na¥anl logdns - miﬁﬂ‘mma%aﬂﬁﬂﬂﬁ@%ﬂﬂitﬂ?{aulwaﬁaLﬂf’flmmlﬂﬁuawg'ﬂw
wdamssdadsudeniisuneldvindaees (BIOMECHANICAL EVALUATION OF
KNEE JOINT MOVEMENT IN NORMAL HUMAN AND PATIENT UNDER GOING TKA
BASED ON SQUAT ACTIVITY)

819158MU3n W : seemansIanse as.ania gudus, 88 wih.
o o w Yy 1A a sy O o  ad s _a ¢
AdfTy : Tal iy Tinamansto nltees seleuiginludiefiuue

sitedidumsfnuvidasisudisunadinamanininadeulnesoisewing
naueraainsund uazeraadasiUdsudeiindeiinistuiinnm 3 37 uagiiwamans
Faundu AT eiuseduda uazaAuLANANTeINgAnsTuTAd suivesuuusaesdot
seszdeuisliludieawud Tasyaduluiins@nwsimmduiainsuszsriumeldfanseu
yifssasainenaadasianun 62 398 lnswdadueaadasund 31 578 uazeranadas
Wasudoin 31 11 wasduunamadaiinaania 3 ngu I nduduiniun nguin
Unf waznguimdnunnaudidu nanisidenudn waslusuiuny warluaudseunuanny
safausendrunile Quadriceps lunguanatatpsunifimgeniinguoraradasidsute
ussdnsiadogeanlunduenanadinsUnivaznguenaadasiudsudeiniu 4.35 uay 3.14
wihestimiinga wenani eluuddnsasanaislunguenaainsunfuaznduananaiiag
Wasudeigvindu 5.27% uay 3.11% dudndagudugamudiiu fanuwendamneedi
(p < 0.05) wansAnwludrunasansvoinluidaznguainviiianisvengueianaling

Und wazngueanadinsilfsudeidmuinieanunguiivuilduveuss wasluauddaitiluiie

' ' £
a a o

Weniu uagduiusiugieedelniiudy #aainnsansizisiessideuisinludiediuug
wanslifiuiuuuiasdeiung fszazmsindouniveanszgaduan uagnsvyudoin
sufaussdudiaganiuuuitassderiuiion feyailiausaidadeticvesmandoulnade
W wagAnpunsieurestaiimdamakiia uenanidauilugnisesniuy uazadete
Wil saneuauasmsitanuminzauaseurquiuTInUse i iuveangudielsate

1 dl Yal dl Y a U 14 1 a L3 dl
L‘UWLEB&JIUU?SLVI??I‘VIEJ‘LWNﬂ']’iLﬂaEJuvLWﬂﬂaLﬂEJ\‘lﬂ‘U‘UE]L‘U’]ﬁiiii‘li']ﬁ]‘ll’e]\‘]u‘qwﬂu’mﬂ?;[ﬂ

| . ( £
197397 WInN353 AETINISUNNE aneiladaundnw "?’&' jm?"

Yn1sAnwn_2565 aneditee1asenusnm //U}r’ ......




KASIWAT CHAIYASIT: BIOMECHANICAL EVALUATION OF KNEE JOINT MOVEMENT IN
NORMAL HUMAN AND PATIENT UNDER GOING TKA BASED ON SQUAT ACTIVITY.
THESIS ADVISOR: ASSOC. PROF. SUPAHIT ROOPPAKHUN, Ph.D., PP.88

Keyword : TOTAL KNEE ARTHROPLASTY / INVERSE DYNAMICS / KINEMATICS / FINITE
ELEMENT ANALYSIS / SQUATTING

This research is a comparative study of the biomechanical knee joint
movement between normal knees and total knee arthroplasty (TKA) using the 3D
motion analysis and the inverse dynamics method and analyzing the contact force and
motion of the knee model by finite element method during squatting activities. A total
of 62 volunteers consisting of 31 with normal knees and 31 with TKA group, were
collected and classified into three BMI categories: Light, Middle, and Heavy
respectively. The kinetics results showed the knee force, moment and quadriceps
muscle force in the normal knees was higher than in the TKA group. The mean
maximum resultant force in the normal and TKA groups was 4.35 and 3.14 times body
weight. Also, the mean maximum moment in the normal knees and TKA group was
5.27% and 3.11% bodyweight times height. There was a significant difference (p < 0.05).
The knee kinetics results of each group for BMI of normal knees and TKA groups were
tends in the same direction and associated with increased knee flexion angle. The
results from finite element analysis, the displacement, rotation and contact force of
normal knee model displayed higher than the TKA model The kinetics of knee joint
squatting can diagnose a range of motion and follow the knee joint function after total
knee replacement. In addition, this information can be used to design and develop

knee prostheses, especially for high knee flexion, such as in the squat position.
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