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II 

n7~~n»n ~v1n1~~uu~~L~U~~ ~~u1~~1nu~~~~v~L;~1i1 ~v~~uu1 
• q 

I ' I ~ 1 I L~~nqu~n~~~~~~~n~~nn1qLQ~~-·1v~~~-·1n=-· ~~u~n~L~V~~n1~~1~0~~~0U~1~0~V ~~ ~~ IUVI PIVIVI"OI ~ 1 ron~~ n1Ln~ u~ 
u " 
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~v1n11L~uu1~vg~U1~~~1~v~1nL~~v~1~1v1~1~~1~i~· ~~~u1~1~~~~w~1~1~Li1~~Lw 
1111 

uv~~~~~u~~n11Li1~~uv~~~~~vn11L~~v~1~11~~L~v~~1~1n~ ~1~L~~v~~Ln~L~v~~~~ 
L~1un1n~1~LivL~v1vu~vu~~~~u~~vgvg1~i~ wv~U1~~1~u1~~v1~~~~nu~~1~~~ua1 

II II 
I 1J 1J 

n11n1~1~vvnu1~~v1~~~~n1L~na1~Luv1~~~v~n1~~~~n1L~~~~~Ln~1~~1~;~ 

q 

1J I 1J 

~~Lnv~n1t~LUvLev~~~~~v~~1~~1~~ u~~~1~L~na1~Luvu1L1~1vu,~v~~1~~1 

IJ IJ ~ 

~>L~n1~L~1u1~v~~~v~1~uu1~~u1~~u u1~~u11u1~~1~ zo ~1nLu~ 
q q 

I I 
1 .a. fa o u .c. ou 

n11v~L~1v~nv~n~~n1n11~~~1vvvnn1~~n1~ 

IJ I 

LW11~~~~1~Lwna1~Luv~~1~~1~1v~n~~ 
q 

... 
~>n11~~ ~~~1~Li~~~~~v~~1 n1Lwn11L~~v~1~1L~~~1n~~ 

n11~~~v~l~~11~~1~1ru~1n 
I IJ 

~1~~1~~nii~~n1Lw~v1~~~nL~UL~~~1n;~ 
u .. 

f I I II 

L~vL~~n1~~L~~v~1~1u~~n1~~na1~Luv 
I IJ IJ 

~1nnn11~nL~U~~~1uua1u~~1~~v1n11U1~~~u1~11 n1u1~11~~~1~~1~,~~~U ... 



I 
I D 
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I ~ .. at I at II U "1 II , II II Q 
~n1~~~u ~vu~11~uL~a~~~~1v~~1~~aun~~1n ~ ~~~u~1~L~~ .. 
II I I 1•111 II II U "j' 11 Q II ,: , II 

~ve~~ ~ve,~n1~~~U u~1~~U1~~~~1~~~~L~e ~L01~0~1~LUv ~ 

,~~1~L~~a~~~~~n~~u,~n,~n1~,i~~~~~Ln1~n,1~ ~vnv~1~in~1e 
.. 'I .. 'I 

~~~1e,i~~1~L~~e~~1n~u 

__ ._.,......~~ 
~" ' t," 

n1~ 2 ~~Uv~,Un1L~a1n~n1~ 1 ive~~U~1~~~1~~uiv~vLi1~~~vvn 
.. 'I 



10 

, u 

n1n 3 1~~1ru~~ eui~WU1L~1W1ru~~W1~~1~~1~ 1 ~~ ~n~vn~~v~U~~ru~~u~~ 
q 

u 0 

II q 
rnrn 

, 
n1n 4 1~ru~~n1~~1U~1~ iU~1~liru~~ 

i11w~1~~n~1~u~~~11~L~~~ 
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n1~ s ~v1~1~~~euiu~u1L~1~u~Lw~1~~~u~ ~v~1~~~u~v~1~L~u1~~1~~u1 
n~~~n~u~~~;u1u1i~~~~~ ~1~11~~1Lv1~~~L~~ 

u u ~ 

U I 

t.~n~~u;uL~uv~~H~~~~,n1~~1u~u1Lw~~n~~ u~1~n~~n1~~1u~u1 
u ~ 
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a 431 1 aa a 
vn1Jvv~L~'Uv~,.,~ 

!I 

-· 

I I 

n7n 7 in~n'fvn Lu1~n'1vn11L~Uu~'1'1!~n1~~1'11.~~1 ~u~~~1~~~~1'UL~un 
!I 'II 

I i'ft.l t,l ..: i'ft.l t,l " J: Q i'ft.l ,.~~11~~n'1un L~~~'ll.~1~~~~~1~ L~uL~~~'II.~1~L~~~n~~~'ll. ~~L~ 
'II !I 

t1 ~~t1~ L 11i!i'll.~n,.un 111LL '!11 11. 11~1 11.~~ ~ i11 ~ 
!I q !I 
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I 

rhn a 1'1-t'U111 t111'1-tci~~1~2-11nin iil'l-tu1111h~~6i"'liLL'il'UL'I-t~a~~.,." 

Q II ') II 1 I 
L~nuvt~L'U'ilv '1-t~ 

~ 

II 

n11vvnn1~"ln1au~'1-t11n1n1"L'I-tci1~ ~~u~'l-t11v1~~~ni~'l-t~vu'l~li1" 
~ 

LL~ L ~v'l-t!l~oWnLL~'lenn11U16li~~~~n L ~1cHJ1 ui 'U 1~-ti1 tl1v1n11U16) 1~ 
q 'I 

II 

nL~1~"U~6)"11~1U1"1u~1v2.11n1u A11'1-t!l~~n n1U~'Iot11~1~1~n1'1-t'U~LL~'Uv'U~1!1~111~v" q 
q 

I II 
0 "' IJ n1nA1" 

II II II II Q 

Af"~~'U1'ULn111 n"~~'Uv~nUA112JL~liU16l'ilv"LL~~~A'UU~~1~!l~n11~6l'ilv"l~v 
~ 

u~~v"n1v~1"l~vLiv"~J~L~2-Iv~"~~1~~~ ~1'1-tfuruli1a~~v1'1-t~~6lu~"~~~v"'l-tiL1~1u1u 

II I 

u .. "" 
L'W11~\\~'U'UL2-Iv2-lv1 

I 

~v L A~v'U 1 '1-t11 'lot~1 ui 'Unnn~n1" 
q 
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'· . 
I 

nln 1 ~n~~~1~~~~~u~~~~~,u~ ,. 

I U 

nln 2 n1~~~~n~~v~~~~~i~~u1~~ 
u 

11 a. t:a t:a a 
~~1~~~~~v~n~~u~~~~~uL~~v~i~~ ,. 

0081 87 

13. D.fl.2534 
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I 

~liL~1u~~n1~uun1~~1~~~~1i~1nn~~ 
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~ I U 

vvnn1~~~~~11n~1~L~v1~~v~L~~vL~v~11~~~~v~n~1~Luvu~~n11 
" 

U I U 

v~1U~fl~v~~un11~U~1~~v;1~v~n~UflLnu1~ 1~~~~~0~~~~~10 n1 .. 
iiLn~n11~nL~~1~~1~ ~11~n~V~11~~~1L~~v 

~~flL~~~n1fl1~U~UU~~~~U~v1~~vvfl <n1L~U1~L~~> L~11~Lrtun1 
~i11~~~~~~1~~~~ Liv~~1flL~U~1~,~avU~1 

q q 

u 
II ol:ll 

vflL~~~1n~u 

I 
u ~ .m II II 

~~ru~L~v~~~v 

- 1~i~Ln1U~U~~vUvUn~1~~U1U, 
I I 

L~vL1~~v1011~1~ i1~~~ u1~ ~~v~~~v1~~ ~~n1iiLn~n11 

~1~~v 

~1L~~~v~fl11~1~~v L~U 
q 

vli~L~~ ~nn1iiLn~n11~n~1~~v~LivL~v L~u n~1~Liv LiuL5u q 

u~n1~~~n1iin1~~nin ~vL~~vu n11~1~~v~1n~1L~~n~~1~~v~~1n 
q .. q 

~1nnv~~UUU~~~U1~n~1 rutl1~~n~v1fl11L~~~1~~1UU1~ ~~~~vUn~1~1~ U~~~n11~1~~U 
.. q 

I I I 

~vL~v~ ~nL~uiu~uv1~~1n LUv~~1n~vni~~1~1u1u~v~~n11 
q 

L~v~1~~1~fi11~~1~ ~1i~~1u1~~n1i~~n1ii~vL~v~L~1 n1~~n~vun1~iu~v~~in1~ 
" .. 

L~~vU~n1~~flU;~~1L~~~~fiu n1iiLn~v1fl11~1~~u1~nun~~vv1~L~UU~~Lfv~~ .. 
II II I II 

n11~~L;v ~vuu~~~v1n11~1~ ~1~ u~~ u~~~vu ~1nn11nL;vL1~ 
I 

U~~L~11~iu~v 1~v1~~~fl1~~1~~1~1~fl1~U~L~v~ rutl1~~~~1~~1~~1~ .. 
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I 

a "'" 
111nrt'W'U~v 

.,.. I'll ' 

L"r~Lfi1'YI Ln~~1nn11~~~v~n,.~e1~~1nv1~11U"r~L~rt L~~v~lu~~{ v1~1,. 

II 

-ttvGl'lvn 

;;vGl'lvnu,-~nv'l1~1e 

~1uuvnu~~~1UlU111~vnu 

.. 

~1UU~1ettv~n,.~~n~uu~u .. 

I I II 

~v ~~Ln1~v~rt1~~1uuvnu~~~1uluttv~U~1en1~~n~uu~u ~n'W'Illivelurun~v~;1~v~~un .. .. .. 
II II " ~nu1 ~7v u~Livru1 fi1L1Juu1u, ,jvGllvn~~~vu~~L~~e~1~vvn 

3. fi11U1~~11tlv~L~UU1~~1'YI~~~~1L~~111~1n~u~v 
q 

4. U1~;;v,.~111~n v1~U1~~;;vi1111n'I11;Ju~~~n~~L~'W1~~u,~v~1,.~ .. 

I II 

~~~~1nLv1L~vnvvn~11'111~1,.;;vGllvnL~v~u~11,.,.n~1'W 
II I 

.at a II ;a a 
n1~n11~ntt1~~v~n~111Luv~~n 

" 'Jt.Oi)llll 111 II 11 ~ ..:Q .: II'J L'UUL~e'U'W~UL~L~ru1~U 1 OUe1UfiU1~ ~~~~1fiUUv1~n~~1~~'YIL~'UU~~tle~11~L~ULe 
q 

n~111LivL~UL1~1 1-2 u1n 1u~~ 2-3 ~~~~7vliven11~u ~;;v~111~1~~v1~~1,. 
n~tti~~1U~U~lu1v~~~~,jvGllvnrt1~~1ulu~~L~U~1U~U~tlv~L~UU1~~1rt ~~n1lWLn~v1fi11 

II II 

L~e1uu11J;u111rt1~U1nve 
II I II 

~~~~1n~~nn~111Luvu~1v1~n1n11~~;;v~vnlwL~~e~~,.~ 

<~1U> n1rtn1u~~~~UL~Ua1~'11 
.. .. q 
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..... { . 'IJ'1l).J'1l 

n::::(;lmJ~1tJLL 
~ 

~v~~~~v~v~1~nvli~1~n1~~n;UL~n,v~~~~1nn1~~n~~1~~~U~v~v 
v v v 

I 

~1~11~L~~vu1~11~ ~vL~1 L~~~~vvn ~~~~v1~~1u~1~ 

2. 

II 

LUv~1~v~u~~1~ 

q 

n11~nL~U~v~~~vni~L~U~v~~1~v~nv~~1u~v~v 
q 

q 

~nL~u~1~iv~1 ~v1n11~1~~~~~~~~Ltv~uuvu 
v1~~~L~u~1~iv~vi1~ou1~~~~~n~~L~~1~~u, 



n1mn11~~1~~v~~~~~~v~v~v~1~~1n~v 

~1u~u1~~~n1Lnu~1n~~~~11n~1~Liv~1~v~~ 
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I II / I 

n11~~f~~1~v~~~~~~v~vn~n~1~Luv~1~v~~~v~~~~~naL~vn1n11ru1~~ 
11 I II 0 II a II II / / Gi'lll II a II ~ 

~~~~~~ru1~~~11~1~11~v n1~~vvnL~u1~~1~va~ n ~n111n~1~~UL~a1nun11~1~11u1 
" 

~~1~1a~~v~1~~~ 'lun11fn~1~v~v~v~1'lu~1~u, ~~vn11a~u, 1~a~u~v~~1~~vru1L~~ 
q q 

~u1runn1~~1~an11~~~~1~~v~~ru~~1~uva 

1 II II 
' G a u rrm 1 n1~u1n~ 5 

I I 

vvfi~1nn~~Ln1n~~~1nl~~~~~UL~1~1flU 
q q 

DEVIATION 

I II I 

'lu~~ni1~~~vn~v~n1~~1uuvn~v~u1~u, 
v 

SUPINATION PRONATION 
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1 II II I II n7n 3 ~v~v~vU~1g~1n~ 4 LU~~n~v~vl~U~1 L~~g~~1~ 

.... 
Y11Yl 3 

I II II II n7n 4 L~~g~~1n~ 4 11 ~~1~vW1~~~vL~U~1gw1~~~v~1~L~U~1nvg 

I II I 

n1n 5 n1~~n~v~v;u~~~~~1~~~1nn~~ 
" 

.... 
Y11Yl5 

I 
, 1:1 

rnn 6 
I 

a II a1 a 
~~~n~v~vL~gg~~1~ 

II 

< 1~n1~~n;u'lot~v~~ > 
II I 

II U foal II o II a 
n1~~1u1ot1~~~v n1~~1uu1nvg~1nn~~ 

" 
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I II II II II ,.j 

n11L~~vu1w1~v~~v~vu~~~vU1LW~1uLn~iu~1nn11n1~1u~v~na1~LivL~n, 
I II II I II 

n~1~vU~~na1~LUvLW~~~ u~~~v~v~vU~~~vU1 ~~~11~1n~~1~~uu~u5~~v~vu~~~~1~U1 

I II 
.c. tJ ~ Cl u 
L~v~n~v~wunw1v~n~~1~ 

II 

n1~~11~011~~i~~v~~v~viU~v~~~1~1~~~W11li~~1~n11 .. 
I II 

L~~vulw1~1niu 

v~n1~~,~~1~lun11~1~~fn~1~~1~~1un1~~,~~1~~uu~vvnL~u 3 ~1~L~n~v 
q .. '· . 

1. Exercise L~un11fn~1~1~n11vvnn1~~ 1~uri n11~~W11na1~LUv~1u 
II II I 

~,~, ~v~~1~n1~L~~n1~1~~~~n1~~~v~na1~Liv~1uiu~ L~u n1~;~n~~1u 

2. Klec~ro Therapy 
II II 

n1~n1~~u~1~1~~,~~1~na1~Luv 
q 

3. Hydro Therapy 

Lrtun1~fn~1~1~~~~~1~~1~1~~L~U n1~v~ u1~w~v 

L~v~1~lun1~n1lin~~u~1~;~1w~L1~u1~~~u 

Lrtun11fn~1~1~i11~~n1~lin~~u~i, ~~~nn1liLn~ .. 
II 

01~W~UL1fiUlW~~1n~~n~n~na1~LUv 
I II 

L~v~1filUn1~n~~~u1i~~~~1w~L1fiu~v~L~i~~iu 
q 

lf Glo l ~ 11 
uvn~1nu n~n11v~ vU1~1fi 

jll 

~1nv~n~nn1 ~ 3 
q 

~1~Lfi~~~vna1~Luv~v~~~1fi~,n~~~ 

q 

q 

n1~fn~1~~~L~n~ 1 L~11~L~un11n~~n1~ 
Ln~~~~Lfi~~L~fi~~~uri~~1~lunnn~m ru~~1nn1~vvnn1~~n1~~~n1lina1~LUv~~~~n1~~ 

.. q 

~~u n1~w~uL1~u~v~L~i~~1~,fi~~Lrtu1~1~~1~~~~~~1~ l~LW~vun~n1~L~v~n1~~1~ 
q q 

1u~~~L~n 2 u~~ 3 
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I 
G U m 0 ._, U 

n1~aann1atLvan1~~1~~nv1 

<StPengthening Exercise) 

I I I II 

2.vvnn1~~L~vn1li~~~ w~v~vn~~i~~n1~L~~v~1w1li~1n~~ 
<Range of Motion Exercise) 

I II II 

3.vvnn1~~L~v1i~n1~~~~~1~~1~~v~na1~Luv~~~ 
<CooPdination Exercise) 

4.n1~vvnn1~~n1~L~vL~~~11~n~n1~1~n1~n1~1~ 
<Endupance ExePcse) 

I II 

s. n1~vvnn1~ ~ L ~v 1 i~-~'Yl~ ~~~~ 
tl 

<Conditioning ExePcisel 

0 II c:. ~ rJ 
1.n1~vvnn1~~L~vL~~~11~~~~~~~ <Strengthening Exercise) 

n1~vvnn1~~~~~Ln'Yli~~Lrt~~~n~v~n1~fn~1~v~~~1~ ~1~~~~~~1~1~~n1~L~ivu1w1 
tl 

I I 

Ln~n1~~~L~~1~1~1~i~1~ <Dtsuse Atrophy> w~v~~1~~~~~W1~~1n~v5nL~~ 01~ 
tl 

II II 

vvnn1~~~~~Lnnu ~~1~~~~v~n~~n1Lv~<Active Exercise>L~~1~~~~u~~~1~~~11~ 
tl 

~~~~~~Ln~~~ L~~1~~~1~~1~~n1~~~~1~v~na1~Liv~v~~uLv~ ~v~1~Ln~~11~~~~~~~ 
tl 

~~~n1~vvnn1~~1~~~~~vvnLrt~ 2 ~~~Ln'Yl~v~~v 

-n1~vvnn1~~1v1~1nU~<Isotonic Exercise>Lrtun1~vvflfl1~~ 
I II I I t 

nl~0~1~LUv~~~fl1~L~~~~UU~~~11~~11 ~~~~~n~1~~1~v~n1~L~~v~1~1~~vv1~L~~ni1 
1~~1~~ <Dynamic Exercisel~1v~1~L~~ vvfl01~~~~~l~~n1~~n~~LW~n 

q 
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Exel'cfse) 
tl 

utruu1 !I 
" n~1~LUv~~1~~n11~~~1 

I II I 

u~~~~n11L~~~11~~~~L~~!I~1un~1~Luv1~v1!11~~1un~~W11 

I I tl 
0 II a ,1/tl a 1 1tl at 

2.fi11tltlfifi1~~L~tl W~tlL~~tlU ~1 ~~1n~u <Range of Motion 

Exel'cise) 
I I I II 

~1vL~vL~~1i!l~v~n11L~~vu1~1 n11vvnn1~~~1~L~nuv1~~~n1~n1~1!1 

I II II 

3.fi11tltlfi01~~L~v1in11~1~~1U~1U~v~fi~1~LUv~~U <Cool'dt-
1 I I 

nation Exel'cise) ~~11~~1~1uru~1!1nfi11i~~~~1~~~fi11L~~vu1~1~tl~U~U~1Liv~~n 
.. v " 

Lflun~L1~~L~!I1n~~~v~ Lflun11~1i~n11L~ivu1~1~v~~v~~~~~vfi~l~L~v~1~un11 
I I II 

L~~vu1~1~~1n~v~n~1~Luvn~~~1~, 
" tl I I 

-n~1~Luvn~~U1nnL~~vu1~1<Pl'tme Movel' ol' Agonists> 
" 

Lflun~1~Liv~~1~~W~1~L~ivu1~1~1U~U,L~!1~1~ L~u n~1~Liv <Biceps Bl'achii> 

L~U~1~v~v"'vn 

-n~1~Livn~~~1!1L~~v <Synel'gists> Lflun~1~Liv~~1!1fi11 
" I 1J 1J 

L~~vu1~1~tl~~vuu, L~U n~1~LUv Brachialis> ~1!11un11~tl~v"'vn 
II I I 1J I 

-n~1~ L Uvn~1Ufi11 L ~~tlU 1lt1 < Antag'on i sts .l 1tr'lbb1ln~-~~ L tivfi 
I I I lJ I 1,1 

L rle:~'J.t~)~':HL~1~~'1i~v~~v~!Jj)n11 L ~~vu 1 ~1 1 ULLu1fin~1~ L uv~1uu1nn1~~1nv~ L ~un~1~ L uv 
q 

I IJ 
alia a 11 ,attJ 11a 

TricepsBrachii ~~U1nL~!J!Jj)~tJ"'vn ~~~1Ufi11~v~v~~tlU 

v 

tl I 

-n~1~Luvn~~1i~11~~u~~ 
" 

<Stabilizer's) 
tl I 

at II a a I 

~vn~1~Luvnv!l 
v " Q IJ II 

~1L1ClL~tlUU, 
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I I II 
o u m a II m 

4.n11uuflfl1~~L~uL~~~11~~~~1~~u~n~1~L~u <Exercisesto 
II I 

Gt 11 ..:a a u 
develope Musculao Endurance) Endurance ~u~11~~1~11~~u~fl~1~L~u~~~~~~1 

~~~Ln~~11~L~1~~ue1~L~~1~~~~1~ ~v fl~1~Liu~~~~~~1~~~1~~~~~ .. 
I 

o u m 1 

s.n11uunn1~~L~un11~u~~~1~ 
I 

Relaxation> L~u~u~~~1~~11~~~L~i~~~u~~U1~ 

n~~u~~~~~1~~~~~~~1~,~1~ 

nun1~L~iu~1~1~u~~u 

.. 
I 

L!li~ 

Poprioception 

.. 

<Exercisees 

.. 

.. 

to teach 

1~~~~~1~~u~~u~~~~1u~1 1~1~n~~1~~1~, 

L~~n1~Li~u1~uun~ui~veL~n~~1~~1~wu~1~ 

II 

L~~ n1~~u1~~ ~u~uL~1 ~u~ui1~u 

.. .. 
2.~~~ull Kinesthesia L~~n1~~~~uun1~fu~n~n1~L~iu~1~1~u~11~ .. 

I I II 

n1~ 1~~~u~ul~~u~~~L~~u~1~1;~~~ 

Stereognosis 

4.~~~ull Body scheme L~~fl1~~~~ullfl1~fll~L~g1nll~1~~1~,~u~11~fl1~ .. 
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uBn~~~1i1un1~uunn1iti1tlwa - ;u 
'I 

2. U.iJUW21U 1~~~uL~vu1~11 u~u u~~ 1~~ 
'I q 

3. ~l1Rtthu 1~~1~fuvvnn1~~~v u~u u~~~1~v 

4. itnt 1~vvnn1~~u~u .. I II 

5. iiu lt1Ltii1 1~L~vu1~11iJvu1 
u ~ 

1~vvnn1~~u~u II 11 ao 6. tl21Ltlitit ~v"'vn u~~~v~v 

, q 
I I II 

n11LA~vu1~11un"'n1~n ~u <Flexion> u~~~~ <Extension> 

.. 

I 

L1~~1n~n~n1vn Lv1~n1vn11L~Uv~,~~n1~~,u~u1 u~~ 
.. .. 

1~u~uil1~~~~W1~L~v1iu~uil1~L~uen~~;u~~1i 
I 

~UIQI at I 

~v~u~1~nu~1uL~vn1~~11~~n1vn .. 
U~UiJ1~~L~U~~~~~Ln1~~~~~1~ 

.. 
.. q .. 

I .. .., .. 
- 1itltl 1f 

'I 

I 
u • au o 
~1unu , ~1~n~u n1~1n 



I 
I 

1110 I 

- '!Ji)1JfN"Ji)t 

t. 1~1~~~~~~~~~~~~~~~~~1n~ ... 
2. 1~~~~1n~vnl~li~~~ L~u li1u~11~n1•~1~1~ 

3. ~~u1~n~~~u u~~1~~u~~~v 
4. 1~~~1i~li~~~nfin•~1~~~v 

q 

s. ~~liLflu~~1~n~~~u~1~~~~n~v~~U1~l~L~~~L~~u 
q ~ .. 

I 
.ao II 0 

6. L~~vU~~~~IUifi 
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.. 
n11n1~~~Uvvn <Abduc~ion> ~~~n11~~~~u , 

II 
L~1 <Adduc~ion) 

I I 

- n111~~1• L1~~1nu~~~u1~n~~LiL~~1~~~n~~11~g11~v~~~u 

~~UL~U1~n~~1un1~~1u~u1Li1~~1n~~~ , , 

I 

"""" ... 
n~v~~ 

'I . 

... 'I 
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Ill I 

- '!lil1Jfl'W"Ji) ~ 

1. ~u1~ ~~~1ue~Lrtu~v~~1~~~~Ln~ 

z. Li~1n n1~~~u~1u~1nLnu~11~~1LrtU 
'I 

3. n1~Li~1u~~1~~1~1~~n1Li~~1~Li1~~1~~~~~~~~~ 
ti 'I 

~~Lua~ Lrtun1~~1~~u1n~1~LUv~~u ~~~~v~vn 1~~~1~n1~L~~vu 
1~1Lun~n1~ Flexion ~~~ Exten~ion L~~1~~v~vnL~U~~uun1~L~~vu1~1~uuu1uwu 

v~nm1n1'W~v ~ ~~1~ .. .. 

I 

~~v 1~~~~u1~~L~~~ 
'I 

Ill I 

- '!lil1Jfl'W"fil~ 

1. ~11~~~v~~~1un1~Liv~n~~e~1~~Ln1~~1~ 
'I 

z. 1~~~Li~~1~L~~1~~~nu~~1~ 
'I .. 

itl;~ Lrtuv~n~~~1ia1~1uu1~1~n~1~LUv1'iv L~1~~1'1~n1~~~v~U1iiv u~~ 
'I 

L~un11~~~~1un1~n1~1u~v~n~1~LUv~~1~~~uLi~;u 
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• - fl1"ftl1f11& 

~u~~ ~1UU1~nu~~~n~u~uUn"f~ 
q 

1. ~~1~~n~ti~uw~~u~~l~L~~1~n~n11ti~~u 
q ' . 

2. ~u1~~u~~u~~u;~Lnu~11~~1~11n~u~ru~1~~~~ti .. 

n11l~l~i1 Lrtuuun1~~~1~1~turu~1~~1~~~~ 
q .. 

tun1&~~1Ln~~ 1~n1~1u~1~un~ 

I 

- 1aftft1~ 1~ Lrtu~1UU1~nu~~~n~u~uUn1~ 
~ q 

Ill I 

'-'iltlfl\l"fi)f 

1. 1~~~11~u~u~fl~n~ru~1~~~ti .. 
2. 1~~~lig~l~L~~1~~~ 

q 



37 

JOINT MOTIONS AND PRINCIPLES OF MEASUREMENT AND RECORDTION 

I I I 

L~vn~~~11~~v~~1~1n~~11~~v~n111~~vu1~1 

I 

1. ~1~1fl~11~fl1~LAi~'1W1~~·~~ <Definition of join motions 

0 ... 

- ~1~1~1~ (body erect> 

tJ 

- ~U1~v~~1~ < f,ace toward observe) 

- ~1~v~~1~vvn <palms turned fowardl 

n. •~ < F 1 ex ion> 

n11~v~v~~v1U~1~~~1LUUU1~~1~~~ <Anteroposterior plane> 
tJ 

II II I Q II 

~nL1U~1L~1U~~U1Ln1 

plane 

.. 
~. LW88~ <Extension> 

n11L~~~~~vLUUU1 Anteroposterior Plane L~Un11n~~~v~ 

~. n1•~~fl <Abduction) 

L~Un11L~ivu1~1vvn~1n~1~n1~LUUU1~1~~1vvn1u1uuu1Lateral 
I .. ... 

L~~vu~1nuu1n~1~~v~~vu~~~1 

,_ .... "" 
vr~li(L ;-. q· ·: , :·. <t"._1:J:,..I _, 
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Horizontal 
II u '} 

~1~~~~LUUU1Horizontal plane 

abduction fl11L~ivu1~1~v~U~U~1n~1~~U11~ 
1~ivu1~1~1n~1u~~~ ~v 90° 1~Lflun1~vvn 90° 

Horizontal retraction 

• 
~. WDL~1 <Adduction) 

" 
I II II 

L~~vu1~11~1~~1~1LUUU1~1U~1~ <Lateral plane> U1~vU11n1 
u 

L~ivu1~1L~1~1L~un~,~~1~1~v~~v~vu~~Ln1 
Horizontal adduction n111~ivu1~1~v~U~U~1n~1U~1~1~~1~ 

I 

<Horizontal 'plane) L~~vu~1nn1~vvn 90° 1~~~~vL~1 90° 

<90° abductionto 90° flexion) 

I 

Horizontal protractionL~~vu1~11~11~~1~~U1~1~1LUUU111U 

I 

" ~. ~11 <Pronation) 

1flun111~ivu1~1~v~u~u~1u~~1e I 

<Forearm) n1Li~v~11~~ L~U 

-"· Wt1U~a <Supination) 
I II 

n111~~vu1~1~v~u~u~1u~~1eLun11n1Li~v~~1e~~v~u 1~uL~e1nu 
Ln1~v n1111~0U~v~n11~UL~1~v~~vLn1 U~~fl11iUL~1LU~v~~ULn1 

q 

\ 

~. fl11L~iau1w1L~U1t <Circumduction> 

LfluL~U1vU1~~~vL~~e~1vuunu 
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0 

'1!. 1J~ <Rotation) 

n1iu w1u~~~u~n1~~nunun~1~L~~1~~n11L~~uu1w1uun~1nunu 
v 

I I 
o w •a• at a~o •., 

2. ~U~~~~~~~~lflU1~~tfl1Jfl~fl~~~1J11J~ <Types of joint with 

which Occupational Therapy is concerned) 

~u~Lrtu~u~~i~w~u~u w1un11L~~uu1w1u~1~~~1~ 

Hinge Joint·s <Ginglymus) 

II I II 

fl1u~1~ ~v~vn 
I 

Pivot Joints <Trochoid = L~iuu1w1U1J1J~fi1un 
v 

n11L~~uu1w1 - W~U1u1Junu <Rotation> 
~ 

II I 

fl1u~1~ 
v v 

... 
~. Biaxial W1u ~~U1u1J 2 unu 

~ 

- Condyloid 

- Saddle JOINT 
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II .,:.,. II ,, II 

~. polyaxial ~vn~n~~~n~~~~~1~~n~v~~ ~~v~~~ 
.. q 'II q 

I 

n1~L~~v~L~1 - 1~nn~~nnn1~ 
q q 

II I j'J1v!.n ~ 

.. 
~. Ar~hrodial ~~v gliding joints 

<General rules for measuring joint motions> 

~. n1~11~L~~v~1~~~~v~~v 
q 

I I I 

<t> 11~L~~v~~vu~~~1~~~~~~v ~~vun~~v~~vn~~1~liu~1L~~v~ 

~1~liLfl~u~1~~v~l~U~1n~~~n~v~~~ 
.. 'II .. 

<2> 11~un~L~~v~1~~Lfl~n1~~~L~iv~~~~n~~~n .. 

I I I 

~. li~~1~11~~1~n~~~1fi~n1~n~v~n1~1~,i~~n11~n~~ ~~v n1n1 
'II q q 

1~1~iL~~v~~v1~ 1~~~L~v~~1~~n1~L~iv~L~1 ~7v11~L~~v~1~~~~n1~L~iv~L~1 
'II 

1uu~1 , li1iL~~1n~nn~~~ u~1Lu;~~Ln~~n~~~u~n~~~vli~~L5~~~1n~~ 
q 

II 

Limitation ~v~~v 

<Passive movement> 
II 

rn 
a I 

Passive movement ~~1nn11 
II 

t Q I) a1 I 

Active movement u~~~11Ln~~1nn~1~L~vvv~U~~ 

----------------------------------------------------------------------
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<Systems of Recording Measurement> 

I I 

Anatomic position - 180° <~nL1uL~v~n1~n1WU'lv~1~5u> 

Decreases <L~U~~L~v> - ~v,n1~vvn,~11,~6lL~1LU 
Increases <L~U~1nL~v>- LW~~tl,W~,W~1~,~'lvvnuvn 

q 

Anatomic pasition - 0 

Increaeses - L~~vu~!unnn~nnn1~ 
q q 

0 ~ I 

5. nAn1~LQW1~~~~fl1~1~~R~~~RW~-
• . 

<Spacific Directions for Measuring Each Joint) 

.. 
- Q - .. .. 

~~ ~1~~ -nn~~ - ~~~~~LWDD~ 
• 

0 I 

fl1U.'Iof'U~ -

II I 

'1lvv~~u Joint .. 
I 

~~~ <Support> - ~1~~~~l~ Joint nn1~~16l 
q q 

tJ 
tJ Q tJ 

'1lv'U1'1lvLL~n 

- n1~vvnu~~""~ 1'lL'l~11~~v~1~n~n~~'l1~u.~~ 11'l~v~~vU~1 
q 
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... 
U1l~~ <Thumb) 

... ... 
- ~vfl~1~U1 U~ti~v~~1~U1 <Middle and Distal Joint) 

... 
- ~vU1fl <Proximal Joint) 

... 
n11n1~vvn~v~u1~vl u~1L~~~~~~vn1~vvn u~~L~unu~~~~ <1~1~l 

q 

- ~~ <Adduction) 
q 

... 
~1~1~~ base ~v~U1fl~1~ <1~1~) 

tl 

- fl11~~ <OpposittionX) - ~~1~~~1L~u~1~ru~v~~11~~~v .. 
I II I 

fl11n~U~1~11~~~~1Lv~1~~~~1~U1~U~ 
tl 

... 
1~~1~~n11~~:u11~~~1~v 

q tl 

---------~-

ABDUCTION OF FINGERS THUMB ABDUCTION 

----------------------------------------------------------------------

JOINT MOTION <FLEXION AND EXTENSION) OF FINGERS 117-118 
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THUMB ADDUCTION OPPOSITION 

FLAX ION EXTENSION 

Fingers . -. . 
Proximal Joint 90° l80° 

Middle Joint 70° 180° 

Distal Joint 140° 180° 

Thumb 

Middle Joint 

Distal Joint 
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.. G 

~~~~ - Flexion and HypePextenston 

tl 

Position - ~vU~~U~U~1U~~1~11~UUL~~,U mtposttton<UUU1flv~> 

~~1~5u~i~> uu1~L~~vu1~1 ~v uu1~v~n1~~n5u~ 2 .. 
PPecautions - v~1~,i~1~v1~ L~v~v~v~ hypePextension (~1n .... 

II I I V 

n11 Extentton> u~~v~1~,iu1L~~~~1~ L~v~v~v~v L~v~v~nu~v~1n~1~~n~1~LUv .. ., 
I I 

n,~Un11L~~vU 2 ~v 
.. :-- ... -

01-1 lLilV 1t1J .. 

I I I 

Placement - UU1n1~L~~vUnv~,UUU1L~~1nUUU1n~1~~v~U~U .. 
I I I II I 

uu1nL~~vunv~,uuu1L~~1nun1~~n~v~un 3 
.. .. 

WRIST FLEXION 



, . 

WRIST ABDUCTION AND ADDUCTION 

u ~ 

n1~U~~~n1~1~ Joint Motion ~v~~v 

I I 

M11Qau~~on1~1Aa~,lwlw~~~~, 

Flexion 

Extent ion 

Abduction 

Adduction 

Foreaem 

- 100 Cl 

I 
0 - ~11 u~~ 'M~1!1 

II 

u!l~~1n1~n~~v~L~1!t~L~!I~~1v~n~n~ z ~v 

Position 
I I 

elbowflexed ~~ 90° <n~n1~U~un~~~~vi11'M~) 

45 
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I 

Pronation - ~1~v~11~~ 

I I 

A1LQaa~~~n,~LAi~~1w19~~~~, 

Pronation - 0 

Supination 

Elbow - Flexion ~~~ Extension 

.. q 

II 

~- uvn~v~n~~~n~u~~u 
u 

II I II 

Arm in Supination ~u1~~n11~~un1~~n~~1~u1nvgu1L~~ 
v u 

II I II 

Arm in Pronation - ~u1~~n11~~un1~~n~~1~u1nvgu1nv~ 
v tl 

II ~ 
Arm in Midposition- ~U1~~n~u~~~u~n~1~~~u 

q tl 
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~ . -. 

I l~-
}~) 

SUPPINATION PRONATION 

ELBOW FLEXION 
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JOINT MOTION OF UPPER EXTREMITIES 
II 

~n~~n11n1~1U~v~ Upper Extremities u vfi~1~L~~ Joints 
II 

motion~~~~n~11~v1~u "" U I 

~vmh'lv1~1~~1U Upper Extremities 

Anterior Posterior Plane 

U 1 I n. W1 wa <shoulder> 

- Lateral Axis 
II 

Flexion L~~n~1~LUv Flexion n1~1U 
II 

Extension L~~n~1~LUv Extension n1~1U 

- Anterior Posterior Axis 
II 

Abduction L~~n~1~LUv Abduct n1~1U 
"j' II : 

Adduction L~~n~1~LUV Adduct ~1~1U 

Circumduction 



:a·. 

Abduction 

II 

n~n1~fi11~fi~~U;UlU~U1 Lateral Plan 

HYPER­
EXTENSION 

Adduction 

49 

Full Abduction 

Full Adduction 
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Flexion 

II I 

~1~v~~1~vvn ~n~~u~u 1~~n~1~~Uv~1u~u1 Anterior Posterior Axis 
v 

~U~~Lfiu Full Flexion 
q 

Full Flexion 

Extension 

Full Extension 



51 

-~-

Circumduction 

.,/" ---.,/" 

/ 
/ 

/ 
-,_ / 

-~ .- / ,.., 
/ 

·' 
, / 

/ 
I / 
' / I 

I I ,_,.,...-, I 

I I / 
/ I I / I 

I I F1/xion J 
I I 
I I I 

Full Extension ! I ' 4 
I 

I I I 

' 
\ 

\ \ I I 
\ \ \ I I \ \ I I \ \ ' I 

~ .... 

' I \ \ .... , I I \ \ ...__ 
I I \ ' / I \ ' / I 

\ ' ./ I ' / 

' ' .,/" / 

' 
....... __ 

. -- / --' / 

' Extensi~/ ' ...... 
/ '-......_ _,...--- ------ _..._ 

L~~01~~~~~vU Abduction ~~~ Adduction 
q 

Horizontal Flexion ~~~ Horizontal Extension 



52 

• a o 
~. ~~A~fl <Elbow> ~ 2 n~ 

- Elbow Flexion n1~1~l~g Flexor muscles 

Shoulder 

Support 

- Elbow Extension n1~1~l~g Extensor muscles 

Shoulder 

Support 



Ill .. 

"'· 'tlel1Jel <Wrist) 

ual~n1"'11~u L~~~ Extensor muscles 
II 

""c:::. DORSIFLEXION 
c:::., 

<:::. 65" 
\ 
~ 
\\ 
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----------------------------------------------------------------------

JOINT MOTION <FLEXION AND EXTENSION) OF FINGERS 117-118 



•.f-

_L_-. ---+--yo 

5 lb-IO·Ib 
3.!5'1.8" 

T. 

·~ , . 

. . . 

JOINT MOTION 

s4 

-'·! ', , . 
. : r· :·;.. -' 
·£ ~~- .. _;.- ·-.. 
'~\; ~;!'~~:.;:~ ~; 



No 

2 ~1~~~~1~~li~~~~~ 
II 

3 ~11~~t1~~~1wa ,. 
4 ~11~~t1~~~;~ .. 

... 
7 ~1~~~~1~~li~~~~~ 

II 

8 ~11~~t~1n1~~~itnt1wa .. 
I I 

~11~~t~,n~~tnti~~~n 1 

Ql Ll oCD I 

~1~~~~~1nnu~~~~vuliu~1vvu 

9 

10 
II 

" at Oo I 

11 ~1~~~~~~n~u~~~vUliU~v~L~1 
II 

" 12 ~1~~~~~~n~u~~~~~vu~vu~1~ 
II 

II II !CD I 

13 1~~~~~n~u1nv~~~L~1 

II CD 1J I 

14 ,~~~~1nnu~~,~~liu~~~vUliU 

tJ .n,. I 

1 5 'll;W::.';;J1flf\Ufl\1 L 'Ill 

16 
I I 

" "'" 17 ~11~n11~~v\lnu~ 

.. 
1~g~L~~~~~u1~i1tWU1 18 

19 

Ill I 

20 ~11~fl11t1~W11t~~fl 

21 ~11~n11t~~t1wa 

1.000 148.30 

0.933 138.36 

0.827 122.64 

0.437 64.80 

1. 255 186. 11 

0.523 77.56 

0.460 68.21 

0.345 52.49 

o. 143 21.20 

0.082 12. 16 

0.303 44.93 

0.218 32.32 

0.223 33.07 

0.254 37.66 
I 

I 
I
I 

0.491 

1. 022 I 

0.329 48.79 

0.626 92.83 

0.226 33.51 

72.81 

151.66 

0.262 38.85 

0.253 37.51 

~1'UJ~~ 
II 
I ... .. 

mu \\4Ul 

160.60 

149.63 

132.81 

70.18 

201.55 

83.99 

73.87 

56.85 

22.20 

13. 16 

48.60 

35.01 

35.81 

173.27 

161.66 

143.29 

75.71 

217.45 

90.62 

79.70 

61.33 

24.77 

14.20 

52.50 

37.77 

38.G3 

40.79 44.01 

52.83 57.00 

100.53 108.46 

3 6 o 29 I 3 9 o 15 

78.85 85.07 

164.13 177.08 

42.07 45.37 

40.63 43.83 



I 
I 

~ 
I 
I 

I 
I 

I 
cp 

I 
! 

u 
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1~~1~1~~~1~~1~1~ru~~1L~~~1~1nn1~nu~v~~ ~~~~n1lwLn~~vL~~L~v1v~ .. .. ~ .. 
II 

;j~lUL~~l~;~ 
I 

n1lwn1~~~uLi~~~v~n~~u~1~;~n~~ 
~ 

II I 

1uL~~~L~vu~~~1n~~v~L~un1~1~~~~1n 
I II 

U~~~1n~~v~n~1~~~n1~n1~1U~v~~1UU~~ ~~~n1~1U~~vn1~1u1~un~1~ 
~ ~ 

~~1~~1~1n~~L~U~~~v1~v~lui~n~1~~u ~v~~u~ 40 - so u v1~~~~1n .. .. ~ .. 
~~v~v~n11i~1u~1~~1~ 1~n1~1n~1~v~u~n~~~1n~1~1~~1~n~n1~1n~1n1~~1 1~~ .. 

.,/- lu~~~~L~~u~n~~1n~1~1~n1~u1~ ~~ ~v~1~~~~l~v~n~~n1~~1~u1~~L~1~1~lun1~ 
~ 

u~~1~~~1~1nu~n~~n~~1w~~1~n1n1g~1~u1~~1~s~vLiv~1~L~vs~ ~~~~L~u .. 
N~~~v~~1~ L~~1~~1n1n1s~1~U1~~1~s~vLiv~v~1~~J1L~~vLvn1~~~~n~~~1L~u5niu .. 

1~~1~~~1n~1 v~n~~n1g~1~~1~~1u~~~~u~~1~~~~~1~~~1~ ~~n1lw~ 
~ ~ .. .. .. 

~1sLn~~11~L~v~~1su~~~vu~ u~~v~n~~~~1~n~v~lu~~~~u~~~1~1~~,~~~1u u~~ 
~ .. ~ ... 

1. 1~~~~1n~vn1~1~1n~1 - L~~1~vun~~1u~~~~u~~1Ul~ru~~~v~~ 
q q .. 

II 

inn1~~1~~vs~u~~1sL~~v ~~1s1~~1~1~nn11~Lv~n~~~~ .. .. 

1~~1~11nu1~1wL~1n~~~1~~v~~~1s1~ L~~1~~~1~u~~~~u~~~1~~1~n1s1~Ln1nu .. .. 

4. ~1~v~1~~~~~~ ~11~1~~~L~~lun1~li~1u~v~v~n~~ .. ~ 
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6. 

1. vuo1~u1~vg1~a~~1~u1~~ni~1~vg~1o 
~ ~ 

a. ~11~u~v~n~Luo11L~vuo1~~v~ru~1~a~1~~~v 
~ ~ 

9. vuo1~~1uL~rua~1~~1~11~u~u~u1~L~L~1nuru~1~~~~~~u1~ 
~ .. ~ 

II II I ' I " ~1L~~~1~~L~~1~Ln~~ULUv~~10vU01~n~vgLuU~~~ULUU~v~Ln1 
~ ~ ~ ~ 

I 

~umo1 

I I I 

~~~L~v~u1~~ni~1~ ~1~~11~~u1~~1orunLn~1~v~ 
~ 

.. .. .. 

1~~~u~~u1~1L~uo11~~~vuo1~ 
~ ~ 

t. L~~o L~u1~~~~~uo 

1i! 
II ~ 

2. ~u1~uo 1~~1o ~~~~1~~v~~~11 

I I 

L~~1~1uu1~ovu~1~~ 3. ~1~ ~t4U~1~~1{1~ 

... LIIO I u u ' 4. L'livo '11n1~1u 1~ovu~v{lv 01~ 
~ 

5. ~u~-o LIIO I u u ' 'lin1~1u 1~ovu~v{lv 01~ 
~ 

" LIIO ..:11 ' "I 6. ~u~ '11n1n~~vuo1~~~~ ~1~1~~1{1~ 
~ q 

I ~ L~n1L~1-o~f1~~1"'~ ~v~vuo1~ 7. nvL~~o 
q 

II 
a o •U 2. ~U1~UOLU1 

~ a. ~~~~1"'nun1u 



4. 

5. 

6. 

7. 

8. 

9. 

10. 

'12J1RL 'lfl 
• 

.. 

l i{~~~1f) 1~ L f)~ f)~ 
I I II I 

~18~vn111n~1 1v~~1~ 

~~u1~ ~~~1uL~~1~~~n~~u1n8 

~~11~~~v~~8n~NU18 .. 
I 

""' II I 

L~~vU818n8 

11~1flf) .. 
I II 

~1~~~~nil;iu .. 

' ~'WTI8 
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II 0 U 

,Uf)f118fl1\1~1~~ 
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U.11"ltl1 tfl1'fi)i)flU.1J1J 

~ ~ G , I ~ I -
-i)Dfl~ti~V111~1ililflU.1J1J 11t"ltLW~ - ~i) .. 

~ilfl v~n1d~~1s~~1s~~v1n111~~~~L~Uv~n1~~~1s~~1s 
, v 'I v 

J I I II 

Lns1n11n11L~~vu1~1Lun~n1~n ~u <Flexion> ~~~~~ <Extension> 

.. I 

'!Ji)1JfW~i)f 

1.1~1~~u1~~1~~1~1~1ui~~1u~u1ns ... 
z.1~~~~1n~vn11L~~1u L~u~fu~u1~l~L~1nu1~~~u1ns1~1~ 

3.~~,.1~n~~~1J ~~~1~~111s~v 
4.1~~~l~~~1~~ni~1~1~~~v 

q 

5.~~liL~U~~fl1~~U~11~~in~v~~~18l~L~~~L~~U 
.. v v 

I 
.. II o 

6.L~~vU818~11J10 

t a .., Cll 

L'HUL~s1n11 1vn ~v .. q v 
I I 

II ~~u~~u~1s~n~tiru~1Lun11L~~vu1~1 .. 01101~vvn<Abductionl ~~~011~1J~~UL~1 
q v 

<Adduction) 

.. I 

'!Ji)1Jfl'W~i)f 

1.~U1~ i~~1U U~L~U~v~~1~~1~Ltl~ 

2.Lis1n 011~~u~f11810LOU~11~~1L~U 
q 

3.n11L~~1uu~1~~,~,1~n1L~~~1sLi1~~1~~~~1~~~~ 
v q 

, 
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--

W I 

'!lil1Jfl'W"rilt 

1.~11~u~v~n~Lun1-rl~vun~~~~1~~Ln1~~1~ 
~ 

q 

~~~v~~1 u~~L~un1~u~~~1un1~n1~1u~v~n~1~Livu~1~u~uli~~u 

W I 

'!lil1Jfl'W"rilt 

t.~~,~~n~l~~vi~~u1~1~L~~,~~~nun1~l~~~v 
~ 

.I"" ~ o 11_1 .,: '} II 
2.~U1~~v~~u~~U~~LOU~11~~1~1~~~v~NU1~n~~L~ 

tl 

i~1~1Ri1 L~UvUn~~~~1~1~luru~1~~1~~~~ u~~~~L~U~1 
q tl 

u1~,~~v~1lun~&~~1Ln~~ 1~n1~1u~1~u~n~ 

W I 

'!lil1JO'W"rilt 

1.1~~~11~u~v~n~nuru~1~Lu~~1~ 
tl 

2.1~~~l~~~1~L~~1~~~ 
~ 

• 

-..-. 



-

~ -. 

~11~~.:J'fl$~t111ot~ 
v 

II II I 

~11~n11.:J'fl$1ot11.:J~vn 

II II 

~11~~.:JL~v~~v~u1~ 
v 

I I 

~11~~.:~~1n'fl$~tlni.:~n-:~11ot~ 
v 

I I 
GtJ C1 II 

~11~~.:J~1nnu.:Jn.:J~v~vn 
v 

II 

'ft$~1$L~v~u.~u1u~1.:~1otu1 

~11~~1n~n1'fL~~vu11ot1~v.:J~v 
- 11ot~ 

II - ~v~vn 

n1'f1-ii 

62 

u. ~'U.1ot~'U. 
q 

u. ~'U.1ot~'U. 
q 

q 

u.~u1ot~'U.,'fvn 
q 

u ' ~~Ltl~~ 

~~~l$U1~1'l~iu~v.:J~1u.:~n.:~~~~~~v~u~~~-:~~1-:~n1~u.~l$~~1~ 
q 
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