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Sujitra Limsup 2013: The Effect of Taping on Anterior Cruciate Ligament Tensile
Force Occurring in Basketball Jump Shot. Master of Science (Sports Science),
Major Field: Sports Science, Faculty of Sports Science. Thesis Advisor:

Assistance Professor Siriporn Sasimontonkul, Ph.D. 109 pages.

This research aimed to study the effect of taping on the tensile force of chronically
injured Anterior Cruciate Ligaments (ACL). Only cases which resulted from jump shots used in
basketball were studied. This was because ACL tears are common in basketball players who
perform jump shots. These injuries result in knee instability, and loss of sporting performance.
The research study employed a one way repeated measure to control for variance resulting from
the difference in skill levels of participants, in order to convey only the effect of taping. Ten male
basketball players who had chronic ACL injury, and were aged 18-30, participated in this study.
The order of taping or non use of taping was random. If the taping was sampled first, the ACL
taping technique was applied to the injured knee. Retro-reflective markers were affixed to their
lower bodies. Participants performed 5 jump shots with taping, deploying maximum effort.
Thereafter, they performed 5 jump shots without taping. The motion of participants was captured
by eight high speed cameras at 240 Hz, whilst a force plate recorded the Ground Reaction Force,
synchronously. The spatial position of the reflective markers, and the Ground Reaction Force,
were used to compute the Joint Reaction Force (JRF), and moment of the knee, by inverse
dynamic. In addition, ACL was modeled as double bundles composed of anteromedial and
posterolateral bundles, in order to estimate tensile force. One way MANOVA with repeated

measure was used for statistical testing, and the significant level was set at .05.

Taping reduced the tensile force of ACL, JRF and the moment of the knee, as well as
the knee joint angle, compared to non use of taping. Moreover, the tensile force of ACL was
associated with anterior knee JRF, but it had an inverse relationship with the flexion angle and

the rotation of the knee.

Student’s signature Thesis Advisor’s signature
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NAN19N 19N (abduction-adduction) LaZIAADUN 1UNANIIOBEA (flexion-extension) F91)
7 1 . A 9 A A
Llﬂuellf)\‘]ﬂﬂﬂuﬁlﬂﬁ']ﬁiuﬂ’lﬁﬂ@mﬂ2 1Ny (Flexion axes) ﬂﬂ@ﬁluﬂigﬂﬂ@]uﬂﬂ (MNN 2) A
. I A ' A 9 < vy )
Posterior condylar axis Lﬂmmu‘ﬂmqmu‘ummgmmmummmu"lmmw (medial collateral
Y )
ligament 1A lateral collateral ligament) Y0119 1IN My UsOUUAUTLIBIU190 15-150 DA

Y 1
1ae distal condylar axis 1AgAZINAVINUBNMTIMBEAUT (Smith ef al., 2003)

A Aa 9 ] = Y . =)
yumsnaeu laulnavesteinaisomdon @ 180 99a1 (knee extension) 30
I 1 1 Aa
mgeaoen laluduase v1eaueIvIzIITIMEA 1ANINANUAA  (hyperextension)
[ H 1 < { { @
sz1nar 10 996 HIBUNNI VuzMDsaeen dunudransanezsendutinld
Uszaa 140 09A1 (knee flexion) Fo119za N Isonyud1a Uiy (Internal Rotation)
Y Y . Y A
1ddszanm 30 pernuazyUPONAIUUDN (External Rotation) 1a15zinas 45 03f vl
9 [ ) J I 9 A
M390U0115 A8 5T 90 DI HAzEINTOMUIAN 1 IalNioe AvllTzunn 5 09a
A =) o @ A 1 g‘/ 9 Y
iesniniimssinanianaou 1i91n1)unszgn (condyle) N9 2 919UBINTZYNAUY (Femur)

uamﬁu"lmi’%’n (collateral ligaments) (Reddy et al., 2009)
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H 4 [l o
fn‘Wﬁ 2 me!,Lﬂuellmi]ﬂg{uElﬂmﬂmimgmlméﬁjﬂmn (flexion axes) ITUIU 2 ULAU Iﬂﬁl
Extension facet (EF) E’)Ejiﬁﬂﬂl distal condylar axis (t81¢ Flexion facet (FF) ﬂgj‘u‘%mm

posterior condylar axis Tuns $@ﬂ$¥sl)uslﬂ
N301: Smith ez al. (2003)
WA v |
AUTNUAVDIVILU

I 1 1 ] I

ANVUVIVDITO1 (Knee joint stiffness) HAZANUNUIVD AT (damping) v
' o o A o Yy 1 a < o A = . =
ﬁ'Juﬁ1ﬂiUu1/lTITGLWGU?JLSU"ILﬂﬂﬂ’J”IEJNuﬂﬂ‘luﬂlmx‘ﬂ”lﬂilﬂiiu NITANHIVDI Winter LUaZAUS 1uﬂ

' S AP .. . ~ ] = ~ A 9

A.7. 1998 WU ANWLUINUDND (joint stiffness) (WHIDYIUAYIDIUWIINDNILTITINANY
) Yo ¥ 1y A ¥y 1 a o o JaAa X '
Nuﬂﬂﬁl‘ﬁ'ﬂ‘ﬂﬂlﬂﬁﬂllﬂ GINmima’au"lmmawwmﬂummauwuﬁ‘ﬂmmmzmmmmﬂu
9 A ] a d A VoA Y ' LY
GU@?I’EJU@%HﬂJﬂWﬂﬂa@ullﬁ'Jellf]\iéllﬂﬂ@ IﬂElﬁ]%LﬂﬂLﬂulli\im@ﬂlla$ﬂ31ﬂﬁu30ﬂﬂlﬂﬂ@ ﬁ'\iWﬁGl‘ﬁ'
9 v A ~ A 1 dy 9 (= o <3 [] A
VDABDLAADUN ﬂﬂlﬁuﬂﬂlﬁaWHﬂJﬂﬂﬂl@ﬂ@Nﬂ'313Jﬁ'1ﬂiﬂuLﬂufJEﬂ\‘liﬂﬂGluﬂ1ilﬂﬁf]uul‘ﬁ’J!La$ﬂTi
NIV BAD

9 L] ' & . . . A~ A = J

Vo N UAIUYHIVUDY Kinetic chain !,11?)11ﬂTiLﬂa’E')uqﬁ?ﬂ%ﬂﬂWﬁﬂWﬂTﬂ\Hlﬁ\ﬁﬂ%Wﬂ
9 Y d’SI 1 1 1 o 9 = Y A a dy = a a v
VANIUINUBDLVT Llﬁgﬁﬂﬂ@hlﬂﬁlﬂﬂlﬂﬂgiv‘lﬂ FIDTINNAVUNANVAAL NG mﬁmsﬂmuiwz

. o A 1 v 1 vy X KX a ¥y v ¥ . g 9 o v :
"lummmmmum"lﬂ'lﬂ mwaimuawammmmamuuqmtﬂu@m@ﬂ%mm"lauazmwa
Y a <3 1 j‘ A ?x‘a Y 3’/ d" A A 49! ~ g A 1 a 9 [ ~

1ﬂlﬂﬂﬂTiU”I@]H]']JG]@Lu@LEJ@uullﬂ MU UIINNAVUNIUBDIYDAIN €] UITLIUUDADITY

ANuFuRUS NUAN AN AV T DA D

a
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A = d Y v
msmaau"lmmwanamammawam

. A ~ Y = Yy 9 A '
ﬂ"li‘]rilﬂ! (Pure rolllng) 1R ﬂTTV]ﬂi%@Jﬂ@]uﬂlTNﬂTiﬂHuUuﬂigﬂﬂﬁuul"UQLWﬂﬂﬂﬂN
a = o 9 Y 9 Y A S
$2kd)e) G]Nﬁ]%‘Vl111’?ﬂigﬂﬂﬁu"uﬁ]%ﬁl‘!u@ﬂﬂﬁnﬂﬂizf]ﬂ‘WLl”ILLGINﬂﬂuV]Lmﬁ]%ﬂ@mNﬂf’Nﬂ"ﬁ
A A A A Y I 9 9
ma’au”lm !u@i%1ﬂwu‘ﬂﬂﬂﬂﬁ$@'ﬂﬂu%1 (Femur condyles) Gl‘l’iiyﬂ’ﬂﬂigﬂﬂﬂuuléll\‘]

(tibia plateau)

A . A . A A v Y ¥
mimau”laa (Pure sliding ¥15® ghdlng) o ﬂ”ﬁ‘Vlﬂi%ﬂﬂ@uslﬂllﬂaﬁuﬂizﬁ]ﬂﬂu”llmlﬂ

~ A & 0 q ¥ v A Y Yo ] S
LWENDY LAY “])’\‘]ilz‘ﬂﬂﬂﬂizE]ﬂ@u"’lﬂm’ﬂuﬁﬁc}ﬂ@@ﬂi]"lﬂﬂi%ﬁ]ﬂﬁuML"’INﬂ@‘H‘V]L“]J”ﬁ]%Q@M?JGH’N

4
manaoulnd

MIUYUTINADNGIADY (Combination of rolling and gliding) Ao MFmAoN 1IN
a dzj a 1 9 Y Y A o Y a 1 < !
MATUTITENINNTZNAUV AL NTZNHI T 1o THIAAN 159819 NANTIINT
A = Y 1 Yy Y R A Y Y =
waoulnd Tasiinszgndua luuenesnainnszgnuiiuds sunala lagnszgnauulinig

wyuiwnums loa lduunszganihuds dwaas 3 luani 3

d' d' a d’! ] Y = (] d' 1 Y a a %
ﬂﬁUlﬂﬂ1ﬁLﬂﬁ@uhlﬁﬁﬂlﬂﬂﬂluﬁlu“ﬁ’lﬂﬂﬁlﬂl@\‘lﬂTiL‘ViEJEJﬂL"’lﬂ“VIﬁ\‘]WﬁiﬁlﬂﬂﬂWiﬁﬂﬂlﬂ

(Lock) V049DIU1 58031 Screw home mechanism $NAIINAITNUUIAVO medial femoral
condyle 1AMWE1IUINAN lateral femoral condyle 39 1% lateral femoral condyle mgu”lﬁ’

Ll ) % g’l 4 90‘ -7 o a

3282 U1NNIT medial femoral Condyle GllfNﬂﬁLﬁ?lEJﬂlelﬂ mumﬁaﬁmimumuﬂ Eﬂ%ﬂﬂﬁlﬂﬂ
. Y Y P A Yy 1A a o q ¥

N1INYUDIN (external rotation) GU’E]\‘1ﬂi%ﬂﬂ‘ﬁu']LLGIN‘i’JiJﬂ’JEILW’E]iﬁﬂl@mﬂhﬂﬁlﬁﬂﬁlﬂq%]ﬂﬂﬁ

£2

a a 9 ] J = 1 = 4 v A o Y a = 1 dyd
INANITANA mawamﬂummaamm F909nlsEnounIg 9 ﬂﬂﬂmﬂﬂmim&mmmmﬂu

o

' o o A Yy 1A @ = 1
dIUE iy°V]°V]']Glaﬁsllalsu'llﬂﬂﬂﬂ']ﬂJjJUﬂﬁﬁluellmzlﬁﬂﬂﬂlsU'IﬁZfﬂ



12

MWA 3 1d@aIN 1Sy (Pure  rolling) N15taouloa (Pure  gliding) 1an15¥H1IUIINAY
sEnIemsnyuiazmstaoulna (Combination of rolling and gliding) Nidawalring

A Ay
ﬂmﬂaeuulmwuamn
1311: Smith er al. (2003)
a [ % % . . .
medmaveuduludInin (Anterior Cruciate Ligament)

<3 1 . | - I I 1A ]
wulvinihueadomii (Anterior Cruciate ligament) iJuidud uvinalvaognislu
9 [ o Y A o <3 Y o a . . = EY
UBDLUN mwummuﬂmau”lmwm (Posterior Cruciate hgament) Glumiﬁlﬂﬂix@ﬂﬂum (Femur)
Yy 9 A Y VY o v <3 Yy 9 = .
HAZNIZANUUULU (Tibia) 11'Jﬂ'Jflﬂu Iﬂﬂﬂﬂlﬂ’lgﬁu"uf)\ilﬁ]ullalnﬁu'mgﬂQVI medial aspect YD
a > 1A 9 9 a
lateral femoral condyle UJ313%M intercondylar notch uazﬂqmmzﬂawﬂagﬂﬂizﬂﬂwummwmm
' v 9 & Yy 9 4 . 4 2 o o
FOINWATUNUUYDININWNATIUUNUBY anterior spine (AINN 4) FIANHUSN NN INVDUDU
v 9 2 vy Ay 9 A . < Yy 9 A
]'I,"IJ'J‘Wu”lﬂi%ﬂ'f)‘].l"l]‘l!i]TﬂﬂqNlﬁulﬂﬂﬂaauﬁ]u%ﬁi\lﬂﬁmﬂﬂ endotendinum mu‘lmmmmum
ahedseana 10 Hafwas uaze1ndseans 38 Hadwas Niduiden middle genicular artery

Y . A o A ' Ay
LL@&LE‘TUTJS%ETWI Tibial nerve ‘VI‘IMLE]E’J@LLE]%ﬂizllﬁﬂizﬁi‘ﬂﬁﬁuﬁﬂﬂ]@ﬁﬂ

wu'lviniilszneu lddedaidulosiuiu 2 1ia Ao Anteromedial bundle 1A
Posterolateral bundle Fagnuianangluvuussiaveuimduleluvasidoniunaonlnaly
dnbazomdon 1au Anteromedial bundle vzfuilomdoani iodleadu il nszqnuiiud
o e Al d9u Posterolateral bundle vfailofimsmtoauaz g

Tu eaenniuaIddon luva Ao tins vy
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~ o Y 9 Y . ; ; Ao g A o & Y o
MNN 4 Llﬁﬂﬂlﬁu"lﬂlﬂﬁuﬂlﬁll"lﬂ (Anterior Cruciate hgament) ﬂmﬁummuﬂmau'lmwm
) . . = v Yy

(Posterior Cruciate ligament) 1uﬂ1iﬂﬂﬂizﬁ]ﬂ¢1u“ﬂ1 (Femur) UagnIganyuILUg

(Tibia) 1A 28U
fan: http://www.scoopweb.com (1998)

Hemer (1999) 18510 uiadnlufiivesds  Anteromedial bundle 1z
Posterolateral bundle @ Q‘ﬁ Anteromedial bundle 3LINIZINAIUDY (proximal) ABUNINI
Mumih (anterior) Y94 lateral femoral condyle (ﬂ”l‘W‘ﬁ 5) @71 Posterolateral bundle 9£401£910
aIuaN (distal) ADUVINAIUHAA (posterior) Y94 lateral femoral condyle (ﬂ”l‘W‘ﬁ 6) Taeil

YPIAFUTOUNNIAUMLMNINY 47413 mm’ 1A 49+13 mm’ AINEIAY

Lateral
Femoral
Condyle

AN 5 uaasmsusaduluiniiioonilu Anteromedial (AM) 1182 Posterolateral (PL) bundles

3: Herner (1999)
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f?m%”uqmmgﬁ'u?nmmz@ﬂwﬁﬁwﬁjﬂ 1”%‘/\1 Anteromedial (AM) Llag Posterolateral (PL)
bundles 9$1M2083%¥319 medial spine 118 lateral spine Y8aNTEANHIWA Ta8T Anteromedal
(AM) bundle vz1mziBoamadnumiiudind1alu @9y Posterolateral (PL) bundle 92101
Goalmadiunaeen g muen Taelivinaduseuafigainsiniy s6:21 mm’ uas

53421 mm’ AUBIAL

Ant Ant

Lat | AM™. g
H B : Med - A
1 88 8 Prox AM:p ¢ Dist
YPL; ¢ N\
Post 7\

MW 6 tdaIgaMzAn (B) nszgnaua (Femur) uazganmizlats (A) inszgnniiuda

(Tibia) Y99Anteromedial (AM) bundle tia& Posterolateral (PL) bundle
l311: Herner (1999)

Odensten ef al. (2009) 1@518971%4791 Anteromedial (AM) bundle A48 Tagd sz
agjiwiw 28-38 mm #9371 Kummar and Yamamoto (1988) 1d3av1nannue1Ived Posterolateral
(PL) bundle Tugide®3a 50 AU WD Posterolateral (PL) bundle #1A7116171m A0 17.8 mm d7u

v
L??fl UTOUWNUDING Anteromedial (AM) bundle tiag Posterolateral (PL) bundle U ﬂﬂﬁ}m SNU
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H &’ v ! .
maei 1 uaasiuinthdauazidurigudna19ue Anteromedial (AM) bundle a2

Posterolateral (PL) bundle

A A Y ow Vv v d
B v v NUNKUHUINA mumquﬂnma
wulvinin
% 2 Y % 2.
NIZANAUY (mm)  NILYNHUIMAYI (mm) mm
Anteromedial bundle 47+13 56+21 8.2
Posterolateral bundle 49+13 53+£21 7.5

31: Herner (1999)

v v do o

A = d Y 1A < Yy Y
msmaau"lmmamnamamﬁummamm N uﬁnvmsmqmmmaau"lmﬂm

< Y YA YA w A v & Yo Y Y, o 19 ¥
Pulvinihinihandn fe yreadnanuiuasldnuden Tasmuiziloan laild
Yy oy A v B a = g N
nszgnuiududeummeamuvihunnnll 91nn15An Y109 Buoncristiani tazamy Tudl
[ d' d' Y o d' 9 1 a 9 Y v 1 o Y a
A.7. 2006 WUN (MW 7) Weliusansgyinveamnlunaniagiuningunuaeni v ldna
= A d Y Y ~ 1 ] 1 = ~ =
useaeouludni (acL) mnluvaz yuvoaniseeniteglusae 0 3 30 oern Tasfiuseda
A g Y Y = ~ A 1 [ v A ] 1
moulvdnh (ACL) iannnigaioyuueansao N 15 03 uaioeuaueglu
' = =2 A d Yy 9 a 9y A A o & )
YUTLHIN 60 D9 90 pean usadaeou ludnuth (AcL) azinadeonga Taolodawou ludni
Twaoiadulogeamiouia@e) Wy anyULNITINALITIAIN Posterolateral (PL) bundle 92
I v U Aa { .
Wl Tumaerduou ludnii (ACL) @11 151nausaf9N Anteromedial (AM) bundle
< a @ . a { 4 ]
il lusianisasanudin Ao 15999 Anteromedial (AM) bundle 91AaNINNFAINDIU19D

un
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140 -

> D
8 8
1 L

-~ ACL
@« PL

80 +

60 .. !
—.':-"M.-t----i

In Situ Force (N)

"'1“...“'
uu.
|

i

20 - 1
0 [] ] 1 N I (S ! I T
0 15 30 45 60 75 90

Flexion Angle (in degrees)

@ Y

. > . .

M 7 uaaausaaaneuludni (ac)  Wardulegos Anteromedial  bundle A
A 9 o A Y A Y} Y o '

Posterolateral bundle tio1¥usansgsindomirluianisauntiisunuseni luyy

AN 9

1301: Buoncristiani ef al. (2006)

9 4
193 91UIV8UDI Buoncristiani ef al. (2006) ElJﬂLLEgJ)Q'ﬂiJi”IENTLLlGlJ’EN Gabriel et al. (2004)

A o =] 1 o Y
NIALTIANVDULADSUALT

A Y o ~ 9 1 a 9 Y Y] 1
ule Tuvazn1¥usanszyiinvomn lunan19a UM 11T WA L0101
uaz liusansgyi lddeminiseaniazyayuan w1 Anteromedial (AM) bundle 9Z1NAN5 A

d' d' ] = = 1 d' 1 é [ 9 [
MNAFAUBIUUNTEA LAZUTIAIZADIAAAIUDIBIUT FIVZATINUNINAY  Posterolateral

(PL) bundle Nzinaussaanigaiion1eed 60 03 Lazaausiasadilomiuvdeassn
= d’ < Y 2
usafsoulvinin

< a 1 A o
ussasgagavoudu ludwihlumsmneonazimemajelinn)szunm 2,250 1az 1,800 1w

]
aAav A

o w o A =2 = =2 A Yy 9 o
Ay Uy (Cheng et al., 2008) ﬂﬁ]i]TJLlll‘ﬁa"IENTLl”Jﬁ]fJ‘V]ulﬂﬁﬂ‘]&l"If]\ﬂliﬂ@]\i‘ﬂlﬂubl"llﬂlﬁu"lellmgﬂ”l
a 1 1 = A g Yy 9 % Y A 1A a3 A
NINTTUAN 9 LLa%WTﬂVH@ﬂLLiQ@Nq\Tq@V]Lﬂull"llﬂl‘ﬁu"ﬁ]gill]lﬂ Iﬂﬂﬂqﬂlﬂﬂﬂ1iﬂ1ﬂlﬂﬂﬁiﬂ
a o y ] o a S X o
LﬂﬂﬂWiaﬂ"lﬂﬂ 9%1'3Elﬂ'l'i%Tﬁf)\iﬂ'l'i!ﬂaf)ullﬁﬂw'lull’ﬂ‘ﬂﬂ'lﬁ@\‘]ﬂ'l\iﬂ’tHJW'Jm@i %Qﬁ@\‘l@?ﬁﬂﬂ?ﬂJ

' F
LﬁEl\WIi\?GUfNLL'UTJﬁWafN“VNGUH'IWUE]\‘]ﬂigﬂﬂ ﬁmﬁumﬂmwﬁ}u fgmmxﬂmﬂuazﬂmﬁuummﬂa

3 XK a Y 1 g’; [ A ~ A a s A
VOB UIANTSANVILIUVDLUN iaammﬂymzmﬁma@u"lmﬂLau@mﬂmﬂuuya UBIA



17

a o . = <
TAg91UI98909 Kevin et al. (2008) las180mi5ununssdsgegavoudu ludnininms

A ] o a P v Aw v [ [ ~
Lﬂﬁ@uhlﬁ’JNWHL!‘U‘Uma’EN‘V]Nﬂ@lIWTILGI@iVIﬁﬂ‘Hﬂﬂﬁluﬂ’l%ﬂﬂqwﬁN 9 muﬁm"lﬂumanw 2

d’ = < Y Y A a 2 a
M1919N 2 Llﬂﬂ\illi\i@ﬂqqq@mﬂﬂlf’]ullsll']‘ﬁunﬂlﬂﬂ"l]ueumgﬂigﬂﬂﬂﬂﬂﬂiiuﬂ1ﬂﬂ1ﬂ§ﬂLLUU

A4 9 FULDUTIaBIN AN INDS

o A = A g Yy v Y a
ﬁﬂ‘ﬂﬂ%ﬂ]i!ﬂﬁi’)ﬂl‘lﬁ? !!5\19]\1@\1%19]7]!@1!1%31’1“1 RANGN]

NISAU 1000 HIAUN early stance Collins and O’ Conner (1991)

v
v A

M5UPAIUN (Static squat) 200 HIAUN 0° YDIN15991U1  Shelburne and Pandy (1998)
ML TIALU 160 126UN 0° ¥9IN15991U1  Shelburne and Pandy (1997)

M3eeAIAzEY (Squatting)  28-142 11961 Toutoungi et al. (2000)

31 Kevin ez al. (2008)
I~ < v Y
ﬂ1§‘]J1ﬂ!‘i]1J‘lJﬂ\‘i!?)1r!\’!sll’J‘Vi1-ﬂ

3 A a A g Yy Y & & 3 A 1 @
ﬂﬁ‘]J”IﬂLil']J‘Vii@ﬂﬁﬂﬂ‘ll”lﬂ‘mﬂu"lell’JWU”IL']J‘MWHQGLHﬂ”IiiJ"IﬂLi]‘UV]WiJ‘U’OEJLm?J@u@]SW

A v a A 2 A a Yy v & Aa &2 o 9 1 4 1A
Tlﬁﬂ‘luuﬂﬂ‘i/\?”l Lu’f)\‘]i]”lﬂﬂ”li‘]ﬂﬂﬁlﬂﬂl@ullﬂl’J‘Vi‘Ll”ILTJLlﬂ"liiJ"lﬂlﬁ]‘]J‘V]Lﬂﬂmuﬂﬂ%@ﬁﬂﬂiﬁﬂgﬂfjﬂ

Q

U @ a 3 < Yy 9 1 Y A
“luswma Gluﬂi%mﬁﬁ‘ﬁigﬂmiﬂ”IW‘]Jﬂ”IiiJWﬂlﬁlﬂﬂlﬂﬂlﬂullﬂJ’JWHUJ"lﬂﬂ’J”l 200,000 ATl

D-

A

J IS <] Yy 9 Y1 ' = =
C]NB‘]J@]ﬂ”Iiﬂ!ﬂWiiJ”Iﬂ!i]‘]_l51]’ENL’E]ullall'JWH”IW‘Ublﬂ‘UﬂEﬂu%’Nﬂ1q 15 9925 1) mzwumn“lumﬁ

E]

a

QY4

Y A o < Yy Y A 9 4 Yo I 19 o 9 ¥ 9
ﬁumwaﬂmmmuulmwm ﬂﬂﬁiNﬂ'ﬂiﬂJuﬂ\ﬂ‘ﬁﬂ‘UﬂJ@Hﬂ ﬂﬂﬂﬂuhlhalﬁﬂﬁgﬂﬂ‘ﬁu1

B A 9 9 A v A . . Y, o 9 ¥ 9
HUIADUNTIVNUUANDNTSANAUVIDYNUN (Anterior translation) ﬂmﬂu"lu“lwﬂizﬂﬂ@mm

v
v A

A P o A Y v Y o 9 YY1 A A Y A a
Lﬂa@uVlﬂéll'l\iﬂﬁ\'llll@ﬂigﬂﬂﬁu'llléll\‘]f)gﬂﬂﬂ Llﬁ$ﬂ@\iﬂu"lllﬁl‘ﬁsllﬂlélﬂuﬂ15‘UﬂW1WiﬂUﬂ@@ﬂ
. . oA v 9 o 9 Y a Y b ' Y Y
(internal/external rotation) L%ummﬂ‘uﬂmﬂuuluGlmﬂmtiqmwuawamﬂuﬁzummuﬁm
< Yy 9 o ' [ <3 Y o . . .
(valgus/varus stress) Bu'lv ez wnueu lvivas (Posterior Cruciate Ligament)
WoAIUAUNT 1@ (gliding) 1AZNITHYY (rolling) voInTzanauv l)uunszenHTD
A A = 1 ] o w =l [] 1q ¥ a 1 9 o 1q ¥
VUZNUNTINDN TN IYALUT GIf’JEl‘iﬂﬂﬂlqliJﬂWilﬁﬁlﬂﬂ!‘lﬂvliJGl‘ﬁiﬂﬂlﬂuhlﬂ LlﬁgGﬁ’Jﬁlﬂ@QﬂuVllﬂﬁ
Y 1 a A A ¥ 1 Y a £ A g Yy Yy '
UBDIVIUA LuEN‘NﬂﬂﬂUlﬂﬂ'l'i‘Uﬂ‘U’EN‘llf)!‘ll1%$ﬁ\‘lWﬁGlﬁlﬂﬂlli\iﬂﬂﬂl@utlsll'JWUWulﬂﬂﬂﬂﬂ'ﬂﬂﬁvlﬂ

U (Irrgang et al., 1995)
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Torn

{Arthroscopic View)

q‘ v a3 Yy Y AaAa 2
MANN 8 1,Lﬁmaﬂymzmmmuhhn‘ﬁmmﬂﬂmmﬂﬁum
N: http://arthroscopysurgeon.net (2011)

2 Ag Yy 9 v A 1 1A A o 1 9 v
msuanuiou lvini luindm daulvainannussiuinsgiaedoniiTaoas
A v a ' 2 = a , A
nna lnmsnden Ivivenindm wumsIudasunamg (cutting) ¥30nM35n52 1aa (Irrgang
= wa 7 < < ) ' < v &
et al, 1995) aguamssimsumdvveudu lvinihmuiunaiuidetedomitaluns
3 A Yy Y A A A Y A a 3 ] ' X
vauiu lvinih A mavasliuun Iduzmanisuiany lduinniunsae (Indelicato
v awv 1 A o < { g a
et al., 1990) UAUNIUITBNUIQUAMIaNITUIARUADU lvinduRanmvan AL
YDITOITE NI UNTZYNAUVT (intercondylar notch) TuAUNTT09521 119 intercondylar notch
o Y a < 9 ! A ' . A v 1
uavmnezmldinanmsuianylaunnNauniseese1iang intercondylar notch 1n319A1
o g}z o v ~ ] I~ v A A o
(La Prade ef al., 2005) AaUUANBAULNIIMEAINVET19MeR Timunzaunduilsudoainh

A 3 Aad
Tinamsuauinwu lvivihld

a < Y Y o a A a & < Yy Y K 3 I
m'ﬁaﬂmmmmmu"lmawumﬂmfvm‘ummmﬂmmu'lmwmm 75 Lﬂf]’i!.“]fuﬁ 2n 20

2

s S ga D ) /s 2a v D
!.‘]J’E]'ilﬁ]fumﬂﬂﬁlﬂﬁﬂqﬂlﬂ']gﬂuﬂigﬂﬂ@]u‘lﬂ iuag s !‘]_If)‘i!“]fuﬂlﬂﬂﬁlﬂ’d@ﬂlﬂWzUuﬂ‘igﬂﬂ‘ﬁu'ﬂL‘U\‘l

{ [} 2 1 < ' Y
(Goodfellow et al., 1996) TagfiszauaNuuLTUeIMsuIad Do luinihozgniueld 3
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