[ Downloaded from pgj.umsha.ac.ir on 2026-01-28 ]

(830w 43 iro (o sl 38 SRS’ (39009 55T 55 slo IS’ Guhns s SiilossS' (S ALl (5 100 51 555 (o 3 2
93000397 oml 9 0 Y o LG (TSN 5

Y"ét"uww‘ﬁl‘k&w““”)‘%mﬁl‘\d;u o ‘\).”u.s < :.9)

AP g (e pole oSl
Oyl sley cslips Sleds 5 (Kb pole slKily ¢ iseslys pale 0aSisls

st (390l 095 (Sl g St e pole oK LS5S Cany  Slail Sy (R0 1 s 01y
Pt_keshavarz@yahoo.com : i,

WAYOliwolB oylodd VVoy90


http://psj.umsha.ac.ir/article-1-57-fa.html

[ Downloaded from pgj.umsha.ac.ir on 2026-01-28 ]

o IS D mng ST S o S (ohmy o SlaiS (o aS L (50015 s

Mﬁbbwéwg&‘)‘ﬁwdlyﬁuu))bbuabﬁ
oals (V) (W7 B) als Jld 0 pYL b Sty anely (V)
Ay Cams W93 axius ;5 il younSTl VYo7 JBlas asel
23593529 WY-IVCE,CO sl pgiloy 13303 3935 (V) diews
Jobe>s test) ) jg cuto ygejl (W) Gl Ko yiegil sioglie
09951 OF) el ogililialygus dlise (653 (pasell Jlixo &S
Neer) ), ceodle ol Jluag,ST oo 5okl olazs] cla
aseil ol ) (V8) (Hawkins sign) ju8sa cwdle ¢ (V0)Sign
(294 (o0 03,058 Jloog ST5S1)58" by i) (ugiliolpul pgus (19850
)] Ve uf)m J])Sl L;olm (\\‘) Yocum Test)) flfy uya)] 9
Couo jl g a0 00 gla)l Bioee & Lmaste Sip 90 )b
o)l 292y Wil (o 2 d)lpe ol adllas jl 795 (slaylne
W) L)?‘)T S5 ACgame ;iJLoa); 1) w.j L u.il'.é)).) )‘ L;.’J
905 s omedls (6050 MWIY Y) alis sl 5l ol dsou )b
Puly oy &S GBS g5lg, dlae axs (VY) iy slo oyge b
yon 4 35 o o5 o IS 4555, JaS (Sl b sl sk
codle b Cuta IF) e L 5 Sl OF) 2L sl Ll
8L 5,9) 2,5 Aoy (V) aisu Eadgun (1) s
CS e Cudgdme 5l OMae 3 bl 5 3)0 ((33)5 slise L
,Y) (.-\SL\A) 9 Cuwd & (W) )J:U.AA d};.u))l). L‘ > & ‘.)).) ‘L;"))f ).)
gl 5 YoM srag ST Jato )3 (o055 Slyuts 9 (VWIY
(02,5 9 wld YL 4 5y ,Lisl) JSooMS slgssl (Osteolysis)

(YY)
asbae B)b 5l (Sbj Bilgw 9 sl dige; SlMB] (gol> doliiin
Lyl isld Cyguo 53 g 0 JwoSS dadllas j3 0uiS” <8 ps o3l L
£ ol (3iios hyy 5 JolS (BT 1 ey cadllas 4y 399
9 Cunsdy o <l (VICON motion analyzer)fs. Ja.
5 o3l (gl o)l telisS § IS (gm s (665,158 sl
3390 VSl 3 Jizjla g8 ol 33k 3l S o 4l
adllas b oKuwd gla yuyed 090)'] el gl .cd )8 1,8 eolal
g o Ao yo ol b o (90 e g 0 (ISl Sloaie
208 500 0,8 Goy yo (gl H0 oiwd D) ed pusd a0l
090 O le) Glaisw g pe oSiwd 4 Soop &S Jdio (49,
analy 3l JSSg 0 bl 2 5lai 3)90 sl )5 5le eyg05l e 51 J3
Lg)l> o.ﬁl) ol 25 3)‘9.& J.AL» PUEW Igey) giolfwy; U.LLQJ\ ox
318 0] s dund 000 (o9 (6)1 01815 ((53)S 0 ype ymeiin
Ao AwdB 0y00 poddjled (o1 oXl5 A dwdd oo el
Bl Vb (S dal (5 Bos (5505 0340 (peiy 5)B 05
ol (05 phS e Elix > abl ) (k) sl olj i
Ao g Gle dbadl (&S B adyy YoM gl Jate o)
ol ()5 ol eSS ol dali o3 a8 LS (ygs05 5]

WAYOLwol €oylods NV Voygd

.

EPRER

il o SBsd plil S s (ol oniad Gld b S S Cundg
IS 35 Sl g 5 sl Sl 3 o s e SlaisS oS
(V) s 52318 (1) 03 g oL s ol (elapoms] 3los 51 ]
W) )5.) é:l.w Mo uL.n )‘ (\ﬂ).)).: Pl’ LJ|9" «° ‘) S5 L;»Lu “9
FF) ke SV posd lise ey ] WSO S poyic
G55 iz (FF) sl oy gl (il She 53 (%050
ol le 5 4S5yl dgmg pgytiw pl 028 ool gl wlis cde
e gl Ce w5 adgl Cle Wy o0 o1 (b i SleiS
Om Jole (gl ST iy 33)5 )5S e gyt WS g Sl
ol i) ol cpmas 4 sl Jloog ST ol (6lsh o3l oazzs
Pl 2,5 5 &l ol oy oS (lise )y )3 LSS ES o 055
Sl )3 S SiloisS Sl AV Y) sl s slonr Sl
lS S 1 L il Lol 4l oS8 pgy it 4 M
b (b S8y Juil (il g (ils s i Vb a gy i3>
Ol oyp & ol Oldllas (V) Cawl o (555 cawd 20
Sl Yl e S (g aw SSlalS sla it (6l S5
Oledllas il asly y il 5obd] S poydiaw 4 Mie g pllo 21,81 )
Cawd gVl oy 5 it L5 oMde el yider (i3
b g ooy Yo 0l o b clmlia S0 Gy 5l ol sl
Mo 31,381 g (Vo=2) 35,05 aslis 3,5 5 ol a8 (o31)3] )3 95b 13,9
wasuie Olypuss a5 WGy o ol (V) Als 5okl S poyiw 4
() 2)1 2429 S SslaisS 4o

omb o |y i 33 el il (SOLB1LS gyt 4 Mie 313
9 4y50 Canl 4185 1,3 YU 50 cawd a5 b 4 Cond Cawd (3,9
b o S Iy g SoplasS 103 By 5l (N A) S e S
@ ol a8 ) adllas Lol ol SouSs 5 @glite S > dxbio duw
Sole jlalols B (gan du SlaisS (o jite (623155 (o2
ol 5 02Vl o Sy T ST olKon L j2sdlS (510981
Oblew » YglSul g Juojlo (Jig,8 (5 > dxxiio 4w 53 55k (139l
& 3855 Cpl il pd i cdl aills (Soldl S pg i 4 Mie
OPRYL ES 93 > S (i S )T Gl (s
o oS (99,81 S )lo b (S > domivo s 33 93L 359) b
S dw SSlS G A oy Bl Sl adlae pl il
PRV 93 5 (I Slomius )3 1M (15009 ST S o ) dliol
sl ol BB g s calia Slllan b Al 53 (3550 (b

e (g, 9 3lge

cuwl (Methodological) ulis g, adlhs Syl 3udo0
gl ol 9 00 YU e 50 S (e e SleiS ] o S
4 Mo Hlow Ve e YoulSal 5 JWg,8 ¢ Jljlo domio a5 55
Cygo & (55 dged hgy b odzvuw &li (SOl S g inw
> el s Jlo FEOY VWV i uSibe b g 039y ol
oS syt obos 55 Bl YANFE EVAYA (ke by Sy

392 503,95 3 Jley @i J (S
Ol b3 a8 als Soldl S pyaiw W3Me 515590 90 JBlus il
S ol Cute o)l Ky JBls zals 5 caul si

Ologhy ash-ale dle



http://psj.umsha.ac.ir/article-1-57-fa.html

[ Downloaded from pgj.umsha.ac.ir on 2026-01-28 ]

YoulSol 5 JWg8 (Jlojls Slxiao )3 jlas 550 plail axy al> yo 5>
Fo X7 gps sblgy 5l IS o Lol ) g ad e odb S s
Cop gl yiito 5l 65 sle gly S (oo ey V)T 9 A
a5 38 4 JhesagdglSul o) 9 &S Sl ) 2 09 9
Iaee 9 30 YU ) s (438 F) pgigyio oS ¥ wdali b 0 (0
oS 85 )50 s 1) Cuwd (436 ) pigyie (hagS ¥ il b
Olisebl (sl 3l plol (S o doiio aw o 3 1) Jolye nl LY
g wiy b1y 5l ay0e G 59530 B9y Bk Wb (o Al 5)5 )
Sl 295 509) JSie b (yge3l o U 4 plosl 0 S lS' S 45
465310 9ol (o 5 BB D Condy b (o (St ) S5l
(o WS 25 4 (g5l ploxl (g S 0D (e 03l ol el 25 4
(¥+) 28 olS5 1 509 g dizeiy B> 05

alie Sldllas b a5 3¢ 35,8 Vo v 8y LT ol ol WilS )3
Gl O o s Sl g el Joy5 0 oYL 31 e 5
b s S5 ST b 00l il dm Sl w2ly8 1) 6l de gosmo
AT U, )le yy (65138 o yr b g b iy S e 0lSd 13
sl s (BXCel) JuS] b6 55 dhols leMbl 05 cod baspo
UL

ansly ol oo bl JSSop g ey Sl bl
ol AD Ly @ye g (Jore Clathe (gla oy Sl
MATLAB) (e S8l oy o oo slaties (slo oSt
9 (foske cw ) obuls (lie g 48 (pang wsly (V)-2
Candy gy Slp A8 duslne (4250 Cu ) G5 lo 452
ADSYS)) (el 1531 p 5 4l 2 1 s s g 1S 485 )3
wiige b Jao,8 g OYolee 3l S a8 Wb edlatel (6,500
Jsol ol g2 55k Slnline ales sl b b (o 5T
D99y Cpppine yols Jls )3 a8 cuwl(Euler angles) Ll cblg;
Sl g ol gmy du GLaB )3 e S Cupmdg s (655 051
e )R Capmdy &y Cundy S Jl iz S 000 (e Sy (8L
(V) cul 035 yitns 5 2y S5 &8 S (oo ke ) Jlgie Comdg
o8 gl ploel o (5550 e ool Custy
L 518 gy it & Mie sl Vo 15 03lizl 31,5 gigusl ]
‘J%omowép)‘ﬁjlﬁo&u)b@];&fépdbul)d
3 45551,65 0505 alolb g 3Ly jaB 9 ad Cbl (ol yobo &
S5 ol (B)S gigul il old L g3l gl p dlas oy 5V
Cop pw 85 39 Oyge it (S5 Peul gl olkund Clagats i
081 gl 53 5 &L P8 & dgas 9 A+ (o) gl o ) Wigul gl
9 93t Ol jw o abols U (¥ 9a5) A3 02l )13 2365T)s8
ozl Sylodd dw Cumdy opl )3 Dg (535 050l pl8 5l 4545
93k OlgFitel pu g W59 (oS Cond 3gSTy5S 0 lj 5
F5aEe 0,0 JuwlSy b aotie Jwedly b ollew (Cuwl asuie
O dold (YY) Bas Sl e (Bl A g s awd Ve Ges g
ages b S b gl ploeinl o (o5 a5 136ilS (ol Cenni
o3lj abail cp YL I (s ;503 Bkl el Jog wre ol 4 VU
b (535 o5l (sl oS 9l gty da (p 5VL & 355158
Qslj 3 35 L9y red S Jog g2 0 o3l il el p
Candy 4 Camd 007 (o) a3y 5 5> ol 4 LY ")

WY Glanls Eoyleds N Voygs

S S ) gy Al ny b g 2B S G s
() 2925) (VA-WA)

oy b S gdm aw SuilanS by e slp & bl )
Colo il g alto Sllllas plo (ool Jo ol e (5 > U]
sy S 3 (sl il el & 391 uadS (yseeg ST S Lo
N ogd 3 55 Sl GRS b adle g (2b i g
(Van Andle) Jul g s S5l ol bl oliwe 85 1,3
el Joys5p oYU e ) 008 adlle (V- -3 JL) i K 5
(Y »9a5) (V)

c7

Incisura Jugularis (IJ)
Processus Xiphoideus (PX)
Art. Sternoclaviculare (SC)
T8 Art. Acromioclaviculare (AC)
Trigonum Scapulae (TS)
Angulus Inferior (Al)
Angulus Acromialis (AA)
Processus coracoideus (PC)

Lateral epicondyle (EL)
Medial epicondyle (EM)

5 y5r0g ST 5

0%y idgi-(ale dxo



http://psj.umsha.ac.ir/article-1-57-fa.html

[ Downloaded from pgj.umsha.ac.ir on 2026-01-28 ]

ENZEVAEE, KARIM USWR 020212011
C5-2/60-GEN-General 01:55:47PM

11.347] @00

95b lgzeianl (sbiwly 4y Cous VF+ gl il 95k puo g plAS oy (Lo ¥ yygual

L «al

350 slo wiged (gl Aie; slapxio 5 (BLE Cumenr lasuie
Do o odalin a5 jshailan .cuol ol Q1Y Jodo j0 (Limgh
b 09,5 g 4l dgag y5Sde 3)lae 3 (g)lolizne MBI 09,5 90 (4w
bl (o LSS

g 25 odliel ICC (gylel ygail ) orns pdg))S5 s
3 o s gl pl ol oad &)Y Jgde ) LG{}‘)T ol s
i OB an dw SlasS il (gbly; olie (ke &S
Ole IS domiuo dw ym )3 93k gl ol 9 2Vl e S
s s iS5 51 A5 (SBI,S gy 4 Vo 3,8
ol (SlodsS” (i3 s Glaysiie 13 (s LSS Cunl 039,
b o cpl ) slazel cubld 51 SYL 5 gd dawgie Clsyd oniad
P S by S oS ol s 5 RdLSS olie) 25
Coond > Jodl dy (S > oo sy )3 V) e 90 Fe T Ly
(ol 0 03,91 wlows

S g A TS b et 5SS e

ENZEVAEE, KARIM USWR 02/21/12011
C5-2/60-GEN-General 02:02:11PM

6412045  [1..2046] @ @ ©

93k Olgeial (sliwly & S dgae Ae aglj 5l g5k (015 (slod T g

(¥ o) A (g2 392 48)5 Cpgo (65 0l 4T (LS g dges
eyl 38 35 )3 (S gises ygeil 3l ool Casy sl 0315 (1 Sike
905 s slas ol b g i ool 15 (+,)+,5,) Stellarium)
Olaisw oSiwd 5 b duole o5b lootinw] S0 (g i JB
b Jlyegrgils Jate jome e 505 iyl e )13l )5y 5L
YY) U)o g(Mesker) Suue (ooleiiin gaw )5y & Yoleo
Oo9 b o) Gkl g (S g 5l alols jalis aplxe S5 )b
Ol 02558 b pdlie g ol ke 0y9) Gty g Slusle sl
5 plool o

asloes Jold (hog bl & 59 &y00 s (5Ll Sluslre b,
g o5 lapste lp SWSln g i Dl la el
oy Jols 1l )3 golel luwle sl oo iges JS ) adlllas
ks pgal 5l glate cpl 4 o Canl (gl dinaj (sl ita Sl
2 030zl ICC, SEM apulone § Giliee slajs,

K-s ggail | Gl | Sl >l e ),
- 24Y Woss | 80 Jh o \
+,Ya) AVAVY VPO pe A8 Y
ALY VAT | vEYYD o 5ol 39 v
LA EAOY | YANEE | sy o o SolS | ohodei pasls | F

e ST o gl @l Y Join

WAV G Lanls Eoyleds N Voygs

ooy asgi-ale dle



http://psj.umsha.ac.ir/article-1-57-fa.html

[ Downloaded from pgj.umsha.ac.ir on 2026-01-28 ]

ICC (SEM) ;& ICC (SEM) ;5ike ICC (SEM) ;&iLe
oSl o> oS e o o )
. e e
- : oL - . oy YU ol ol oy YU
o8 o8
A\ (1Y) Y (00) | -avA(\WVF) « A¥ (¥) « VY (TAY) <3 (YAY) Y.

YY) | oAb re) | cAYAVE) [ ARy | esp(N) Ay | s | Scapular
z x - = Superior
FF(OXE) | cRND(WVY) | cAF(YEY) | cAS(YYA) « V¥ (¥.00) N (YY) A [

CARE(VAA) | BT (VYY) | S AV (YY) (1Y) Y (Y.5) «YOb (\Y) W’
SO (W) [ CAF(FE) | cSEEVA) | AT FY (AA) 3 (F50) I
SYNE) | AR | cAS(RA) | AY(RE) | -2 () av(fr) | s | Scapular
- - Lateral
CA(YEY) | CM(YYA) | SAY(RY) | caYa(EAY) | av(aY) £ A\ (£) " | Translation
AT (YEE) | SA(NYA) | V(YY) [ S SA(YYY) < 3F (F, W) - ST (855) (AN
A9 (YAQ) | < AY (24Y) | -29F (YA) 34 (r¥) - A4 (1Y) 20 (\WY) 1
LA (YA | LAY [ 8 | S (rEA) | san(ere) | ey | s Scapular
- Downward
CARY) | -AR(R0F) | AT (YY) | SRV (YAY) | - AV(VEY) A\ (W) - Rotion
AV (VO) | -AA(RY) | LAF(REE) | -ar(rSY) A (V£F) SAV (AT [T
LAV (V) | cA) | AV | - Ajr (L) “ AYS (£Y) SFSE(dAY) | YT
— Scapular
+ AR (P AY -3(8,) LA (TAY) | At (Y - SOF (WYY * DM (AY 2
M (FAT) (a.)) (v.av) (¥) | (W) (AY) Lateral Tilt
SUAYE) | CMEASY) | LA 0)) | V(1Y) - ¥ (V.Y) “AY (%) a."
CAB(WWE) | s AR (V) [ R(RRY) | L RR)(RY) AR\ (7Y) +AY (V,)¥) \AEN
CAY(F08) [0V (VYF) | AR (YVA) | - WY (RYF) “ YA (YY) AF(VeY)
YO0E) | CAMY) | M) | ATRY) | s ey or(vy) | s | Scapular
7 - Posterior
YAV (FXQ) | SAT(VXR) [ cAV(AYY) [ -AY(RY) - 50 () « VYA (£.0) : Tipping
SYEX) | eV (BeF) | cAT(RAY) | L8F(FSY) “ V5 (£.0) “AY (05%) W

e EpdySS o gl @l Y Jgin

o8 015 33,8 (ygejl o g llao g 4 1) T L
bl Gage & (lio tald & 3,500 )8 Jole (par 56
Sl pxio diold 0alS S b 2,81 g o Sl 9 S5UsS
Jolse 5 erSols sl Canl ok o)) 5 o0 4B S ol
5T sd  pygd O L ,Sgejl G adlhs pl )d o3l
S5 oo s oM Ggmeg ST S5k 5 050y (5 >
poyiiw & Mo ghlow )3 &S i dw SilaiS sl it

WAV Olwol € oylods N Voygd

o 5 oIl lpl S5 oy s nd S 12l (S
“) g9 ) dg adlas 3500 (oS (pl )3 &5 )lpl sl
15 5 oIl LIl ey ool 635wl (sigdg
ESICETYS ESPROPE O K PP SPREPIJES PR R
ol 0255 I adl Jlows ©jge 4 lnl (28 ST LI sl
Gt S e oy gl 13l e 5 plel S0 ) g

0%y idgi-(ale dxo


http://psj.umsha.ac.ir/article-1-57-fa.html

[ Downloaded from pgj.umsha.ac.ir on 2026-01-28 ]

oS O gay ST Sl S g aw SlenS sla o li 6 5 )| ST ) 5

SxdhSS sl oaits cdl gy ul b sl adlae (98 b oS

@bl Ol 5l a5 23k s ool 4wl Sl e S
9y o> S 3 SEM e (i ol )by oS
a3l (o JWgy axio yd gib 2RVl > A w4
Ol o peS (Byb 5l el odd 5,155 an 3 VST Sgus
53k ool omb o ES omb a4 gy G5 <5 2 SEM
GleMb! (S8 | Bame <l jl 5 el plKa jo &S ol
Sygo 4 b oodly b azsly aBT $sfoa lhles ;I 8L,
Slabre 5l am g <35 )13 e L8l 5 5> Excel J1
o 5l ) Al $55 ma plply el Conts mlB b
Bl oo pdy Ol ISl 5 B

LT oy 1 enlimnl 3l adlae ol codgaze 51 SO
Silesd Iy canl Hlay58 0 (oS 2B 1 &S 29 (Sl (S >
o YUy ks e IS 50 oS ol odd odlitnl gwe o
aude 2z b)) Gl dsse il ks & sl 1Ll oy
u»)l)f u")"*’ KW PR oS ):Jb] oKiwd Olﬁl 5 ws gl
a3 (o )8 e oyied )3 ) (6y9p8 SN S8
anllas )0 &S S SolaiS (ol pusio (gam A (6,5 0301 oo,
Wxio dw yd Gdm A ooy p lp SLE (SOELS ey i 4
Gt g5k oyl ml g oVl B 9> 0 5 S
Clyss gwyp Sy SlF o gy cnl sl 358 ol
Sloyd oM lae lysb Lbjyl el s g olej (b el Dol
3y90 ld (OIS pojiin & Mo ghlow 5> (iSly 4
U1 ela Ll 5l oS canl o san] Oldllas 3,3 )08 ol
58S et I SIS 2B man g5 atbydy (5>
Oszed ASles odlatwl Wylbyed o 5YL 05 ojlul cdd
s oy g &S Gl @S olpen 4 Al Juote degee
S ol byl g xS ol yo i cds Gl Jwolie
el G pasds 5 b))l Bl 29 Jaie slial SO
Ol pl il el GlE dsgeze OMSUe Jd ) Sbeyd
S S s Al degezme uate 0 BT Dgmg L &S 5y
Jolie plo > M) gl Gl g0 g 298 e < j>
BPW

(il OladS dleS ) Cgae ik jl 4B, dllie )l
5slg g e e pols oKD 55 y5liST Sidy) B )
550 Bl e lo plialy 5 ()lSen b adlbas ol 051 0
Cuol 48,5 plsl (690 (san wdine BB 5 Al s, des
2 g Site b (6585 o den LB 4 Wl (e 08 adby

a3l ol

WAYOLwol €oylods NV Voygd

amino aw 3 9L 9250 b g YL e sls (Soldl S
(VF) el o (gilo lasl g gy <85 4 p3

G gda A SilenS ppolie £S5 @l Lol adls
Jugp Slio 53 55k 2yl ol 9 oYL doje 93 3,
o b (SOLBILS pgjain 4 Mie S > VSl 5 Jljle
ol P ICC polie sy lis s 4 (V) Jods 5y
(503 sl J1ayg8 0 mmslie lime 5l &S A8l Lo Slois g njls
sbylpl Ly s alfpy gdm o o), 0 Ol
A3 bl oSS sla by, 9 Cglite

e 255 i) 5| (St LiiSen 5 Thonson) uits
O S gam dw Sl 5 00,8 adlles Al pl jd &S Mg
W3)S wyy SuiSeg xSl S anl oK by g geSTl]
5 byl olus o clp YT B VA8 lae Blsul Ll
OseSls OS> ol lads g0 sy AV LY,y
Olie Sl Gl > gl (YF).00,8 (i)l amsSTal 4
53,8 o3litl (£33 S5 Ly sl KeiiSag Sl oEzs ]
(+A<ICC) w58 ()l s Gl auds m iS5 s
(YV-Y2)

395 adlls ;> (cdm dw ko jl LilKes 5 (Cole) s
58,0 oA YL ol auds o ICC lade ¢ w5 eolatu!
Bdygl cawss <A YL ICC Ll Ken o(Wang) g
(Y4)

Al on & Ok odsl sln GBLKes s(ROY) )
4 Moo (hlew )0 &S i dw SSliS plie gl
ICC e a5 w3y olis g auslyy als Sokél LS pg)diw
I AE) 5l e YL Wl 09,8 4 Cas Mias 05,5
039 WJL\.: A9)§ )l )wf Mo 09; D SEM ulxp (~,°ﬁ
oKiws 1 adllas ol pd yls JIE VAT B 25T Al g
(¥+) a5 odlazwl ( Optotrak probing ) s syl
AV o jo ol )8 alie o5 5 (81K 5 Ju1 g
A1y 1M ameg ST S le 51 eslizul b S @l o e
Olie Jl (2l els 5 S Sgn S  ICC g
bl cds S s Lol Casl 0 Jlaygp o850 oYL oo
S slp olise ol Cwl 03 Joyes s ICC 50
o Jllel cls W=7 0 AYT 900 SEM e oyt
VA) Cosl oads cdl oy gunsls

B g 0 S ais de 0 CS s dw ol dddles
4l S ol Gl @B g 13 b)) 93l 2yl ol 5 oYL
&Y ICC e 5l Lyy® @ i dw SbonS slo puiia
OseaST Sl g oSuly (S LT os b @l cpl a3
W ol als  (Sobdl S poyaiw 4 Mie dl,8) Lo jd S

Ologhy ash-ale dle



http://psj.umsha.ac.ir/article-1-57-fa.html

[ Downloaded from pgj.umsha.ac.ir on 2026-01-28 ]

&l

L. Vermeulen, H., Stokdijk, M., eilers PH, Meskers CG, Rozing PM, Vliet Vlieland, TP,
«Measurement of three dimensional shoulder movement patterns with an electromagnetic
tracking device in patients with a frozen shoulder», (Ann Rheum Dis.),2002 ,20-61:115.

2. Ludewig, PM., Cook, TM.; «Alterations in shoulder kinematics and associated muscle
activity in people with symptoms of shoulder impingement»; (Physical Therapy),,276:(3)80
2000.

3. Matias, R., Pascoal, AG.; «The unstable shoulder in arm elevation: A three-dimensional
and electromyographic study in subjects with glenohumeral instability», (Clinical
Biomechanics),2006 ,58-21:552.

4. Desmeules, F., Coté, CH., Frémont, P.; «Therapeutic exercise and orthopedic manual
therapy for impingement syndrome: a systematic review», (Clinical Journal of Sport
Medicine),2003 ,176:(3)13.

5. Michener, LA., Walsworth, MK., Burnet, EN.; «Effectiveness of rehabilitation for
patients with subacromial impingement syndrome: a systematic review», (Journal of hand
therapy);2004 ,64-152:(2)17.

6. Van der Windt, D., Koes, BW., de Jong, BA., Bouter, LM.; «Shoulder disorders in general
practice: incidence, patient characteristics, and management», (Annals of the rheumatic
diseases),1995 ,959:(12)54.

7. Kibler, WB.; «The role of the scapula in athletic shoulder function», (The American
Journal of Sports Medicine),1998 ,325:(2)26.

8. Nicholson, G.; «Rehabilitation of common shoulder injuries», (Clinics in sports
medicine),1989 ,633:(4)8.

9. Boublik, M., Hawkins, R.; «Clinical examination of the shoulder complex», (The
Journal of orthopaedic and sports physical therapy),1993 ,379:(1)18.

10.  Warner, J., Micheli, L., Arslanian, L., Kennedy, J., Kennedy, R.; «Scapulothoracic
Motion in Normal Shoulders and Shoulders With Glenohumeral Instability and Impingement
Syndrome A Study Using Moire Topographic Analysis», (Clinical orthopaedics and related
research),1992 ,285:191.

11. Borstad, JD., Ludewig, PM.; «Comparison of scapular kinematics between elevation
and lowering of the arm in the scapular plane», (Clinical Biomechanics),2002 ,9-650:(10-9)17.
12.  Lukasiewicz, A., McClure, P., Michener, L., Pratt, N., Sennett, B.; «Comparison of
-3dimensional scapular position and orientation between subjects with and without shoulder
impingement», (The Journal of orthopaedic and sports physical therapy),1999 ,574:(10)29.
13.  McClure, PW,, Michener, LA., Karduna, AR.; «Shoulder function and -3dimensional
scapular kinematics in people with and without shoulder impingement syndrome», (Physical
Therapy),2006 ,1075:(8)86.

14.  Silva, L., Andréu, J., Munoz, P, Pastrana, M., Milldn, L., Sanz, J.; «Accuracy of physical
examination in subacromial impingement syndrome», (Rheumatology),2008 ,679:(5)47.

15. Dromerick, AW., Edwards, DF., Kumar, A.; «Hemiplegic shoulder pain syndrome:
frequency and characteristics during inpatient stroke rehabilitation», (Archives of Physical
Medicine and Rehabilitation),2008 ,93-1589:(8)89.

16. Johansson, K., Ivarson, S.; «Intra-and interexaminer reliability of four manual shoulder
maneuvers used to identify subacromial pain», (Manual therapy),2009 ,9-231:(2)14.

17.  Koester, MC., George, MS., Kuhn, JE.; «Shoulder impingement syndrome», (The

WALl Eojles VVoys Olasiy asiy-iale dle


http://psj.umsha.ac.ir/article-1-57-fa.html

[ Downloaded from pgj.umsha.ac.ir on 2026-01-28 ]

e oIS D 50ng ST S5l S (g dw SlenS sl e lE 01T ) p

American journal of medicine),2005 ,5-452:(5)118.

18. van Andel, C., van Hutten, K., Eversdijk, M., Veeger, DJ., Harlaar, J.; «Recording
scapular motion using an acromion marker cluste», (Gait & Posture),2009 ,8-123:(1)29.

19.  Wu, G., van der Helm, FCT., Veeger, H., Makhsous, M., van Roy, P., Anglin, C;
«ISB recommendation on definitions of joint coordinate systems of various joints for the
reporting of human joint motion--Part II: shoulder, elbow, wrist and hand», (Journal of
Biomechanics),2005 ,92-981:(5)38.

20. Hsu, Y, Chen, W,, Lin, H., Wang, W., Shih, Y.; «The effects of taping on scapular
kinematics and muscle performance in baseball players with shoulder impingement
syndrome», (Journal of Electromyography and Kinesiology),2009 ,9-1092:(6)19.

21.  Duerr, M., «Reliability and accuracy of distance measurements between shoulder bony
landmarks evaluated by ultrasound in asymptomatic subjects», 2011.

22.  Meskers, C., Vermeulen, H., De Groot, J., van der Helm, F., Rozing, P.; «3D shoulder
position measurements using a six-degree-of-freedom electromagnetic tracking device».
(Clinical Biomechanics),1998 ,92-280:(5-4)13.

23.  Hebert, L., Moffet, H., McFadyen, B., St-Vincent, G.; «A method of measuring
three-dimensional scapular attitudes using the optotrak probing system», (Clinical
Biomechanics),2000 ,8-1:(1)15.

24. Johnson, G., Stuart, P., Mitchell, S.; «A method for the measurement of three-
dimensional scapular movement», (Clinical Biomechanics),1993 ,73-269:(5)8.

25. McQuade, K., Smidt, G.; «Dynamic scapulohumeral rhythm: the effects of external
resistance during elevation of the arm in the scapular plane», (The Journal of orthopaedic
and sports physical therapy),1998 ,125:(2)27.

26.  Myers, J., Jolly, J., Nagai, T., Lephart, S.; «Reliability and precision of in vivo scapular
kinematic measurements using an electromagnetic tracking device», (Journal of Sport
Rehabilitation),2006 ,125:(2)15.

27.  Tsai, NT., McClure, PW., Karduna. AR., «Effects of muscle fatigue on -3dimensional
scapular kinematics», (Archives of Physical Medicine and Rehabilitation),2003 ,5-1000:(7)84.
28.  Cole, A.; «Scapular kinematics during arm elevation in healthy subjects and patients
with shoulder impingement syndrome», Medical College of Pennsylvania and Hahnemann
University, Dept. of Orthopedic Surgery and Rehabilitation, Program in Orthopedic Physical
Therapy, 1996.

29.  Wang C, McClure P, Pratt N, Nobilini R.; «Stretching and strengthening exercises:
Their effect on three-dimensional scapular kinematics». (Archives of physical medicine and
rehabilitation),1999 ,9-239:(8)80.

30. Roy, JS., Moffet, H., Hébert, L., St-Vincent, G., McFadyen, B.; «The reliability of three-
dimensional scapular attitudes in healthy people and people with shoulder impingement
syndrome», (BMC musculoskeletal disorders),2007 , 49:(1)8.

WAYOLwol €oylods NV Voygd ULR’S);‘ U“ms}g-w.l.: CIESY


http://psj.umsha.ac.ir/article-1-57-fa.html

[ Downloaded from pgj.umsha.ac.ir on 2026-01-28 ]

Reliability of -3Dimensional scapular kinematics measures of Acromion
marker cluster in patients with Shoulder impingement syndrome during
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Abstract

Introduction: The purpose of this study was to investigate the Reliability of -3D scapular
kinematics measures of Motion analyzer and Acromion cluster in patients with Shoulder
impingement syndrome during humeral elevation and lowering.

Material & Methods: 20 Patients (Males=13, Females=7) with Shoulder Impingement
Syndrome (mean age: 46.15 years) who participated in the study. They elevated and
lowered humerous in frontal, sagittal and scapular movement plane during 8 seconds,
using the VICON motion analyzer and Acromion marker cluster. The Scapular -3D
kinematics was measured, using VICON motion analyzer and Acromion marker cluster.
Interclass correlation coefficient and Standard error of measurement were used.
Results: Participants showed average of age 13.314+46.53 as well as average of BMI
3.93+28.14, and all quantitative and qualitative variables had the normal distribution.
Trial-to-trial ICCs for the -3D scapular kinematics variables for both elevation and
lowering condition in the sagittal, frontal and scapular planes ranged from 0.58 to 0.99,
which indicated fair to excellent reliability, and the SEM for both elevation conditions
ranged from 1.7° to 15.4°.

Discussion: The reliability of the three-dimensional scapular attitudes for elevation
and lowering phases were very good. The estimation of three-dimensional scapular
attitudes using the method of calculation relative to the trunk is reproducible in the three
movement planes during elevation and lowering phases and can be used to document
the scapular behavior.

Key Words: Reliability, Motion analyzer, Acromion marker cluster, -3D scapular
kinematics, Impingement syndrome.
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