete] el $A WAl S

o3k A2 3o zhgRtel
=x 222 (calf group)? #-§e o3 jzrid]

ab el WS SRAsE AT werEcldT ¥
del zle vkl 173604 F, TAE Ay
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° A" 103 Gy B oy g * g

a8 12,

L2 % ol%3dl= push off o] 47| & 283}

o}, = 3hJel Fed 710 & FFo] Eo] ¥A o
25 7le) A FHT F5YE FXTX ot
Fr2hzlel] "8 /“44‘: FAE A7l Aol
Elftman®-& o] ol -f-2h #eted 53] Fast
o AE % Pdr}

A}%E_lil( uadriceps group)> heel strike™

Foll zhgshel “$4lol FEul kol Ssted A, W]

uho 2 sl S WxITeh oldle <lAle] T4
of EapA Fabeu wolAuil Fabde] Ik
g whA k] S8k Al20 Agol Y asdie

midstance o] 4+= al2]2] “F4lol  Saldaiwlow

o] 53by] o F| AR glelAleh
s#H3(hamstrings)e] 3282 A5Zwc)
Bz ojdul skl gwlow §2Hd o o] 28

T i, waAldld Al Aldse] el &
bk o Fs A Shslel sl augrt
o £%g hashd syl a&-%i-é’:%‘# Aol <]
TSR L IR Tt well A Sl
FRoll A AT el 3 ‘;-773_%% e B

WALEME CYELL
Swing STANCE PHASE THING PHALL o
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-
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00
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SOF QUDRCEPY srous
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20
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ool

0}

sl MaMITRMG crour

ot -

3 S
:o-x‘\ \
e
% 119 % aa L
! T ] 4 g

228

Al "ok S0 A%l Y8l we] nyHn A5
ol SRl 485 Holl wfet ez g
= IHAER ol FHe oldft AT AT 7

Z SAES A nad-e A do ¥y
<22 2g]ho)

=2 (gluteus maximus)-E AFdYe 34
4 heel strike Ale] ]} @50} mlc}  cle.o
push off §Fo} S21Ta 3 2h-gate] FA4lo] &x

r‘-&-f

(propulsion ) $l3}e] maldsl Ssde 4z
ok AT AT 2, Ealel T3
€ A% YXI57] Y8le] heel strikes] iz} ub
=g ol

2z (abductor group)2 Tuke)
+(lateral stabilizer)© 24 heel strike =
Fo] Zlajol gl hzslel Hulsk sle] el
22 Ffol A28 eirbe AL YA Tl
2 F Sixl2e] 2hg-2 c}el]lzhy] (single stance)
ZE 2 f25ctrt o] Eql g7 (double
stance)oll 4 Alebdlc}l, 5ol sjulatge  pE
<, eTe AEAs)eh gaghe)

é-BoL_;r__

ok A2
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Waae (adductor group)e §&re x5
o} Folo] Hdlag-g Balch 2 F A WA 282
AREE, dEEE] Hulabgal Ao gx|Fich a8
2 WAZ2 heel strike AF FFAolge 2=
i Aol T+ '%1794]31 2ot E A8 toe
off A == AAel] velhudel, AT J5E
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6. O|ME#(Pathological gait)

1) o]ty sge] ql®

5% =t ¥=i(pain or discomfort)2 o]

U 5ol A At w2 Re 4% JEakxl ook
SHAl mgi=l gl olAg zeld + v, AT A
F3br Al oleldt gal-g ghxbollA| Eojmo} <hohu
3 7HERl gAlst obdit), ®xlbrl Ao =Sk b
T T gokd Ao dSel g EAE
58k Zoluj ofglr},

2ok muscle weakness)?] FEwY d4lH
olml X A7 A4t Welxlz stepo] 1% AASF
Ty Tete]l epder, HH
o L ohE T8dle £3% 2y

< A

(arm swing)®] 7,}5:)
3ol AT 3o
3

R #(extreme deviations)-&

$oa

o)
4 9

44, A% Qe

%lik °]2‘131 ]2 7 w9 = g-(disuse)o =
Qoluhe] ol wyRMal AHEH A & F
074 o elebs AR o]
= mcoordmatmn) 7t =7

= =

R T

£ S|y »alg Jehich 3x Qe AW
_]

Heo® ZAishe 53¢ 94 H Sxle AEE £

A o AATF =L A2 AAshEen 4k
Al gt

S| d
Bajow Bialn cof4] o 791 gakx{ql ol AuF
s ol #ske] o F

(1) Al7 & 75’3}‘—3 1§k ¥ (Gaits from
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