i 33 0551 Alxe

U|).QS U;":')‘—' re,.Lc oKisls
OFAF) Y1 b YoF oo ¥ oplas ST Jl

aold oo sLlg) yo SUS ylgoim] S5 35 yunn (ow )y 5
alegim! () o lule 4w ol by ¢l (S5 >
Al o y81 g LS

Sstlen 555 FOLolial) oS o 555 FEGLL) e i Shame SSSRE(lstied ST ohsS eals S
*()L,,J;Jlo) Swelss b.o..:.mlﬁl Jeelowsl 55 ‘***()l,golswl) &ilyeslpole

Ol (K55 pole olStils « glyig b 09,5 (il 0uSiils sole Cipn gas ¥

olnl (S5 ple olStils wguyg )l 09,5 ale Capn gae *F

Blrl G5y psle olStils «ghslgl, 09,8 sole Citpn guae FHF

o..\.t.i.g

225 gl ins 5 sl Glealllos & Obley waxle Mo cp il 51 S dlsed sl Juate WD Ao
WJWJJU&.’;SJ?)Buileu.l;‘_,JU&\.LB:)JcM;@\JkpjA}Sﬂ.wbycjb_,;b@lﬂ;);l{aljwd
5 bl @l b e LU s sl by oo UJJSl;:_?) Ll o glajbizle abS Lo J5b bl g dlae
JK..S:‘ J.ZL:&A MRI L» 29 ug""uju““ coJLw Ls_é‘;ﬁbb .L..)LA &.:..:JS‘)L_:. éuv«ﬂ)f “ )L\.: AJULD g)"‘ é.é: u_a.:x:.:
Oy Ol gl LaS o Ola sl a0 Cd SKES Ol sl Cund s 00l Jioled a0 500 Lads aS a3 g oplys ool 31 S 4l
g_,}u"‘;'fs‘)} M‘JM&Q‘})J) d)\.}fﬁ_}«@“MRI dw g_,ﬁjﬁ'.ﬁ.ba)jjd C,.w\ﬂ)—.a? &).}j@*}b g{..:).)
Olas M by 5o Oy Olsseal 4 Cond 1) SSKES O il Camdge Ll g5 o a8 4l anw s SSlenS MRI 0l s
M)\~ AR X )J‘fﬂ 4.3.)‘)'0): &.:SLA..:SMRI L.N)SMQ‘PLLN‘ CA:M} JN)JJ&;“E’JJ‘)‘ Al L Jas
.Mb@&ﬁd\f@\f}}u.:leu.lg@Mbeﬁ);_}ij«mJSFubj\(&);

@\eﬁ¢m\mf)bdbubmm)mv~jvJLN:JeM é))fw)fkﬂ‘ :Le‘.fbj)sob.o

DS a5 £ w353 1y O o iy SIS Ol sl Olslas 03,553 513 LIS s 1§ g dxadl g LSl
Lgl.ilj)');\)L;?L_jdfdj:.j.ﬁjo.,\.il?qlq-cjlﬁéyq&.i..i.s‘JAEQML:MS\L;JW@L;SJ}MI;JALSQ}@Z\:

L AN Vo




u‘<*"f~ amb ﬁd}uﬂ

Olgwial Cansy oy MRI Ol g <0 L 144A
SET S5 ol s s O S ey S
Ol amsdlil oslizal pde 2oy cpl Cupe (V) 455
530 )3 45 035 W8 i wblie 5o Jlgme (o)1 0 i
O il o SSis Ol sl Tracking osls OLES 4
O350 3,515 3 peanSs a3 £ a5l lny SKES Ol gz
O3l opl Gesyd (S auls (5l Ly e 0T S 5
Y |;U(Y’)‘>:J§L5»L5):.i._{ ol shls ‘sﬁf&»)}
ol Ll OpeSE az s AW L Er sl 5 ol
Sro sl Losast alsl bl 5o bl sl e ol
Falm sy Jlsedil lade ly S 4z Y L
Olasl 5l SKiS Ol gl ool Ce 4y 53 0 okl -
Glas s b Couy s Sl o bl o Dupm | AlSH
as 43,8 513 Q asly s sy losas OF sy
Sl Jdo pen 4 (V) 05800 0lilS 2o (S5
S 5l Jeaie S > s 3l adsl GLlss 3 ol 50 5
il o 3 Candy S Ol oy SKES Ol sl
wsly slearls whol> polai g5, 5l 5 5.5 el
bl Olges ool Tilt asly sl Jlypes 64

(A) 355 (6 8 o3l SIS

Ly gy goleo

3ANV Soor Sl A A g Sl adlas
Olpaal ol gl Siajlags 3 T 5 Il
Sl 5 (WA £ E/F) JL VAT o 03 a3 SSUiS
sl 0 (‘l’~L;| YWAAYEO/VO U5 WYV /YVE4/AL 5T
Sl Al g ol OBAS CS 0 Sl plaSs
(Sl plbl (Dldem pae Slols gl B~ 2505
S8 Ol gl sl (S8,55 Ly il Jurde o dile
HPTRARY
Sl Jysed bl Jrade SolSapn Sl 4 a5 L

QAN ) ol DL ﬁjsﬁjsmo‘j}m| SS

* Critical Angle

40 A0

S o Il b 5l ke 353 o o s
S ail e s ol gl SKAS Ol el cole
sdons LS OMae Ll o sl g 51 3 Baes
Sl K6 0 g L0 el O s s
e een S s SIS Ol Ol TS5 Olssb
OsmdlinSt 53 a5 sy S o &S = 2ol 4 5y a8 L
OLs o g i Ly wh S I3 T Sy SSUS (S
OemeSdd a3l Q0 3 355 H (G5 & S5 Joats
Todos OseSle 4 33\Y0 b 5 axils 513 s e
S8 Ol S (1) aSe ES - ol s 4y
b Tracking slyls sl &S &S > e pls
<ol sai'Mal Tracking s &) pal o 53 (il o
)
Ihsed ik fadays SUs,s Hlas Sbapydiw 5l =
53 48 ol S5 T b s e ) e LSS
doe Cins dsb)  Solos cle 4 S8 Ol gl O
AUl bl e Loy (s Ll e
T G a0 (WL dlg sl aUsS b ol o5l 5SUS
Ol ol LSty S aials b3 e i
Slpesd S JWd Ol L w35 2555 O
(£ 2550 sl 550 SIS 5 yplbns
el o T ol Sl SIS Ol gl S50
skl slales 5 SKES bt bl Laseis o,
Hughston s Laurin Merchant aibs sl 31 S 51,
O3ls led 3B S5l Sl g5 cnl 2 s e ealind
LT S5 Ol 4 oo SKES Ol pand Canss
okl sl Ll e S wals o4l Sy
Osls iuled @ B &Sl cpl s el 1S sl
O T aSs 5 Olssl a4 s SKES Ol gstul Cunss
JL sl (o ).A,il{&@;j;b'g}.a_&.agsf aals Jsb s

" Trochlear groove
? Lateral Facet Hyper Pressure Syndrome
3 Lateralization



Yo psS a5

WWAY @ ¥ le: ¢ Y Jl

o Sl YA s Ol e (oo ¥V ghale a calis
e ahslb Vex AWYA s 5L as s Y Flip Angle
VYY) sae d@iﬂﬁ)bﬁ)hﬁj Slaiy e oo 0V CLLU
sblss MRI las oy 51 ols s 5 e

Jyed 554
(Lateral s > = bwl> 0l5) Positioning

(Passive > ,=  <clsy s

(Sulcus  lssb 44l 5 Patellofemoral Angle )
G5 slearls b polie s S (oS o5l Angle)
wsly am s V=T oy Jlsed L asls 0 5l s le
SKiS o bulr Ol o yy 0=0 s s

CANEN ) a3 VYW=V EY Sl aslis e e oY

Lyaisl

3

Josed bl Sblss ooz s ol sl e
b bl Ol SKES o Cdy s
A S 05 S ss s S ey Slasb sy, (SSaS
b g SSUS Ol (ol bl 4 S 0Dk
bl Glgsesl ol sls (5,5 slleSLS " MRI
siba e (SAS1 s 655 0 el sleatls aale Juls
235 03,5 35 usd b ite anslie g Jitee T 0ol
ol 5 (Kolmogrov—Smirnov)K- S o550 .ol
c sl o3 b g w58 L Gl b iie 15 aS ol

sed il aslyt e Gldde ) oled Jod o
wals 51 s ansls i 5o 5 Dle 5 (e s ol
c el ol 03,51 g1y S >
S 3l edd 6,8 I Tilt wsly e ¥ ooyleds Jsdr
el 4 e Ohles VJL.u sl s 1y MR, slas
S Sl Sl e wsly s SSS ol
dade Ol
Sl ys SKiS o bl Ol ¥ oosled gl 5o
S S aals Sl e asly = s s Ol 5 Wl

RGP 6 cJJJT

\\/) S, 'Y Q‘)La.:; Ujf):) Q) f.j "j"’-\rﬂ*" "‘_)'9‘ cj;

(03

Db esg Dol Olley il las

53 Pl o8 SSES ) Caan)s 353 34y )
DS LA 3y ) sledl s g I Sl o
By omb s YU Sl rads Sl s 00 awsles
iy GL polgm dide S S tespl ALE
ol SYb

sleiyy SiS Olgaal o= Tilt s -Y
S350 M Somn S Ad o 4SS Wl s Laurin
ol i B ke ot sles gl L
Tilt s,57pas 51 S 55 Laurin 1S 505
sl 03 g SSES s

"85 e el s S SlonS MRI plil
s el 5 Ak osr s e S i
Ll3 mop S LS SOl o e
Cond g3 Slan Oduls S e 3 S 4k Sl Jeake
St elil MRI ooy Sl &55 (g, Supine
S Jrate S0 88 235 e 18 Al il S0 sk
5805 Ak 53 T g O Olsid g OF S5 Glats
A3 S e ol 0T 4 5 S5 Wl S b Bl Ol
S S S Ol gl el A
e b Gl ol Gl Gosp oSS S 455
OB G Ale 0 Sl dhas (SLEI G el
T S a L) SKiS Ol gl Llgn xgy ol Jlasl
s Shellock s, L Glas I8 s, led bels
ool Lol en i 8 a5 Coxsy O 5y Powers
COVATYAY) ol 03 51 Sl sl aliae g3l

ok Gl ppsal S MRI e gls el
FAKe T 85 Ol 1/0 Ol Sl 1 Ll e gl 3
b JLs TE=4/5 3 TR = 9/3 Plan Axial ,,slas

1 .
Non ferromagnetic



u’<""'ﬁ aJSM_,"\: ﬁd}uﬂ

J\ML& yb A;’ZS‘)} £l )‘ uj‘}u A.JJ\) cﬂ BE a)ﬁ))

o =+/v0)

jrjl.w J‘Jﬁ\ BE b QJ‘JJU ‘U.J‘) )‘JJ.A?. c)l.w.f: d).k}
sl o SKES ol bl 4 die Ohley

Aade LS gl oS e anls 5 g
fﬁHOWﬁ)‘&&bcu;L&L«JOGJL«JJJb

15 Jeate 552 anels 5 dlsme asls = 50 5 len Al sl 3 (2ol s sl 45 B W R P VS

. \e \K e $ LPFA ANGLE
\Y/0£Y/0) VENEYV/YA VE/AEN Y \E/AEN /AN Yo+ /47 (.JL»
V/VEE/N \KE=7A1 VV/A£Y/AL \Y/ATEY/A0 VE/ANEY/YY Sl

wals 31 Jlsze 4l s Mg’)“’ el 4 e ol HL.., I TRO A AP Tilt aoly Lo gie Slade =Y ol Jous

S5 Jaie &S~
. Ve Y, . e TILT ANGLE
AVAESVI-A Y/Y£/4Y \ /4L /Y \VA%-¥atl \/YE/VA VJL.:
VVEEVYO \£/4£0/0 Y \E/Y\EL/0A VY/AEY/LY \NVAEAVA S Sl

(e (oo o ) 515 Jomie 3STmmaiels 51 Jlgie 415 g 03 5 lam 5 Al a3l o eS8l ol =¥ oW S

. Ve Y, . $r DISPLACEMEN

T
Y/¥E£/AV \VAS=TVAR \/VE/AY v /4E AV ViV /AL f,Jl,_,,
V/0£Y/\ ¢ VYEY/YE £/VEY/0A AVARS=AVAY Y/AVEY/04 Slew

Sl Jaie &S anels 51 lge Aﬁﬁb@).}kﬁ\&iﬁﬁ)u ‘j.\éL?A{MQ‘)\AﬁﬁHLN o3l s 3ol asly slade =% ol Jou

. ' \ K Yo s SULCUS ANGLE
Ve VA ARYAE~7A1 \YY/eE0/1 \YY/E£0/1 \AVAE=7A VJLN
\FA/ATEY/ET \ YUYV \WY/NEV/YY \WeoAEVYYY \Y4/AE/ 0 Slew




u‘<*"f~ amb ﬁd}uﬂ

s ol s s ) I s sl leasle oSl 53 0SSy o HO a5 5) Jols s =0 5,18 J50

};b J.dba gésf A.La‘.) )‘ J‘j"-‘ 4.:)‘) c;i)) 53;33 C}}g).) L;"))\'; 4.:)‘)‘3 m

. ' Yo A s S

Ve v/re 0 /e g )b;;'*ﬁj:-&‘ )h;;."“j:j’ waj_ub “i)b‘

aile

e e e e e ol el

e e s N e o bl Ol

J‘A w;uj:ﬁ )]b J.Juﬁ.fa )]b J.Juﬁ.fa J‘A w;uj:ﬁ )]b u,auﬁ.fa u.’:‘:_gu 4;“5])'
LQMQ}‘&L‘})J}&‘&(\\)\Vﬁ\r’)\-\) s

) ES ::J.<._¢J.3 Sls ly SU o i SIS
O MRL oS s 53 ol p el o S -
o p23 225 2SS K a5 sl Sl ey dlas
O s liaST (S = aials Ll 35 0den S Jld L (5=
hled s 81 515 ol G bl Ol 5l
Sop sy il G 4 Bl Ol (Saryy 1
Sl 5 osls il L Sl eoler dhas sl
LS a e o gl U s S
Jole v.SL.,J 33l es S35 (VW) .cslodis C)b'- S
(Sooler dhae mol a5, ol ol b edis allis
sl Sl by @3 B Siewd Jls bl gy doae
(1)) 133 S S8 Ol gl S (s (0l
Sl GU 2 Ol p i 5 A3 Sllas
el 03905 S5 a3V U ae llgy s 1) SKiS
Ll e S alaly S omes (YY)
Olymeal (ol almlr Ol (ool I sed 0L a5
woly il LoaSsk s S sdali. SSS
SSES o pbmlr Ol 51 (2ol sl
Jysed il woly Axial olas s . oSadls ol auls
s 6 il e bt BB S ol 2l
P oS s e SIS ol el o 5 e

*

538 53 oS A3 8 edalie sl ol bl bl
el 039 550 b o3 gdmee 53 Jlasl assl o3lll ey S
S Olsral bl S 30 555 Cle oS Lo
oD o355 S T aAlS5 5 Ol Os Gee oS Oblewy 5o
Sk iS5 S8 Ol pnd S 55 MRI yslai s o5y
055 4yl a4 ax 5 Lol 63 and SIS Ol Ol el
SUS Ly b s Lo, sUs sl Obley
e o el el Olge Ll o350 5o KL Jlas sl
Cind w8l s SKES Ol ol el
Sealas ol sdas Sl Olpay Js Ll e dae
(£3VoA) il e S8
O bl S Ol i Ollew 05 S 5o
S dns oo s V0 U ho bl 5 SKAS Ol
Blo Ol el & e SSUS 05 sl
ady = G a4 Bl s S5 Lol es il e
Sopshy 5,8 o sl T alSy 5 Obsb S e Ly
G LS glyls SKiS Ol gsial s £ wls)e
Ol SSiS Suls sl Sl ol glaasly a5l
el 03 5 Powers 5 Shellock wlaa=s b Gles ¢ oy



\RRVAVWIRSC UL

WWAY @ ¥ le: ¢ Y Jl

Q asly Slhie (J=ls o 4 Blu Ol (Koo
w by SKaS Sk skl (Cansy cpl 53wl Jals
JFls ws, oS > gl LCEU 3 (A ) s S5 Gom
0 s s 4 s e i 2 SO 4 SSUES Ol e
S a SIS ol bl Ol (b sl e S
sl axulS OF (gode Slhie 51 55 Oblen H3s sld SO
Sl il boas ws S edalie ioeen ol
el ol S ST Tl Olpe 51 55 Jerie
S s b bl bl 5l sk Tilt 4l
ol o (515 OIS o3 b a5k il e SIS Ol
Jsm 55 S8 Ol Sl Ol s 2 1
Sl s ekt JFIs e s A T sl e
By e aalS OF oy ol Ol 5l &S el s
Ol oals e S Ol il Jls 2 2 (V5 A)
4315 0L sl gyame 53 35 e OT )l s
el Olloasb sl gl &8 ) SSlees 55, 4 MRI
SKLiS Ol gl oS > en o B el o
L Me Obles 3 & Lo S asile iomes il
o Jlsed sl als Ol (SSUS b plels
Ll oS (Cnl 0l iy b STyl o510l oS

J\..ZL;Q‘)Lﬁ;)‘@jﬁ‘ﬁ|)bf‘)t}.ﬂﬁ¢|ﬂﬁjﬁC,..LO

asly ol Sl bos a1 Dped leh S i3
Condy 358 5 ol 4y oo a3 VET o3 dome o
BTl S5 L s Al slin SKES Oyl
Slrs 4 Lsd (S5lsm o b assly opl edins LS5 b sl
ol Gl a et ST e SIS (S0 e
S5 3 s S Ol 03,8 5L J s s 4l
O sl ol
o asly ol el JLals &S :;;Ja ORs
bl Uoshan L 1 ol K25 5L, sl
Loelon asls @l Gl oS Al SS2S
Glis &8 ool Bl g 4 SIS Olsaal oS -
S Laledalian vy ool o3 Bl e OF Sl il
o3l is ) sl Sl sblss os Ollew 05,503
wolS s Jsedsl asly Ol DI O sl
by oS Az b asls oy edd i SSUS olmlr
SEES bl Olpe 0dis 3 i b ) sed bl
SKiS Sl amys £ agly 5o Sole 4.l sld S
S a5 S s ol il ol sl
LSb S o) 03 &S Sope o il 8
e Jeade gl oS o 0 S 0SB
Oy SlehdS Sl ade o (g5, 2 Ol Ol

bl Ly ol &, Ole Ol 53 A s = SO



YAY/ 285 oeold 13S0

WWAY @ ¥ le: ¢ Y Jl

&L

*

1. Nissen CW.,Cullen MC. Hewett TE.Noyes
FR. Physical and arthroscopic examination
techniques of the patellofemoral joint. JOSPT,
28:277-285,1998.

2. Doucette SA.,Goble EM.The effect of exercise
on patellar tracking in lateral patellar

compression syndrome. The American Journal of
Sports Medicine,20:434-440,1998.

3. Powers CM.Shellock FG.,Pfaff M.
Quantification of patellar tracking using

kinematic MRI.JMRI.,8:724-732,1998.

4. Doucette SA., Child DD. The effect of open
and closed chain exercise and knee joint position
on patellar tracking in lateral patellar
compression syndrome.JOSPT.,23:104-110,1996.

5. Kuala UM>0Osterman K. ,Nelimarkka
O.,Hurme M., Taimela S.Patellofemoral
relationships in recurrent patellar dislocation. The

Journal of Bone and Joint Surgery,71-B:788-
791,1989.

6. Shellock FG.,Mink JH.,Fox JM. Patellofemoral
joint:Kinematic MR Imaging to-assess tracking

abnormalities.Radiology.168:551-553,1988.

7. Mizuno Y., Kumagai M., Mattessich SM. ,Elias
JJ.  Q-angle ‘influences tibiofemoral and
patellofemoral kinematics. Journal of
Orthopaedic Research.19:834-840,2001.

8. Powers CM.Patellar kinematics,Part II:The
influence of the depth of the trochlear groove in
subjects with and without patellofemoral

pain.Physical therapy,80:965-973,2000.

9. Powers CM.Patellar kinematics,Part 1:The
influence of vastus muscle activity in subjects

with and without patellofemoral pain. Physical
therapy,80:956-964,2000.

10. Powers CM., Landel R.,Perry J.Timing and
intensity of vastus muscle activity during
functional activities in subjects with and without
patellofemoral pain. Physical therapy,76:946-
955,1996.

11. Shellock FG., Mullin M.,Stone KR.
,Coleman.,Crues JV Kinematic magnetic
resonance imaging of the effect of bracing on
patellar position:Qualitative assessment using an
extremity magnetic resonance system.Journal of
athletic training,35:44-49,2000.

12. Shellock FG.,Powers CM.Kinematic MRI of
the joints:Functional anatomy,Kinesiology, and
clinical _applicatios.1® ed.,New York:CRC
Press.;149-165,2001.

13-Shellock FG.,Stone KR.,Crues
JV.Development and clinical application of
kinematic MRI of the patellofemoral joint using
an extremity MR system.Med. Sci. Sports
Exerc.,31:788-791,1999.

14. Carson WG.James SL.,Larson RL.,Singer
KM> Winternitz WW. Patellofemoral disorders:

Physical and radiographic evaluation. Clin.
Orthop. ,185:178-185,1984.

15. Laurin CA.,Dussault R.,Levesque HP.The
tangential ~X-Ray investigation of the

patellofemoral joint.Clin Orthop.,144:16-26,1979.

16. Shellock FG.,Foo TK.Deutsch AL.,Mink
JH.Patellofemoral joint:Evaluation during active
flexion with ultrafast spoiled GRASS MR
Imaging.Radiology,180:581-585,1991.

17. Lephart S.M.,Fu F.H.Proprioception and
neuromuscular control in joint stability.1"
ed.,USA.Human Kinetics., 59-89,2000.

18. Laurin CA.,Levesque HP.,Dussault R.,Labelle
H.,Peides JP.The abnormal lateral patellofemoral
angle. The Journal of Bone and Joint Surgery,60-
A:55-60,1978.



