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astifydnea
0OA = Osteoarthritis
NRS = Numeric rating scale
VAS = Visual Analogue Scale
SF36 = Short Form 36 (Health Survey)
WOMAC = Westerm Ontario and MacMaster University
NSAIDs = Non-steroidal anti-inflammatory drugs
ICC = Intraclass correlation coefficient
SLR = Straight leg raising
ACL = Anterior cruciate ligament
PCL = Posterior cruciate ligament
MCL = Medial collateral ligament

LCL = Lateral collateral ligament
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Abstract

Background: The incidence of knee osteoarthritis is increasing worldwide including in
Thailand. According to the report in 2015, Phayao Province has lost a lot of money in the
care of these patients. The important clinical features of knee osteoarthritis are joint pain
and stiffness, some case present the osteophyte that leading to the reduction of knee
movement. Finally, the muscles around the joints are weak resulting in limit the function and
the quality of life. From previous studies, it was found that exercise is one of the methods
that use to rehabilitation in patient with knee osteoarthritis. Unfortunately, there are still limit
studies on exercise innovation in this group of patients. Objective: To study the effect of
innovative quadriceps isometric exercise device on strength, pain level and quality of life in
the elderly with osteoarthritis of knee lived in Mae Ka Sub-district, Mueang District, Phayao
Province. Materials and Methods: 15 subjects with knee osteoarthritis who had passed the
screening and eligibility criteria were randomly divided into 2 groups: Group 1 Control groups
(n=8) were asked to proceed the normal activity in daily life with NSAIDs. Group 2 Innovative
quadriceps isometric exercise device group (n=7) with NSAIDs. The strength of muscle was
detected via Hand held dynamometer, pain was measured via numeric rating scale while
the quality of life was measured via modified WOMAC questionnaire in Thai version. All
three parameters were measured at baseline and after 3 weeks of the intervention. The
statistical analysis was report as the p<0.05. Results: In this study found that ofter 3 weeks
of innovative quadriceps isometric exercise device show the significantly increase in
Quadriceps strength (113.40+46.51 vs 85.11£55.29; p=0.001), the level of pain was
significantly reduced (4.86+0.90 vs 7.43+1.13; p=0.016) and the overall quality of life has
decreased significantly (51.57+26.78 vs 88.00+49.94; p=0.018) when compared with
baseline while the control group did not find any significant difference between before and
after the study. In comparison between groups, it was found that after exercise with the
innovative isometric exercise of the quadriceps muscle coupled with the 3-week NSAIDs,
only the pain level decreased significantly when compared with the control group (p =
0.001), with no other variables showing significant changes. Conclusion: Innovative exercise

using isometric knee exercise for the quadriceps for 3 weeks can reduce pain, increase the
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strength of the quadriceps muscle and increase the quality of life in people with
osteoarthritis. However, further studies should be conducted in a 4-6 week to evaluate the

longer period for detect the clearly results between the groups.

Keywords: Isometric exercise, strength, pain level, Quality of Life, knee osteoarthritis
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Wnanuilaifin mséammﬁaéwimL%"JLLazLﬁmm‘ssi'ﬂﬁuTﬁTuﬁqﬂ (3] %aﬂféu
nawiamealnsmud (Quadriceps) shuianansdafiaauusefitnnulusionlsanain
dossniigadanansiile vastus medialis Tneifunaudafivinmniinantunismdun
uniiuszannmidensnidnietane 15 mmqﬂﬁfmﬂmmﬁmﬁﬁmﬁﬂ [4]
nseenirdenieditstunissnunlsaawndssduuassantased 1. Stretching
exercises Lﬁuﬂﬂﬁgﬂﬂgﬂutﬁlﬂ Quadriceps, Hamstrings Wae Piriformis 2. Range of motion
exercises iinun1spanirdeniaiafinasAinisindenbazeseaen Tnenifiuusinde
Heel slides W Position of knee extension 3. Balance training Lﬁﬂﬁmﬁ’umimﬁu 182}
NSEAUNNSIUATNTRNTDITBLEN 4. Aerobic exercise (RBLRNUsANBAMTNANTINM
19999121 MEFRU 559190 waznaNIsanINNITIeNeasialauasan 5.
Strengthening exercises Wiunnseaniasmefiafinanuiuseanaiasauaien
NaftuuzrIgIMsuniseantiaeniede Short arc quadriceps exercise (isometric
quadriceps exercise), straight leg raise exercise, hip abduction exercises, long arc
quadriceps exercise, hamstring exercise, hip extension exercises LR squat exercises [5]
anseemn1sAnefinaumn il a6, 2010 Shakoor uazAme Tavinntsinena
289 Isometric quadriceps muscle strengthening exercise Tuéljw‘ﬂvfa L?]mﬁ"am%ﬂ%’d Toufl
msuﬂmémﬁu 2 ﬂ@:u *ﬁeéﬂwéwuqu 64 A axln3uN"55nElag Isometric quadriceps
muscle strengthening exercise LAz5UU5v11%81 Non-steroidal anti-inflammatory drugs
(NSAIDs) grlagiinnqudauan 75 auln3untssnuniflea3unszniuen Non-steroidal anti-
inflammatory drugs (NSAIDs) Respgr9fien ianasAnyaardiawds#@a Visual analog
scale, WOMAC scale and range of motion of the knee joint WATAAMINBINITHINI TR
6 AUa nansfnEmuanfinsWanzasiaulaeraengy Tnetuduani 4 wuan
gunsnguusn@ufinaimunasdauystmndisdy uastudamganieiinsfistu
WU U AA 1Y ansAnuailgeunzidalagn Isometric quadriceps muscle strengthening

) L v _ P ) | '
exercise suna MinUseleaunanisanainisiulsnzafen (6]
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wanarnsiuluil a.f. 2014 Shahnawaz uazAme Tavinn sAnEINaT8IN1SDEN
frdsmeuuulalamedneesnamidsrienlnsous seauuiuse AuSudan uas
i tuntazaaedenionnn 42 au TaevinnnsAnuntuananaias A3
aazaawnden Taefidaudsiivinnisinatds Numerical Rating Scale (NRS), Strength
gauge device Uz WOMAC mmaﬁ’ﬂsgﬂuﬂq a2 mg'u Tnaauau ﬁﬂﬂéﬂ@:ﬁ%’ﬁﬂﬂs
$nunA9e Ultrasound 1.5 wattem® 111387 7 wafl Continues mode US19M458UZB12MA
anv91s Tnanguil 2 Tasun19nanin&enneuny Isometric exercise NMUAUNIY &
w"www:qmm?ﬁnhﬂﬂﬂusanmﬁﬁmﬁmm:mg’mﬁ 5 A4 auAan Straight leg
raising (SLR) exercise Vueumang anE1aTAsaslnsuAd Mene iunse 10 wuRies
uazAIAe(a 10 AUl uae Isometric hip adduction exercise BIANRITATALVNLAWNY &
mnauluLEnagTsnIna I IneINLazeaNuTMUIEY AsAR 5 3w Tnengy 2
Trsunnseansdametl vin 5 Suseduam vir 10 adiee 1 1@e FUamiusnvin 1 99 uay
vin 2 waludanifl 3 aauvin 5 @n AUBIEUAMT 5 LATIINTINARBIVTINNA 5
AW HANISVIARBINLIIN n@:uﬁfm Isometric quadriceps exercise finanansfinAN
wisuse anian Lm:aﬂmwﬁmswmﬁmﬁfrﬁuﬁﬂﬂfhﬂzﬁumuqu (7]

Katyal wazamiztud a.a. 2010 Tavinnas@nuanazassiunustamntunisasn
fdaneuuulalamesn Wemnuuiusassnamilaacsalnsisud ?uﬁjﬂw‘uvm?h
daw Troainsfinunianan 3 dUnmananasing 45 au gnuuslnsnisguasnidy 3
n'@:u ﬂéua: 15 ALY o 111 Ap ﬂfq'w?‘; 1 iwnazAnaama (dorsiflexion) ﬂzg'ui"; 2 Unns
AMNTIINTIA (natural resting) LL@:ﬂ@:Nﬁ 3 ﬁﬂV;ﬂLﬁgﬁﬂﬂﬂﬁﬂLV;Iﬂ (plantar flexion) %quﬁ’u
NN59DNAIAINIE  Isometric Lﬁ'ﬂm"muﬁmﬁﬁﬂgﬁmﬁﬂ Quadriceps TraAzLLN WOMAC
MMSTAAIUKANELILA (VAS) LAZN1SAATITNNARRULL ANOVA gﬂﬁ’um‘fﬂums
Ansznazianngy umsfneniuenaainaynauaclniunisinunte shortwave 7
Mnasnunazawuarniseanidenawuu e lnusdnassnauiieaanpsisud vin
2 Fnmi (5 Swdiam) amumann 1 fuameaslisunsunissandsnefiuam 91n
mafnEreideiiwue MsunquiinsanaTesAzILL WOMAC LAZAZUNLAIIY
Futanageilibiddny uawwarnseanidmeuuulelamesnisenamilenening
U %quﬁ’umsﬂizmmrﬂLﬁﬁﬁv’mﬁuv'nﬁLLuzﬁﬂmﬂﬁqﬂ (8l

bRt Marziye wazamy TavinnsinsnBaufisussmans masentidanig

WY Isometric WAZNTFBANTAIRINIBULL Pilates Tun1azUanauasAMA WEInD
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wsdoiiinlsarandan Ty gudeneraiminsyiosranndeimendesium 40
seiiiulsnrainnden arvmadpasgnuuaiusasngulnengsit 1 Aansesndadanie
Pilates $7149% 20 AY WAZNQNT 2 A8 N198BNMAIEINIBUVY Isometric 97149U 20 AL
neuEunsaantidsnieaclaiadnsinsziuatadiulan (VAS) uaz wuusaunny
ATNINTIN (SF36) ﬁv’mmﬂéuwmm Togazdnunisiduag 8 daw vinnasean
fdsnn 3 AfimedUaminazunsziaaiznan 1 #aln ndwnmafinenaadasases
naNTIN 8 FUAW NANITATEWLIIEBINgN SszdunmiFuananas fnisudunu
sumauazAnlazesamnwiinitu Tilansuanansesnsiiiddn sznaesangy
1paqUde eanviiaandidinieis Piates Waz lsometric AANANIENUIBITDIINRADH
uazmssenidsneRrasuuusmIsnanainisanlauazais e mnwiinAde (9]
Fafuazifinlnan nsaanftdan1EuLY Isometric exercise 289NATNILE Quadriceps
sanaRmagiasrandesiatnede

snanmnsageeyimianzien 1 2558 wuninisgoyduantrsnstums
SnunlsmnBantszunn 41,935,728 umnaeil duifudnaiinouaneg (10] uazann
FIIMNTANIITANINTNLA N139BNFIAINTBULY Isometric exercise ¥BINATNITE
quadriceps AKARLAzdIrantasinlsnraindentuygeatyla unnnialasfinay
mafnusafinanusanaesdvadidauas liuwanane sofuidudamisies
shiawasnsnumaninniiuuamwlunslssiugrdsseanddonerannia v
manadrasnaailawulalnsadneanadasanlaswudlas Anunaessdauls
pmarsuiouss sEuanmi ez AN WERReagLnegeengfiinnazaninndex
Fuausn sunades Smdawsien mnnsdnuadsdinssaunudass azvinn
gUnsEwsnaentdineTamasauessieinasuiusssesnaifeiniegn
gNABY BINTUIRAARY Ao WEARATY aanIszIagguARfFNYILREY fugUazAN

NIFARIA
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NUNIUIFITRNTTN

Uszneumat

1. MEANNAFMARSZEITEIZ
nawifiasavaain
amaunslsntaiden
ADUNTNINITUIAIEN
nssnunlsazaden
nsimsziumNiuLan (Level of pain)
MIIAAMNWEIR (Quality of Life)

[ [4 ¢ & .
N1FIAATTINUIILTIYBDINAININE Quadriceps

© ® N @ 0O s o N

PV I S
NTUHIEVILNEIUBN

1. MednafiansTasYaiIn

rainiurenaiiingfgauazuioussigalusnenisuyss dussasuuuuiuiu
(hinge joint) [11] BafinsinRennanande veuaswdeman (flexion and extension) §n15
\n&BNIMA medial uAE lateral rotation Reaiinues Taeraiantsznaumenszgnionun
3 %‘Vu Tﬂyuf{ femur bone, patella bone wa tibia bone ﬂi:ﬂ@mﬁwﬁﬂﬁ’mﬁu{m{ﬂ 3 {I’m;ﬂ
TG;LLﬂ' tibiofemoral joint, patellofemoral joint Wae superior tibiofubular joint [11]

femur

w3ni38na1 naTgnAuL (thighbone) iinnszgneifign usnimsuiniign uay
ufusefign sauUaeAMUNEEN Proximal AR Accetabulum ABLANRUNSEEN
pelvis Lﬁ’ﬂﬂ‘;ﬂ\‘lLﬁu‘JﬂﬂzTWﬂ (hip joint) Tﬂf—.lﬂ‘i:ﬂﬂllﬂv')il head WAL neck ﬁﬂﬂu 2 ﬂu
(3N Greater trochanter (AuueN) usasjuanueiiiiuladafigauansgniidqn
LN1EH197N anterior aspect 944 lateral 499 neck uaziuganizauiifinasiia gluteus
medius, gluteus minimus and piriformis ‘i‘luﬁﬁﬂg’lmﬁﬂ vastus lateralis

Lesser trochanter (c%u‘fu) Lﬁu‘::mu: ufflanadnngn greater trochanter fuannu
‘Vl'Nﬂv 1% posteromedial ¥89 femur §19 inferior to the neck-shaft wazid UYALNIETVD I

Voo
NATNLUD iliopsoas



e =3 o _ o
ATUSANLIYAIENT FANVNIYINIWAINUILR 8

Intertrochanteric line AaaIRAUNTEANS (U TUN9 inferomedial UKRIAIMANI2E

L]

] 1 1 o A )
ngeAN femur ‘Boﬂgi::mﬁ\fl greater trochanter Wa% lesser trochanter AYANNYVINIY lesser

,IVV

trochanter unAnRaAmmAsTuAsaniuTude pectinedl line iusaufiBadiy iicfemoral
ligament
Intertrochanteric crest L’&mﬁmﬁ'u intertrochanteric line Lﬁutﬁ;’uﬁ%dﬂﬁ’imé% Greater
trochanter WA% lesser trochanter 214daagAIAUNAITBINTZAN femur Tnafiyjnsaud
(Ban1 quadrate tubercle Tnafisl quadratus femoris me%.'ﬂyw
fanaNnAe shaft of the femur asTuBufiamansenaradnues Reilvinbminentnady
qﬂquéﬁqwméwmmﬁmﬁum"lmi'um AMFTAUD shaft ﬁﬂém%@ﬂﬂﬁﬂ‘ﬁmﬁu']dﬂﬂu
U flattened ANMAINH proximal Uae distal
Proximal ‘ﬂﬂ‘l.ll;’ﬂﬁl‘?iﬂg:lm‘ieﬂa'lwm linea aspera qznaneiiu pectineal line \AUTBY
ﬁr’m?‘ﬁd@:ﬂmmﬁu gluteal tuberosity %ﬁﬁﬂg’lmﬁﬂ gluteus maximus Lﬂﬂ:ﬂgj wae Distal
fo%'m linea aspera n';qﬁyuuamﬁuﬁwm popliteal fossa ﬁ'ﬂgjm'iqﬂm\‘l medial Wa¢ lateral
supracondylar lines ﬁvuqrﬂﬁ adductor tubercle ‘ileﬁﬂz;ﬁmﬁﬂ adductor magnus Lm:'agj:ua:
medial WAz lateral supracondylar lines ﬁyuq At adductor tubercle AfinanLite adductor
magnus Lm:'ﬂg:l
Distal of femur AauUAMEEATBINTZAN femur HuRAnBNzIRINITU9INgFaTa
medial WAY lateral condyles %aﬂ‘szﬂuﬁ’umzqﬂ tibia wazngegn patella Winzen ﬂgl:ma
NANUALATNIN condyles Aitlasaau 7 fians femur Rarmmdsuazamdulsznudiy
n3LQn tibia WAL menisci ?Jﬂxiﬁ'wz'l'lsfuwm:ﬁﬁqrv;ﬂuﬂﬁ'lﬂﬁzﬂuﬁtm‘s:@ﬂ Patella uae
lateral condyle ﬁ'@%ﬂﬂﬁmﬁ’umimﬁﬂﬁmcﬂvmﬁwuﬂnﬁmmﬁu‘fﬂwmniz@ﬂ Patella
Medial uae lateral epicondyles °£;'Ji|Lﬂ'Ni:ﬁ'ﬁﬂi:@ﬂﬂ%L’JmﬁTaﬁ“fﬁTﬂéﬂﬂﬂo
condyles epicondyle Tasenansfizuntigynan
Medial and lateral collateral ligaments 489%19 L‘li'}ﬁ@‘mﬂ’lzu’W’m epicondyles #
\Aennes (13]
Li\;’m’ﬁﬂﬂﬁumgﬂxﬂﬂ‘i:ﬂﬂ femur #1990 3 N9 Taun
1. Ascending cervical branches F1finenn1g39n5iafuees Medial uay lateral
femoral circumflex arteries NMgWBN capsule LLﬂ:TvT Ascending branch Lmaw"m capsule §1
"7; neck 294 femur Ascending cervical branches Uszﬂﬂum”wmémm vessels 3 ﬂféu

. , . PSR SR
1.1. Superior retinarcular arteries tﬁuﬂqumﬂmﬁmmm femoral head
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1.2. Anterior retinarcular arteries 1.3 Inferior retinarcular arteries ﬁgw'm%ﬂgl:%ﬁ;ﬂ

Synovial membrane ﬁﬂquﬂéﬁ neck #8949 femurs anelu joint capsule

2. Inferior metaphyseal vessel mv?wrm Metaphysis ﬁ;m anterior WA inferior

3. Artery of the ligamentum teres i1 branch finna1n obturator artery Faaz
L"B"'ﬂw;ﬂﬁ'tméwﬂm lateral epiphyseal artery U3 # head 2BINTEHN femur [12)

Tibia

W7 articular surface 294 tibia F';'Em"l’ll"l\‘iﬁg\m’mﬁuLtﬂu‘llﬂxiﬂ‘izf;]ﬂ tibia @i'mﬂmil‘ﬂm
nseAn tibia %faw’l’uni:qﬂ fibular Ysznavtudugamn aau tivial plateau azsznauiv
PDUANTDIRITDIYT 2BIRIMNITEILA wLaTN lateral uaz medial plateau Aunananag
intercondylar bony eminence %\uﬂ uﬁmﬁmm Anterior cruciate ligament WA Posterior
cruciate ligament R2%84 lateral plateau %fﬁ;’ﬂmr"l\muu Tuﬂm:ﬁwﬂw;’m medial 1
concave M1N4 posterolateral 284 tibial plateau 92 articulate YU fibula UIIMAUYNTDY
nsean Tibia fiadntadaieunemuaii tivial tubercle wazfiiiiuinazans patella tendon
UBUASINAT Fauunazgninfiadnln lateral a8nTUa9n tibial tubucle 1R NUBS
(Bunan Gerdy's tubercle Baifuftin1ze99 lliotibial band

LL‘quQLﬁﬂﬂﬁmLém shaft #8INTEPN tibia #1970 nutrient branch 83 posterior
tibial artery UYL NANAITAY tibia Tﬁ‘{ﬁ;’ﬂ"gmﬂ"l:ﬁuﬂﬂ\‘l Soleus muscle a1niutn
uana intramedullary ﬁuuuua:méqe L&rf-.lxi shaft 284 tibia éwv%mu proximal tibia ‘éx‘i
l cortex ApuENsUsazuawuzgnlUlagsay Proximal physis 784 tibia [12]

Patella

uiu sesamoid bone wm?mﬁmafu Quadriceps tendon ﬁ'\iﬁmﬁ'\ﬁmﬁﬂﬂﬁvﬂtﬁ'}
Tﬂﬂﬁ'ﬂﬂ N3¢AN patella Uﬁ:ﬂﬂw"l”m articular facet 2 Y.',N A medial waz lateral facet %'x‘l
WARLBIFMIBINITIE WD B s ATaITTM patella 92 articulate fiunsegn femur anafin T
V;ﬂmﬂﬂmﬁiﬁqmizqﬂ patella 92 articulate 111 Intercondylar trochea fossa #aM19 medial
way lateral facet @aiiuniseauan force per surface area a9ty sz Twamzemigniin
n5aN patella AB9SULSIANARE femoral surface 9 [16]

UHTBI AR R DATINRL patella e genicular arteries @IuANN197n popliteal
artery wuatiuaefdAanne Superomedial Quadrant w1928 Supreme genicular WAS
medial superior genicular arteries ¢ anastomose fun 18 transverse suprapatellar artery

¥ A’ = . v
MusnaliFesusion superolateral quadrant 9114 inferolateral quadrant Ysznaumnay
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anastomosis 29 lateral inferior genicular artery Wag recurrent branch 910 tibialis anterior
wananiiazsl anastomosis fu infero—medial genicular artery HAUNY transverse infra-
patellar artery

ﬂzg'utz;mﬁﬂﬂu%nm inferior patella avdsznauiuiusrauntiueueduluides
AMUANIDINTLANAL Beszuuimudaniifsinszgnazunaunaauuaiu 2 aa ds 1.
Midpatellar vessels w.l,qé patella 119 middle third ?l’rN(»; TUN ﬁ’ﬂﬂ’i:qnﬂ :1.7 1 2. Polar
vessels B9 infrapatellar anastomosis 284 inferior genicular artery [13]

Ligament of the knee

fianua 4 ligaments Taun

Anterior cruciate ligament (ACL) ﬁﬁﬁtmﬁqum‘ieﬂa’lwﬂmj’l ﬁwﬁl’lﬁsfumimiu
LLa:Lﬂﬁ'ﬂuTﬂﬁﬂuﬂﬁlﬂ?Jﬂeﬂi:qn tibia

Posterior cruciate ligament (PCL) il uamdnfiinzusinnmsenaneasynien d8
minfitumaiaRenliamdsnsnszgn tibia

Medial collateral ligament (MCL) whaauuiitiasnsiunsiuzewnamdy

Lateral collateral ligament (LCL) ihuasduiiiannasiunsiueamnaen [14]

Cruciate

%'\1 v introarticular extrasynovial ligament ﬂéﬁu‘%wm intercondylar notch 283
femoral condyle Ui:ﬂﬂmﬂyfm anterior cruciate ligament tN1£911 medial side 284 lateral
femoral condyle Ty intercondylar eminence 284 tibia WAL posterior cruciate ligament
112471 lateral side of medial femoral condyle U anMuM&284 intercondylar TaAasziL
tibia plateau

Vascular anatomy of cruciate ligament
cruciate ligament SULRBANIAE9910 synovium Tae$Uw21a1970 middle geniculate
artery 289 popliteal artery TagaziluzsaiauiRiontu synovium Aemnnunagnnene ligament
unaizlnesauTusaniyu endoligamentous vesels B939M1HUKIIITHAIUAY collagen
bundle fauLENAINIT Y8 ligament il GanBunanes [15]

Meniscus

Meniscus iiunszgnaauluiraianistuegssmaiagaeninszgn tibia mavinly
ﬂ'mvﬂL‘tlvﬂgﬂﬁ'u@uﬂﬂwLLa:ﬁmini:@ﬂﬁLL'Nﬁmj'uauﬂ meniscus %Lm:ﬂgiﬁ’umzqﬂ tibial

' ' v Ll o o v o
UWHWMININANTZAN femur M98 coronary ligaments uafiazintsadusatimnslagazedunn
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> o P . . LV ! ! .
VINZNNAI IHIUETI19D Medial meniscus 98N tibia WHKKANAA lateral meniscus
' o { . . ' da o . .
mumm:ﬂuLLﬂﬂ«Qauﬁﬂﬁqmm Medial meniscus agUIIUNRANU posterior oblique
ligoment

) o é 4 v A4 ?
Meniscus tJugUNSTAUNsIAe0 lanesenawuy uasiugudsfionasly

v & v vooa . .
ANFAAIY FIRDANIARLIRNIZVDUATUUBNENINLZ I popliteus hiatus 84 lateral

. ) ' Y o u ¥ .
meniscus UWARIHA NI A ANIAEIR TIN5 05UBD NBI9ULAZINAN pressure gradient

' . ! P d as g
§7BD9 meniscus ARIADANURLITENTGRIIINIGINTBLUUEN LEAEITUT [URE

n5EQN tibia [15]

¥ g 1 4 .
2. ARNLHasaU2BLYI
L4 : ]
NAIHINBNYHN quadriceps femoris
2 4 A’ ' . . v v J o 1 o
naMuilangu quadriceps femoris Usznaulumianatuile 4 dn unasdnfiqa 1nne
v o 1 1 ar a v ]
AUUENIINAH uARgANITLRIBTAIREINTHASILFINNGEANEZUI (patella) AIKUANHZBY
¥ él ] v L} L}
nasianguinataiuiaudn Bonan patella tendon UnAguaguunITN patelia
Banan patella ligament 9NNz UA1LEY tibial tuberosity 289n52gN tibia
nmmﬁﬂﬂqu quadriceps Usenaumag
1 4 . v J 1 1 v v v v v
1. nansile rectus femoris Wunaufiafiegnieauasenarsaiunuinuen iauls
nansiflazwuiuumanatedia i iunnsmBeadansnfiuiioneen wananilss
) v a o v ) v J . v
malwfianisadozaee axlwnuazgaanansiia iiopsoas Twnsssrasslnnlaesl qn
» o v 4
WNNZAWAD anterior inferior iliac spine f-gmmmmaﬁﬂ base of patella taUUTEAIMNNA
X
LRENAED femoral nerve
v J N . v A ' v ° v A A
2. AN vastus medialis iunansidafiegnisamliyinnitinismlenaisni
v | v ] LY P
U%L’Jmﬂm‘mﬁqmmzmuﬁﬂ linea aspera 284 femur u@:ﬂqumuﬂﬂdﬁﬂﬁﬁﬂﬂufﬂaﬁi
(supracondylar ridge) aulu (medial supracondylar ridge) qmm:ﬂmﬁlﬁﬂu%mmﬂﬁumu
T Y & o ¢ & . . . . <
UIBINTEHNNTUN LDUBANRINNE quadriceps femoris AT capsule of knee joint WAL 1B
voo& . . d - 4. X
fananaile quadriceps femoris a2 {ULn127 tibial tuberosity t@UUSTRIMANNALIAS
femoral nerve
v J . ﬁ v A’ o T IA L4 J 1 ﬁ ] v
3. NRMLE vastus laterdlis iunauHainngyignaasnauiiionguil agnivniuuen
nanuiaTadiminiiunswiieauasaiivBu s 3 FANICAURD LTIUFIUAU

v v
284 intertrochanteric line ABUAUNUILAL linea aspera (proximal half of lateral lip of linea
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aspera) aimzLaeAe vilamauAEnIBInsEgnarLuatsiuiudn nansuils
quadriceps femoris azlUinnzi tibial tuberosity iEnUSTa TN REAe femoral nerve
4, ﬂ@v’mvﬂ/ﬂ vastus intermedius Lﬂuﬂ@;ﬁuLﬁﬂﬁ’ﬂémiaﬂm\iﬁﬂﬁ;ﬂﬂgﬂmﬁ@ rectus femoris
Failviminditums widsaarsnfiuduomean Tred gaunizanie WBumemmiouee
AUINIDINDIRTUEHAIUAUTENATN NTEgN femoral qainnzdaede iiudanansiile
@muﬁ’q‘aééquﬁnwmtﬁuﬂﬂngﬂuvf‘:ﬂ quadriceps femoris Lsz"'szmza‘/‘igmwmﬂi:qﬂ
ﬂ:ﬁﬂua: tibial tuberosity L’s;uﬂi:ﬂ'mﬁml,z‘%’m An femoral nerve [16]

ﬂgﬁutﬁ,ﬂﬂéu hamstring

Wungunaiiafiagniennmasesinuan fmniitunismBeanumuazsaia
wenarniauszamiiea (tbial nerve) ﬂ'av'mLﬁﬂnéuﬁﬂszﬂﬂuﬁwnfgﬂmﬁﬂ 3 3
T&?LLfi m;ﬁmﬁfa biceps femoris, semitendinosus WAL semimembranosus
1. naaila biceps femoris ﬁﬁmwﬁa@émaﬁﬁwﬁa dinunanadflafifigainizau 2
s Taun long head wa short head LtN1£41N linea aspera UKNFLAN femur VRTR
Fmflqanziatesaniuil head of fibula WazRamuUBNUBINTEAN tibia nawLasind
yndiamsiadauliiese azlwnuazeaelaefl iqudszamiinniesda tivil
portion of sciatic nerve
2. nanauile semitendinosus figtsnauiugunszane fsummnsamindsuacnnndu
i § qAINZAY ischial tuberosity gaINTELATEAD LS aTaIRmNIAIMIEaIuNg
ﬁlﬁu‘fuﬂmﬂi:ggﬂ tibia L's‘;’uﬂ'i:ﬂ"m“?"luﬁl.%mﬁﬂ tibial portion of sciatic nerve
3. nATle semimembranosus AidnumizutMuazagAnnInaaile semitendinosus Tae
fl qaun1zAuAD ischial tuberosity AN 12UAN8AD medial condyle 2849 N52QN tibia

AR RN AE9AD tibial portion of sciatic nerve [11]

3. sungueslsarainden

T‘imrﬁl.?;ﬂlﬁ'ﬂu (osteoarthritis of knee) H18{i9 ﬂ’]‘itﬁ‘ﬂuﬂﬂ’l‘}wﬂﬁﬂ‘a‘:gméﬂuﬁ')
28 (articular cartilage) Ltﬂ:ﬂi:@ﬂﬁ’ﬂﬁgﬁ’l‘ﬁ"ﬂ (subchondralbone) ﬂﬁﬁ%ﬂti‘ﬁﬂﬁ’]déﬂ%’q
TauBdudntuaswen 7 Wonawmill nszgnesuRarestgn vinaeRady vinunszgn
pauRarangEs: Twmtudnadneadlenssgniieylafiane vl iiausenemdanis
donimanazgn 1w waznawiile ammetuesienanniu vinbdaniadnisurasee el

Hlurnanas 281n19U2mE59 (chronic pain) Uan (swelling) NAFY (tenderness) HiRea
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Tu?]"ﬂ (cracking or clicking) Lﬂﬁzﬂu‘fw)‘zrﬂﬂ"'l‘l.lﬁﬂ (limitation of joint motion) Ltazﬁﬂﬂﬂ’gﬂ
(joint deformity) (Agency for Healthcare Research and Quality) 2a191Unf Usznaumag
équﬂmmmﬂszqﬂﬁum (femur) équﬁ'mlmn'izqﬂmﬁﬂuﬂh (tibia) LL‘azﬂ‘i:(ﬂﬂﬂz‘J”l
(patelia) Tﬂﬂﬁﬂiz@ﬂféﬂuﬂq{ﬂ(canimge) Fefifenn dnwazduiu Gou Hu waziu vin
mifitmdiansiedeuing uaziiugesinimin sassnennganiiv indauln

raudey Snnsdenanmusinnnsignasuiareiumdn Taadnnsdanse
qu’a"ﬂu (breaking down) @utﬁul,ﬁﬂﬂ‘zmﬂ%;ﬂ’i:@ﬂéﬂu (exposedbone) FanfiunNeuTDs
nstgnuaIINAnnaa (eroding meniscus) IMAnninargnany fefinnarsnnszgninads
fidnuuzaqrsnmiloudaansgn (Osteophyte or bone spur) LSIINEBLTAIED BNt
amflirunszgnasmgaesnsnhuimanta vabuAsmasnaudu desennfianssgnls
finszgnasulnagu Sufnusadeadnnetursunanzadouiinee i idneinns
Surlangsi (17]
wiinvaddsnvaanien
Tsnzaiznidesuisannidy 2 ofin #fl

1. T‘:ﬂ%mﬁméﬂmﬁﬂﬂguqﬁ (primary osteoarthritis of knee) tﬁu'[smjymﬁmﬁﬂuﬁ
Bsuamauar lifusziirnasuihefifistuiuramnlaens uaiilsdeiivinlida
snindon Aol

1.1 91y 40 dduluazdaiulsnaninnday uasiiloany 60 dezidulsnaaian
‘o Tnflssnuas 40

1.2 WA vjmﬁ\awumnﬂ'iwgmﬂ 2-3111 Lﬁ@a@qﬂéwtﬁaﬁL?T’lqlﬁ'wmﬂi:ﬁmﬁﬂu
seflavdy sasluuaalnsauana femaslnimssanusuaranuiiade Tnanwny
Wadeseurefifinsdniay Svinbudaidaseursluufouse imaduneaus sanany
uazTsiung

1.3 nathiamingadu swiindafusdaaonueudanudmusatnsnndu
Tsnzainden Tnswuaniwindfissdumssnenduesinnifinusenssviness
121 2-3zeaiwings niminga Wisdu 0.50 Alandu snfaussnssineetes
Ws@n 1.00-1.50 Alansn

1.4 nalaem Bierun N wisfansen dszdndu Avnmifausnssyinae
DINN 1B NNTAMYT N95EEs NMaTkRLIREY ansiaaanBnistiu-aaiuln ues q

| v . A v o
santivetniinpafiurdadunu q endwiinssuunzaasinuduoannu
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1.5 ANMHUNNTBITBININUIINDUIBITD (% TBITMRIN NAsTlanuzaay
w59 v lnefingd viabmbmiindanaasuRaraunlunadu nszgnasuauisy
dminunnaendendanaung

1.6 nssauglnsanztunsaunsafifiussiniiulsnrninden

2. Tsmopmidonaflanfenf (secondary osteoarthritis of knee) ifiulsAgaian
Lﬁﬁuﬁwsquaquq TﬂaﬁmmqmﬂmwmLfgufﬂﬁmqu‘%mm{mﬁq 12U LARUST AL
alifmguazinisuimiduiianin fnsuiafudasifusnngemnainneieumse
NISLAANA T‘sﬂﬁﬂé’ﬂtﬂugmmﬂﬂﬁTsmmﬁ‘l“stvﬂé’ﬂLzm_l Amide [17]
mmsuazmwwuswmfsn%uimﬁau
anmsfidndnyreslsrsaient 3 89113 Taun

1. 9n9UanLe (Joint pain) HANLMEA15UIN Lude * (Dull pain) UanTuasian
yia 9 Tu 893Uam azeaeiiuneslll (Progressive pain) iiunnsuan wuwidass (Chronic
pain) azdaaunduilandouing uasUinssusunau (Night pain) Uaannduisle
aneduvEaruan

2. an1svefla dinfiannis ndsiueuninaduradnagazantanyduseln
ARBITY équsfmﬁai’nﬁmmﬂrﬂﬂﬂﬁhﬁu 30 117t eranuenafisduiansiatuniee
vaanawdualugasusn Fadenainisiian ﬂi’lﬂ{]ﬂ’]iﬂi‘i;ﬂﬁﬂ (gelling phenomena) tiaf
nsdnirudasesantuiinamadedesaure inaenmazasiun THaN190a
dnminlfind Tufinnsesuraidasanndons vinbiAantazaedin Anuda (stiffness of
joint) intaAngUuatlasnsnlsmlanaUnfiRnaAnsTeTEIN

3. ansidsesshiaanisafonin salmdamdanian (crepitus) [17]
m’mqul,wwm%mfm'zhLﬁlﬂu wwepaniu 4 szey Fofl

szozdl 1 29umBenssasBnuanszasi 1281w nBonssasEnusn (minor
osteoarthritis of knee) ﬁnﬁqutﬁﬂﬂizqﬂﬂ'ﬁuﬁq{ﬂLﬁnﬁﬂﬂ (slightly damage) Rensasay
10 Ltﬂzt'éuﬁﬂ‘i:@mﬂn (osteophytes or bone spurs) u%wm?mwm{l"a Tu‘izﬂzﬁsg‘ljwﬁ'q
Tugdnuamaunansfiannisivenidefinis@aumamg

izﬂ:ﬁ 2 ?]'ﬂl.“z;ﬂtﬁﬂmﬁmzﬂﬂ (mild ostecarthritis of knee) ﬂ‘iz(ﬂﬂéﬂuﬁ'}{’ﬂﬁﬂﬁ‘iﬁﬂ
N98U WAZUINAY ﬁﬂszqmﬂmﬁuﬂu 7 fluauzaste ‘I%ﬂﬂ’iﬁdi:%'i’]ﬁﬂ’i:@ﬂ‘{l,@l,‘l;’lgo
wilewunfluszerdioufiannsuineidniey dafla wasiides e
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‘i::ilzﬁ 3 ?]’ﬂL?;ﬁtﬁ"auﬂ’Iuﬂa’N (moderate osteoarthritis of knee) ﬂi:@ﬂéﬂuﬁ':’ﬂyﬂ
Annsau u@:tﬁﬂﬂi:qmﬂﬂmﬂ%u ﬁwﬁwszwﬁwnszqn{@nimﬂum ﬂizqﬂﬂmﬂqﬁmﬁ
Henfiu wazfinssnisusessauanieidesey 7 98 vininiawamirhueanniu
winl3anan “water of knee” (synovitis) TICLRILTY Tus:mﬁﬁmjﬂwﬁqﬁ@nﬁu
1sr815uaziinnnns Uanzeizn aafinda Aauds flonnisinearvasiiuuasindeoty
1BIININTY F2TENTBNMTEBIIMAINIINIEUTILID I AuaznATNi BT AN
uiussanariniizanfinaniumas A INARBITIAAR

searil 4 10 L“z;mﬁ"au';uuse (severe osteoarthritis of knee) n3a9nIINADNTTEE
Qﬂ"/;”‘lf:l ﬂ‘i::C:]ﬂ'ﬂ'?Juﬂ’l‘trﬂaﬂﬂ‘%ﬂuﬁd’;ﬂﬂ@: 60 nszqﬂﬁ'aﬂﬂu%wmwﬂuﬁﬂﬁﬂmm?mﬁu
nargnuawBafnfuisfinisdniauansasenaiias uniTureiusuinanas viltn
vafinadendiumniu Jszeriioefiennislanenann asenfagl fe Sdnunean
Tn9 1weu 9BD1TuIL T8I MAINNINTY i DAnA s T uassoueEu B fannis
Andannniu Wingunn fnrssadanisiaeumiinseeuazniswden fdnandie

yva

s9UII9zEnULS gL asfinntsunanlnng (17)

4. AAUNSUNITELNAINEN

Osteoarthritis wulAuBsdMIUANMEINaRRE s 190D 11 2558 Sdnsniadin
Tsnraidanmniu 57.10 aavszrnsuauay uazsnadinulssmatug lsluazaudnn
wulntansas 16 Tulszmnaiall usssdudesanas 40 Tuaufiany 55 9 ulu uas
puauawzaIMslaafisanasifisanua Sanuifesasstusigesnsinisudsife
ang 25-35 11 wulsaiinasnansesas 181y 65-75 1 wulsnianyas 10-30 Taepweds
NUNINNIBIBTNEDINT D1g9INNENZIUNT NI X ray ndinsTgnesnuBianiae
atnadaanulaninna saeas 80 Tuanfiongannnan 55 1 ualuaunguilsnsas 50
wmdiannisuanze uazifleswinlsainedymnt WMinissunaunisle@insataman
waznasnunlnalumndin sinlanarwide lana ilegiasuasuwmeninun vianiinns
wndmasuraasTnnuaziefiniusgnsands luauwdnnlszmadaatuil 2000-2004
fnnannsmuAsunaszinn 226,000 518 waanian 431,000 518 Besnnan Bisdaes
8z 55 uazazifinduilaz 2 89 3 wtudas q T SusznedTgmiantranstulsatgenn

A v ! Z A ot 1 4 o
ndmeguamdiiunlunenRaduEes o ldeanygennglaqii (1]
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asansawsielanlaiulaunetunisfnun anunissinnssurningieesdse
nagnuazea Wanminstunisdidunasnistastumuauuasintndnuiytisengy
fernnsaungy Ussndauazfiamuiwlulnunsufialassctuusuneasunasssna
ihilpsenisszazenafidifindaun a.a. 1970 Aufuimanefauszao viamisstungs
Uszmasnasimuialannnalngalasenng Community Oriented Program For Control Of
Rheumatic Disorders (COPCORD) mﬂNam‘ia’m@‘fuﬂ@:uﬂs:mﬂﬁ’méwﬂhmu 11
Uszmasanioszmanenis Sauaarsemaaiuianauanaeiuwin g mans
Faan iaugiia danssauaditin sqllnnlsnesdendnlsanfianugngegn
IINFUBINISIHTTLUNTEAN TauazNaMIiE wuaagnuasTsailuwamdgenanme

118 ANENLDLSATANMHNAENARBITLBYLBINgNFBE TGN (18]

5. masnulspzanden

MIFNE AU BN BURIRL Y ATHPULTITBIEINITULAZANTUERY
comorbidity amgtian Taun Taawala aanumidafings Tsanszimazamns Tsaln uaz
prapaussiunainaslasasnsrasnszgnaantane nisinudu 3 quuuy Ae

1. ﬂﬁ%%’ﬂﬂﬂttuu&iﬂﬁ’ﬂ lﬂ}u Tidal knee irrigation Arthroscope lavage Corrective
osteotomy Wazjoint replacement

2. nasnunlagnisloen Rersnnswisneaninaasiinfudududuuen
518975 RCT WUAMIEMWATUTARINDA 4 NSNADT Snadifisuwmn iuprofen, naproxen
Tﬂﬂﬁqwéﬁ"mﬁmﬁﬂﬂ gmanIzAUszIn NSAIDs (diclofenac, ketoprofen, piroxicam)
WAZI9ANEN (capsaicin) AnaRnansuazlaandy Rerssnmemdugaduendadu
vdatmesiaden Tunsdifiduenlilana uaslunasnisendn enqu NSADs iexiog
TUABUIUBINDHINITUTARINDS BILAUIASANIN tramadol HCI, opioid #1INQH
SYSADOA (symptomatic slow acting drugs for 0A) Ra195u18a steroid \nzetunsdlfinng
smauzeseinEy Treawizarfissanaruanlnnasziutuaaturaed Tuiindngm
Tunmsmiuapmanarauniuszezsns AsuHENIT3NEILLINNGR

5. masnunlaeAtlilyen 1w nsiaagdsssiendeuntsduivndsauas
nrsanadadeenny ¢ lesnnndulanuasiisvinusnisagsandulsn nsly
UNTOUAABITIEAN o ResmEAIHpILRTBs TS ALAEANIIzHLa nsamining

(A g o’ o v J A'
518971 RCT ERESUHNANITAAHIMHNLAZLUSWNTNANHIHBAINITNAAAIN L%U‘IJQ ALLASLAN
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4 ] ° o a v J ' 1 A
nstreuzavn luaugeany nisaeniduaznisuinisnanuifiasauiendadui
eANSUDENNINDINNAT9T N1spanidanieduiinissnenfilanafidmiuylosse
wnRewn fvndngmatumiiidateln Sessfninweasnisaandidenitalunisan

ﬂ’lﬂﬁ‘iﬂ’lﬂ‘i’)uﬁﬁLﬁ}lﬂ’J'lNﬂ'lNﬁ‘iﬂTuﬂq‘iTﬁ\ﬂWll’ﬂL‘ZI’I (2]

6. MTIRsEAUANLTULIN (Level of pain)

n15iRsEAUAIINITUUIA (Level of pain) Tnelrnnmssanami§uranuuudaies
Numerical rating scale (NRS) #A® mﬁT‘Eﬁ’qL@‘ﬂm%qemﬂﬂﬁ:ﬁ’uquutmwmmmsmﬂ
Tasiaiaasaun 0 89 10 a3unetiananaiasientanewn 0 nuredelisiannisuan uas
10 ﬁ@mmmﬂﬁqﬂ Waraaasuanisanlansmeiiu 7 {ﬂﬁﬂﬁTﬁﬂﬁuﬂsﬂﬁﬂuﬂ
Wisusussavamu§ulantuemaiasnetiulnssnanenissnen
NNFAAIMHNNNLPBIANRDTTY categorical scale fiost 119]

0 = no pain

1-3 = mild pain

4-6 = moderate pain

7-10 = severe pain

7. AFINAMANEIN (Quality of Life)

IMAUNIWETR (Quality of Life) Tnetsuuusaunan Modified WOMAC (Westerm
Ontario and MacMaster University) atfunening 34 Modified WOMAC (Westerm Ontario
and MacMaster University) Lﬁmﬂ%mﬁaﬁ?ﬁ%ﬂsmﬁuéﬂwﬁﬁquﬂvﬂ Lﬁlfrm wazHaN
iandszfuguunwiaalugiaeiifinnssendenesnsunanans fuwuumagay
Usznauluaae 3 aau Tnsunasaaudinsunudiin 10 Avuuw AzuuuiinInasuILand
a1n15UaANN Fexn TEeneelanes FsHaINLsTNBUATY 1. 9IN5UIRYD ( pain
dimension )&l 5 98eiae 2. ann15UaRA 1B ( stiffness dimension ) & 2 watiay 3. n1aty
MDD (function dimension) § 5 18898 LUUNAREU WOMAC TASUN19MARaLAT1Y
\ienmsalnefiaansiies (reliabiity) agtuseAuAtiafnan (ntraclass correlation coefficient
w38 ICC =0.61 fl4 0.98) [20-21JuAzANNgNABY (validity) g Tuazdumnandeilae
wWisusuanduiusfuLUsau AN WEAR Short-Form 36 (r=0.59 v 0.73)
[22]
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8. mataauudussasnamnile Quadriceps
n1sinAanuisusresnanmileananlnssud aayiase Hand-held
dynamometer Fadurdpefigzanaanislae uasianumds e unnslrem [23)
3%ﬂﬁiﬂﬂﬂﬂﬁﬂﬁ:ﬂﬂ¢?¢;’Qﬂlﬂ%ﬂ\1 Hand-held dynamometer
8.1 nsvANENEAAS: ananatAsHiie 1w Tre 108 e Tneimn iuduiai
8.2 AUINAFNDY: pjvi’qmswﬂﬂﬂuﬁmﬂ‘%m Hand-held dynamometer Tﬁ"ﬂéﬁﬂ?mm
AMUMHNINATUANIMTABANANLSEHI 4 1TRINAS @nﬂﬁunjwmﬂﬂuuan‘fﬁﬂqanﬂﬁﬂi
ﬂ’ﬂﬂtti\‘llmﬁf-_lmﬂ%et‘z;'l (maximum isometric contraction) T‘Vlymﬂ'ﬁqm ﬁﬁuﬁu;‘;ﬂmﬂuﬁmﬂ
usenaasashifiamaeniseainn (@nmeiuniswdenen) Taedunisauanclatueng
15 senganeaIntsmBemen uaa 3 fudl visnavaaeuionun 3 afe Renly
Afisniian [24]
3. ABnnsuszinana: tufinaedsussanudeaumunnsgm

9. siseiliiignuas

Anzari uazamztuil a.a. 2018 Taviinns@nuanisaanindeniy isometric Ao
Quadriceps, Hamstrings Tunissnunlsaaainndes Tﬂﬂmiﬁé’ﬂﬂ%ﬁ'ﬁé’mqﬂszmﬁu‘i‘iﬂ
A9298BUYSLANBHNATDINITEDNANFINTBIRBANLTILTINLY Isometric Quadriceps
Hamstring ABAY MR NMevie sz uaznnsflauisasna vasgienzys
wien Tuszazinan 6 Waw mauaiax e waadnaeu 2560) Tagvinisftnunly
aanaing Aiflnnzrainden Taefinamdnignaesgnifadeauiulsaramnden uay
inmndnnende yisulsanaemdanials Tsananmdanauns winlsaidass sontle
yihefifisnisuanuuguussiliaansasenidnalnasgndnoan Tnanaasing
druan 30 av iWuwaeng 16 A dhanemds 14 au Tne Tnafidhudsivianisinanie
VAS uaz WOMAC Smisnauuasndantanasay Tnadiniseanmideniswuy isometric
quadriceps hamstrings home based WAYBINTSIY NEUUATWRINITNATDU ASIH HaTila
ﬁﬂwﬁ’amsﬂﬂnﬁﬁﬁ’amﬁﬁm'mu,cﬂﬂﬁqaﬂéﬂqﬁﬁ’ﬂﬁ’lﬁ’m Fraane1nisUan Uy
armFNsa Nt easea illssandnmituln Sniainaciuiussluge
121 Tuszezionn 6 Waulana uaznisanaszns BM Tugiiaefifiniazeon evmean

ansUanasnlndnaie [25]
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Marzive uazaniztul a.a. 2014 Tavinasfnunu3eufeusznane nsaantnds
YUY isometric WATNTI9RBNTIAINIBULY Pilates Tum'zzﬂfmnima:ammw%‘fimm
wndeiiiulsmasinnden Tne wsguidanoaadasyiosramdanwemdgeduo
40 sefidulsrrandes mmmﬁ’mgﬂLtﬁuﬁuﬂmn@:ﬂmnéuﬁ 1 Aan13panfinds
A" Pilates 47193 20 A% WATNNFEBNMNAINIBUUL isometric 41494 20 AR NBWISH
nssanridenesziiadacinssiuanudulan (VAS) uas uwusaunEAmn R
(SF36) ﬁ”’qﬂmn@:umam Taeazdiunnaiungn 8 dlam vinnnseantndanie 3 ads
aaAUATTUATUAAIEATEIIRT 1 Falus m‘a’amnmsﬂﬂmmﬂﬁmﬁv’aﬂmﬂéu%au 8
dlam @:v‘hnfﬁﬂizmuﬁy’mﬂonéu Anzvmneadinlnelenisfinsnznacnautas
sanpgTiadA Y P < 0.05 nansAdunuaangy fszfuanuiulinanas &
nsUsunuINmMenazAntarasannm@initu Tufiaaauananesdnefifodidnie
a8INgH 19891AD TaadIBaantAINTIENA Pilates WAL Isometric AAKANTINLLEITD
L?hLﬁﬂuuazm'sﬂﬂﬂﬁnﬁ\mwﬁv’wmu:uuﬂ'm'rmaﬂfmmsﬂfJﬂT&ﬁLﬂ:‘&fJﬂTﬁqmmw%mﬁ
T (9]

Shakoor wazAmzIud A.4. 2010 Tavin1sAnEINATEY Isometric quadriceps
muscle strengthening exercise Tmi‘l.i'm{m‘zimﬁ'ﬂuéﬂ%’q Tmﬂvaﬁmmﬁoﬂémﬁu 2 ﬂ'q'u
%@éﬂmﬁmm 64 A zlasun1ssnealag Isometric quadriceps muscle strengthening
exercise WAL3UUIENUY1 Non-steroidal anti-inflammatory drugs (NSAIDs) éﬂf:ﬁﬁﬂﬂ@:u
F1uau 75 AnlASUN1SSNERBITUUSENIUEA Non-steroidal anti-inflammatory drugs
(NSAIDs) tgeagnafien faudstunisianisdnania Visual analog scale, OMAC scale
and range of motion of the knee joint LRTAANINBINISITUILHELIRT 6 ﬁ'ﬂmﬁ NR
nsfinumuanfinsimuesiaudsisanengy Tnetudamil 4 wuangiasngs
wsniBudnsiannresfaulmaniuesBainsiannenueailes uasgavieded
BT Y AR IR I (Y a1A 7y n1sAnEARAIuNz A9 Isometric quadriceps muscle
strengthening exercise lfuf;’ﬂ(tv;l.ﬁﬂﬂ‘iz’[ﬂ“lfﬁﬁiﬂﬂ’lﬁﬂﬂﬂ’]ﬂﬂ‘isfu‘[iﬂ“l’l"ﬂL‘Z;ﬂLﬁlﬂN (6]

Katyal uazamuztuil a.. 2010 TavinnnsAnuanazsssumusramitunisesn
ANAINIBULY isometric LﬁﬁmwwﬁqLL‘N"umngfluLi‘fﬂ quadriceps Tuéﬂ’:m]lm‘z;’uﬁiﬂu Tﬂ;
aMSAnEWIMNA 3 FURmBENETAT 45 AY qm&ﬁﬁmﬂmiéummﬁu 3 nfo_in nrq'u
Az 15 AN 7 iy A ﬂ@iuﬁ 1 iIM1N9EANYBMA (dorsiflexion) nsju‘/’i 2 Uaasay

a . [} A ° ' (Y . ' o
§334Y18 (natural resting) WATNYNN 3 Yimumdaadatemnn (plantar flexion) 39:fiUN1S
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paNAINTY isometric WBANLTIusInaila quadriceps TagAZLIL WOMAC N33
ATUNUAIINTULIA (VAS) URzN15AAT1zmeadfiuun ANOVA gnunanTaTunis
ﬁtﬂiﬂ:ﬁs:wiwﬂéu Tuﬂ‘]‘iﬁﬂﬂ’]ﬁuﬂqﬂqﬂﬁﬂﬁﬂﬂﬂu@z\fﬁ;“%ﬂ’ﬁ%ﬂ‘lﬂflﬁ;’w shortwave
MHASNEIMOIBIIUAZN159ENFNFINTBLLY isometric 209NA1H LD quadriceps Y11 2
Fami (5 Fwdam) fesunayn 1 Flamasslisunsunisaandeniefiiag aan
nsAnEeesisetnL ﬁv’qmumg‘uﬁmimmwmﬂ:u,uu WOMAC WaTAZULHAINN
L’guﬂﬁﬂﬂﬁiﬂdﬁﬁﬂdﬂﬁm LANLATINITBENTIAINAY LYY isometric FBINATNLED
quadriceps ‘il’JNﬁ/Uﬂ'l‘iﬂia‘:ﬂﬂ‘iillﬂLﬁ’liﬁ!tﬂ%édﬁl&:ﬁﬂﬂﬂﬂﬁ@ﬂ (8]

uananiiuluil m.A. 2014 Shahnawaz uazame Tavinn1sfnEnazeInIsaen
AAINBULY Isometric 2DINAIME quadriceps ABAMNUTINTS AMMIFUYIR uas M9
vinemmassan unassadesionan 42 au Tngvinnnsfinuntuenanasias ffinnae
1w ndan Tnnddausfivinnisiaan@is Numerical Rating Scale (NRS), Strength gauge
device WAy WOMAC ananasiasgnuuaiiu 2 ngu Tawmauen Aenguaclniunissnen
A9% Ultrasound 1.5 watt/cm® 1981 7 W17t Continues mode LS1T498 1221813988997
Tﬂﬂﬂéuﬁ 2 Tnsunn99nAM@INTBULL Isometric exercise NMUBLMIE ﬁﬁwwgﬁqu
599l2188NUINALAARMLATAIATT 5 Buft Aums Straight leg raising (SLR)
exercise YNUBUMIY B1ANANATAL AT UAE NI THATS 10 EUBNRS LATAIATSTS
10 A# uaz lsometric hip adduction exercise B1F1ANATBYNUBUMIIEY Snuauluin
'agjszm"ml,ﬁﬂﬁy'mm?fwLLﬂzﬂ@mﬁquumLﬂfl AT 5 Bundl Tﬂanéu 2 flnsuniseen
findanesl via 5 Sunedam Tnevin 10 afiae 1 1@ AUAmWIIYN 1 120 wawin 2 R
Tudamdl 3 aauvin 5 1m auBdUAMT 5 uatYinnARBIINA 5 FUAW KNS
wﬂaﬂdwuﬁ’méuﬁﬁ’] Isometric quadriceps exercise ﬁwaﬁiﬂﬂ"mﬁuﬂqwuﬁqu‘id [nUIn
LATAAAINHANNTIBT LA (ANINNINGHATUAN (7] annsinuriinananngides
sémé’aﬁ@zﬁwmmmsﬁﬂmméqﬁmLﬁuLmeﬂ\iTumsﬂszﬁujm%mmﬂﬁqé’omﬂ{a
w1 WeAnuniseanidenistunansdenaniamenlrssuaisananassiuaans

° v ] v A v ]
Wutan nMavieneewsussamnmiineesygeangiiininzasindey
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uni 3

ﬁﬂqqﬂﬂsmuaz"‘a‘émsﬁﬂm

sUuUUNIFI9E

nmafnenfhidunsisudmassdlnsanaaiasiugiossannden hundwa
win sunaifles Samdanzien Sapranasiaaiuygaefifiony 60 39uTU sauau 24
a Tngazvinnnsfinunaresinsasasnrindinseauualsednssnasdanssn
Tasiruamaszduansdulan aanaudeuss uazaanmdintuygeengitinnzeeign
denlagunsanaminsaenidu 2 ngu Taanguil 1 nquacuguAsgsssndond
Tasuen NSAIDs ualulnsunisdnumdesendidonie s T S 12 A ngudi 2 gl
Tsezaizndoniilasuen NSADs uazaanidneTnatadondanssuesntindiniers

' o - § < o o «
L‘ZI”ILLUUT@T‘MNVI‘iﬂ?lﬂGﬂﬂ’TNL‘Wﬂﬂ’JﬂﬂTﬂ‘iL‘ﬁUﬂ UM 12 AU Lﬁ%‘i:ﬂ:lﬂﬂ’] 3 dulan

U7 INSURENNATIBEN
Altatumsisuaded uianTsnreinnd i ?
Usernafilslunisiqaasell iwyielsareianddn (osteoarthritis of knee) Tw

o ! ° o o < ! =4
AsUAUNNT BunBiiley Samdanzien wamsussranidenguinnan 60 Jaull

AUANURVBIDAFIAT
1. \NAUNNTSAMEN (Inclusion criteria)
1.1 dhunemeuszineensifidoymiing damfieifieny 6o d8ul
1.2 wiilasunisitedeoruinlsnramnidanstiaugug Tradunnlaissnan 3
WWeuuazladiuen NSAIDs
1.3 Tufimsfndauazunnunaudnnssusain
1.4 sziumMFuIaneaseniInees Numerical rating scale (NRS) ayfiszdiu 7 T
ol
1.5 pranasinsBuffiazimnsannisinenasal
2. \ntuMnMafinaln (Exclusion criteria)
2.1 snanaRsAfTMIATRAINTIISY 1 HziFe nezgnYinTiseneARauans
2.2 ovinsiiulsarnadlafingadaiwmendidebilasunisine
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2.3 aranaasfiRs A RndATDILN

2.4 emadisTRTymiiiTgmReeiussuialauazszuunameladiquus
v Tanmanuddlafingeiinaunslala vavuiia Tamila uaznauidevals
IALADA

2.5 ananaiAsh AN lauaseansananien e ula

2.6 armaAsiaantdemedulazdn snnamiamndu 3 assnadlam

3. NN MBNENEIASEENIINNTNAREN

3.1 ananaias e latulusunsunisaansndeniei lnsuuazannauiann
ANNTNARBIHINNS TR q

3.2 mmﬂﬁmﬁmmﬁﬁ@ﬁquqﬂma Lﬁumcsffw‘(faimmiﬂmdﬁqumimﬂmﬁ
ATNIP (L‘ﬂT’l’:‘l’}Hﬂﬁ‘EVIﬂﬂ'ﬂUJﬂﬂﬂfi’i 80% 289N1TNANEAL)

3.3 pEasiAsiiInTs uisUszasafigideRansnnuaraniudunee e
fiswy dulaTunnsiinuateinis i minila Tadu neumilesquuss @

815U UGN

AUTARIBE
(Zl_E +Zl_3)2[012 % 052]
2 T

AZ
_nz
A=y — py

i

n = sample size
iy = mean in group 1
KU, = mean in group 2
0, = standard deviation in group 1
0, = standard deviation in group 2
= signficcance level
= standard normal value

= 0.05

(04
z
1 — B = power of test
a
B =0.10
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FIFTHITO AT UINB T TN AT (AGIT

]

2
o7
(1.96 + 1.28)2[1.862 + = 12

n
(11.93 —9.32)2

n = 9.89

InANEAI WUéﬂTgﬂizﬁﬁﬂﬁTuﬂﬂiﬁﬂ‘Hﬂﬂ%ﬁﬁ(ﬁiﬂﬂ’sﬁ}lﬁ'ﬁ] 10 A SN
20 Ay utitsiiuntstesdunisgamnersemadasnzinnsAneuanieblana
nsfnuafiudotie nsAnunHafsd TN sRenguiindnaneas 16 39Beaan
nsgayelunisfnenees Shahnawaz wazamslud a.a. 2014 Faiunisinuaadeiias

TrUseansyianum 24 A

”ﬂquﬂzqﬂﬂsiﬁ
1. LUUBHEBNNNSENSININTNARDY U 24 oA
2; LLUUﬂﬂUﬂ’]N‘ﬂvﬂN‘Jﬂﬁngqu I 24 %R
3. wuutuinnIaaaay WOMAC 9 24 1A
4, wWUUTHANAZWHY Numerical rating scale (NRS) MU 24 4R
5. 1A389 Hand-held dynamometer ERITL T BY=C X
6. A3pveanrindinierawaLuL lalnwndn 1M 12 LeEY

PDINATNIELDAIDA [ATLHUH

WA DIAALAY 9% 1 1A5D9

~

8. LATBITAAITHAN M9 1 A5

ALUFHNEIUNR UM 1 9
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Samaunmsiinun
1. anzydavilssn@iusuasdnnsasanaaiaslnegdnininisdnninenya
Taun 21g an19Uamen aan1srasmsiiulsaranday szfuauEulan Ao
gnduntunnsla@inlazdniu Tsauszdndn annnsuaznnzan o asnmansdn
WARBEN FINHUKATELIIIEALIBENTRINITIATE fsafuTaguszaen dunau
maftneuaABufiiRdhsnisisnsounisinunaaaeussTomi a3y
2. mmaa‘i’mﬁﬁqmﬂuﬁ'ﬁmummﬁﬁﬁmuﬂ 0 24 au Balauanamrmdaty
MagannIsinea aniugAnunlnsauainanyalsziRaaiuazayagunIw
Mg 1w 21 v i dauge wasAygIosEn
3. v‘iflmséummﬂaﬁ’m'ﬁqmu 24 AY ﬁﬂuﬁﬂnﬂszjummmﬁ’ﬂﬂ{qﬂéu iian1eaan
idsmsuuulalrasinessnanaiie weenaailoaaalasmud Tnessginnisdugti
nauiretsfidnuansimiiauvielnaifesiunnniige Taslsany dhin souge dwdl
swaame Wune aniudussnideusnguenaasias Tagutsaransiaseandn 2
nan Taanguil 1 nguasuanAasosandandiladuen NSADs ualuln3unisdnun
waananriaaniela q 12 au nquit 2 gusaTsmaendaniilnzuen NSADs uazean
fdnelaetresaminnssueandidineramuulelnasinsasnawiiaaaning
\BUR 12 A Hinansla 5 Aunfiiads Sruam 10adsien 5 Sydlam Tnearaainsiommn
azgninilnzayanisdangy aniuiinanang dana uasfureyaidusses o
4. masufiuduaneuduniafinga (Baseline data) Taun
4.1 naTRsEAuAINIEUYIR (Level of pain) N19TRsEALAIMNIEULIA (Level of pain)
Tnetnnnssnaas§ulaauuusaee Numerical rating scale (NRS) A nastasiaiaann
FsuenIzAuAINTULTITEsaInIsUan Tdaaadaun 0 & 10 aduretnenaraiias
itaneun 0 manefelbiianniaian uaz 10 Asansniign enaasinsusntiena
Uanunuzity q seyafilnauismimnwssuifeusziuamuduuon tueanatassneiy
Traznanemasnmn
ASRAINMNNETBIFALATTL categorical scale S1RaR [19]
0 = no pain
1-3 = mild pain
4-6 = moderate pain

7-10 = severe pain
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42 nrafaaatuudsusszaenatnidetnnlnsisud Tngiaies Hand-held
dynamometer FuiflurEnsfiaraanaanislons uasiinnamdadaunistaan (23]
ABnMamasaULsTaNAAELAEDY Hand-held dynamometer

421 nsdamananaiias: anaadasieiids um e 18 e Tnetnmaly
Furiaii

4.2.2 IULNAFDU: Bgﬁ'mﬂ‘iwmﬂﬂuﬁmﬂ%:m Hand-held dynamometer Tﬁﬂg}ﬁ
u’%nmﬁmwﬁﬁmﬁméwmﬁfaai@mwjuﬂi:mm 4 L UUFIHAT mnﬁfﬁupgwmﬂﬂuumﬁfﬁ'
B1EANATEDNWSINMEEALN5ILA (maximum isometric contraction) Tﬁu’mﬁ’qm w;"mﬁ’ué
naaaUfinanusnAAEesufimmIani598127 (Faunnetunswdenan) Tnedunismu
Analatugas 15 mmqmﬁwwmmamﬁﬂmﬂﬁ \uian 3 Aunit vinnisveaeuianna 3
A%s Taendananfinniiqn (24

4.2.3 Fansuszanana: TuiinAnaduuasasdesunuinsgvu

AW 2 33N15TRUSTENARELAZEY Hand-held dynamometer



4 o
AULANIIYFNARAS FUIEINWANWLUR 26

43 n1s¥naninIwdia (Qudity of Life) Tnaleunuaaunan Modified WOMAC
(Westerm Ontario and MacMaster University) R 7 un 1w 1Tne Tas Modified WOMAC
(Westerm Ontario and MacMaster University) Lﬁutﬂ%mﬁ'ﬂﬁsfﬁ‘i;ﬂﬁzLﬁuﬁé’ﬂwﬁﬁn%:‘,‘z’l"ﬂ
deu uasllgminnlszifugmnm@intugtasiifinnazsasdesettsuwanany
wumasaulsznaullany 3 aau Tnsuasssaudazuufia 10 Avuuw Azuswininey
veuandeenisUaamnn fennn e lanes esuaaUsznaUAle 1. 891919
8 (pain dimension) # 5 I989Y 2. BIN590AN 1B (stiffness dimension) & 2 Yagay 3.
nnslEemee (function dimension) §i 528888 WWUATEY WOMAC Tasun1svnasaunay
esnsalaafianaidies (reliabiity) agtuszdufiieRiannn (ntraclass correlation coefficient
w3 ICC =0.61 i3 0.98) (20-21] uazAMHGNABY (validity) oy TuszduUmnawiedlag
Wisuifeuarad@RusfuLUuEUANAMATEAR Short-Form 36 (r=0.59 &9 0.73)
(22]

5. EntlUsunssnisaansdadene Taangudt 1 dunquatuaudagtissraiwndes
filausn NSAIDs ualulasunissnumidssandideniele q nqud 2 giteradend
Tnsuen NSAIDs ntseanirdsnisuuuinedssesnsidenesauuulelnusinges
namiaaanlaswud sanfdenieianuadungn 3 e dlamas 5 51 Tnetu
famusnimoraaiasaanitdenigdiuam 10 adinaimn ¥nsauau 1 1m 2 saunadu
aniutudnnidl 2 linanniamlasfinsuauiu 2 e wazduas 2 seuRe

o’ o = N v v 1 o ' o
U Tuﬂﬂmvm 3 Lﬁ}lﬂQ']Nﬂ'T'J‘WN'TTﬂEILWN’V’IN’JNL'?I@ILﬁN 3 1R 2 9aUABIU (7]
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v ]
S8z AUANISBBNANRINIEATLLATDIDBNANRINEY LL‘U‘UY’EIT’EFLN Eh

74 } -
ABINATNHDAIBA (AL BUH

AT 4 BIENTTASDBNUIINANAITLABBINIANTTH
YN 1 (ﬂéuﬁlfgéluLﬂ%ﬂ\m’f@lﬂ‘i‘iu‘a@ﬂﬁﬂﬁdﬂqﬂ{ﬂt"r}’]LLUUTﬂT"'ﬁLNGI%ﬂ)
1. ansnadasienanslhumadnslnadasune sz an (i 3)
2. TaNENETATaENUSINALINAARKANNT 5 AunTinanss (mwﬁ 4) ¥in91149% 10 ASIna
SR VSN 1 19 999U 2 eURaTE 9 niuiudUamT 2 lnAEnIun IR
Sruawgaiiu 2 e 1191 2 saunedu warTudla i 3 WnANnn g
Suaszad 3 1R S919w 2 saURDTY
3. i1 5 SunadUa lnevinTusuns Tuseang TUND "i’uﬁm%ua:f‘i’mm% TIUIN 3

NN
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1 v ¥ -
nsavaanfasneuuulalmuninassnatsiiiaaanlasigus
87198991n971398189 Shohnawaz Anwer uazaniztull 2014 Bslamrmumylunng
o as = ¢ ¥ C}’ ¢ o i o
annmidsnisuuulalswedngnaiuidansenlasiud Feimaszgnatuniain
uinnssnniseaniiainie manrantuenasinaygeangiidulsasainien e
= o @ & P ! o ¥ kL ‘?:E
WANAMNUTIUTY AATTAUAINIAULIN UazNAMN AR TuiunaInIsdsyyna alu
- o @ @i ' - « |
guau Svraiduiangunanifivalnaneluguen uarazaainaenislssiuguaz oy
AnEn
L] v
qﬂnsmw?w
1. Aguanuuulimimdsy
NISNNAIA
AuANLN
AENTUUINT

&  os
LAY E

«e® O A O N

naasdindagy 4 [ufims

Inonaadasaangunsnl TnemnGuaulmiomdsianis wdsasmisassans Tne
11rfisaniidsniedslulnaanussnadaguanusmlamg safugnuntiuumiumg
wazdramenssiwgnfaiudada wazlvesndidsnislnenisnaifafiusondu

v v

NTTANABLNDL

! = o as - A A& o
AN 5 Lﬂ‘iﬂ@@’ﬂﬂﬂqﬂ\‘lﬂqﬂLLUUT@T’ﬁLNWﬁﬂT]?J\?ﬂ@"IHL%ﬂﬂQﬂ@T@‘iL‘ﬁUﬂ
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ARADUNISANE

o o ¢ o o « v Y
UIEIAHANUSUREAANIDIDITIANASATNININNITAALD-BDN

\/

Fanguananadasinilanencfimilaniodelinadssiennign Taelrssiuaiauduon

[ ! v ' y o «
nmniibifinaaadulen ety saugeuasimin dunom

Randomization = 24 \l,

wnpERAsaaniu 2 naudail

nauil 1 nguAmumtsrsndesitlasuen NSADs uatlilasuniseantdnie (n=12)
ngufl 2 giiearndandilazuen NSAIDs uazaandsmensednssanidsnisraiuuL
Telmasdnansnanailamenlnamud (n=12)

\

Uszilindiauys nauiBun1sAnen (Baseline data)

1. Level of pain —> Numerical rating scale (NRS)
2. Strength = Hand-Held dynamometer
3. Quaility of life ~> WOMAC

\

Wlusunsunssendrdsnmeiium aunguaneaudilananaly Tagendanenaaing

o & 4 < X ! o ‘< [ o M
santdsmenaitiivdallnenisguinadadinmiar 3 ass el 3 dlam

\

Usafindulsnanisdinen

1. Level of pain —>> Numerical rating scale (NRS)
2. Strength —> Hand-Held dynamometer
3. Quaility of life ™ WOMAC

¥

MAUNANITVNAREI NBIE1ANAS
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L 4
NMMSIATITNUBYR

vayafilnarnnisfnuissgniniiiasiziinslisunsnduiagy SPSS for
Windows version 20 teafifiBanssamn Lﬁ‘iﬂﬂ%mmfmjaﬁugmwmmmmﬁ’ﬂﬂﬂm:
pduneuglassasa: Aundeuazamdeanasgu

avinisuanusssayalne Shapiro-wilk mnwuanayafinisnszanedning
maBsuifisuaauananessaiansuius ssiuaaduliauazan e Tng
naunasnAansfinun WanBsufsunmetunguauauuasnquitladuiadacinnasy
sandndsnerauunlalowsdn Wad Paired Sample t-test winTayaUINUISHUNG
Twa@® Wilcoxon Signed Rank test URNBUUATNFINTSANE Lfimﬂ‘%ﬁml.ﬁaus:wifmﬂzju
AruRNLALnguTinsuIATasinnssnasnidsnisaawuulelrunin Tyada
Independent t-test MNUAYAUANUTI(HUNATEAGER Mann Whitney U test Tnsisnmunszsiy

WaRATYNNSEAA p-value < 0.05
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]
unv 4

HANISANEA

¥ & o o v o v
ﬂ'l‘iﬁﬂﬂ’lﬂ‘i@u Lﬂuﬂ’]‘iﬁﬂ‘lﬂ’mﬂﬂﬂﬂﬂQiﬂﬂﬂﬂqﬂ\‘lﬂqﬂﬂ')ilu’)mﬂ‘i’i“‘ﬂﬂ\ﬂlﬂ L‘Zl"l?ﬂ
' ] o 1 o P ° o L ]
‘Vl’TﬂﬂL‘ZI‘TLU%?.IULﬁ?JUﬂUﬂQNﬂQU@N Lﬁiﬁ:ﬂﬁlﬂ@q 3 dUA N Tﬂil?’l"lﬂ’ﬁ’]ﬂﬂqﬂquﬂ‘iﬂﬂu
o v ! o & o &
Ltﬂzﬁﬂﬁﬂﬁﬁﬁﬂ‘ﬂ'{iﬂuﬂ FLAUAIMNIUUIA ﬂQQNLLﬂQLLiGLLNZQWﬂ"IW%ﬁﬂ Tﬂﬁlﬂuﬂ'ﬂuﬂ”l‘i

Freemmamsfneuuaiu

1. mimmﬂm‘l’lﬁ'ﬂﬁ%méﬁ'ﬂ (Intraclass correlation: ICC)
Ml IR ASUAL UL ARUG UIDIBN TR
mstﬂ%ﬂmﬁﬂuwamﬂ‘fuﬂéuﬁ'aumwﬁmfﬁﬁﬂm

NI U UNATTNINNNNBULAENAINITANEA

L S

o

1. ﬂ'!i%’lﬂ’:’lﬂ%’ll%’:’lﬁﬂ‘ﬂﬁéﬂ’:ﬂ (Intraclass correlation: ICC)

U
y v
o’

wlasemnnmstinuadsifinstigunsnifinainisacuusngitumsingaiatn
finansnidadioasaya dafunsAnuriusauniamianuusngntunisiaesesde
unazUsznn SesgminndnunlnaldiBnisdnda (Test-retest reliability) TneTaananasias
nauidin dndanedasdadialunafisaiu wasihrayaniinimasauaieaaa
Intraclass correlation wﬂﬂﬁﬂﬂgﬁqm‘meﬁ 1

e Aduaudl 1 ueEndnTel quaten

o v o £
AguAui 2 wnanigien A3and

eX ¢

\

a’

< A v & o i
AuAUN 3 WNFIIITINNT AUTENA

[

o e O : Yoo a9
A15797 1 LRAIATENEHRNSUUY Intraclass correlation n1etudianda lBvinsassy

P voox oy g
AMNUIILNYBINANIUBAIEILASEN hand held dynamometer

Y a v o as
gﬁé’ﬂ/ﬁﬂﬁuwuﬁ Intraclass correlation nu'lilmq/a'mu
yn'v == C
HAIFUAUN 1 .836 1
¥ >3
Wivuaun 2 .205¢ 3

<
wi
o d c o
AFLYAUN 3 71 2
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v

v ) A ’ ) - ] ) 10 )
sziulnn Widuaud 1 fian ICC=.836° Bsfimaniuaiiundadianiniign uas
- | (t” o v AT o 4 v & Y 4
gnAmdannvimuifilunisinasinudousszasnatuileniaiaie hand held

dynamometer Tuananasingasa

2. ﬂﬁsfgu'lﬁemmaﬁ'ﬂsuaz’zrﬂgaﬁugmﬂmmmaﬁns
snnssereyarielsnrandaniifulszniuen NSADs s nlaewenuna
wein Benayafiinsulnlszaunadndstuniamanaasing Solavszaduiustumag
WouRemnan @ Weniuenem w.e. 2562 fgundiaulanganlasenns 1 wgum
waduausni sunailas Smdanzien AaedBniafianey rguiu araiATsE
nyyu ievnasiamsneggeenyfianlamnsanlasins Seldmaumiadn 101 e
AN ITNITADIUAEAADBNTIUINTIAN 15 998 ATITRATHFIFHULY
angaasaaniiu 2 ngu TneAnflsdensanusmanfialadiudrday (primary outcome)
waziflefugalusunasuupazduamdundinmuantedamdl 3 Smanarsasiag
fonsRunaanzazrananaags Taewus Tufinisgamisraser@aiasg (no dropout

o/ ! o AA
rate) AUARITNANTIOT 2 FonrfusugRT 1
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o ° o & ' & o ¢ 4
AN 2 LLﬂm’V"lwmmﬂ’lﬂuﬂim!,Lm‘mdﬂi:ﬁ’lﬂuwuﬁ@uﬁﬂﬁl‘lQWﬂ’]’iVIﬂﬂm

wy  Fewyum MU MW M MU MU

# DUANASHDIFNNAT  DIEINNAT  DVEIENAS  BIEIERAS T

wiswdn fgwns  fpuvde  flaunds  awndadle
nsee  Aanses  lefugm  leRuge  Rugadilawi

Mamft 1 &lemidt 2 3
1 Umiseunves 7 0 0 0 0
2 VUM MR - :_2 . 2 - 2 2
3 UMUHNMAN 9 o o o0 0
4 umilnowan 4 1 1 1 1
5  umaunsynle - 0 o 0 0
6 Ul 1 o 0 0 o
7 Ui 17 3 3 3 3
8 umusmymyle 9 1 1 1 1
o umuasynylee 16 I 3 3
10 UMUNNYNEN - 0 0 0 0
1 umaussyeylee 15 3 3 3 3
12 Umusnian - 0 0 0 0
13 UMINBINNY 12 0 0 0 0
14 UmuaN(SFen 7 1 1 1 1
15 UMUNuATRY - 0 0 0 0
_16 UMM RE - 0 0 0 0
17 unssmivnanann 4 1 e 1 1
7 18 U es - 0 - 0 0 0

I

sqav’:’eﬁu 101 15 15 15 15
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Eligible

o ot { ¥ ! ot as 4 “:’
@ququ‘ﬂqﬂqﬂﬁﬂ‘iﬁﬂ’u‘r@L?}"I‘i‘l&l‘[ﬂ‘iﬂﬂ’li FINNITUTLEITHNRENS 11

VLT AIUF RIVNAN 2562-15 fugneu 2562 (n=101)

Inclusion criteria
. wavsauasieiifiany 60 vl
2 yitlnsuntsanadundulsmrannden
waugugd Tnsduan >3 Weuuaslndien
NSAIDs
3. Tuiin1sRndauazunaunaL3nnEaULe
1

4.52AUAMNITULIAZEI2D121289 NRS Byl

Exclusion criteria
1.mmmﬁ’mﬁﬁﬂmwﬂmv’mqﬂquw,m
2. 9NANEN ﬂﬁﬁLﬁuTﬁﬂmwﬁuTﬂﬁmqw%
\wmamiide i lasunissnun
3 DA AsTilUsz RRRATaI
4 pranasas iy idTywReanu
sruuinlauazs :Uum'imﬂ?faﬁqmm

5 aNANEIAST (NN T uALARENS

st 7 3wl ananTe gl ln
5. 8NEATATENATIA TN IHN S RN YIRS 6.018aAsAeeniAneduazan
Y | wnnemdemndu 3 asanaduam
Ertoliinent Randomized
(n= 15)
G1= Control group G2= Isometric exercise
(n=8) group
N=7;
Follow up week 1 ne 8
Follow up week 2 n=8 N7
Follow up week 3 =39 n="7
Analyze Analyze
n= 8 n= 7

u.wugﬁﬁ 1 LEA ﬂ’1‘j‘tﬂﬂqﬁﬁﬂqﬂ’}ﬂﬁﬂ‘imﬂ@ﬂ‘itﬂzL’Jﬁqﬂq‘iﬂﬂﬂﬂ\ﬁ
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amaasfiinannsinuntuadiliiugisrenndesdiseny 60 T8l andeny
huaduaunny sunadies Samdanzien Sauawinun 15 au lasraatasH
INUNAALT URSARDENUAT mmazﬁ’ﬂs%gﬂuﬁm@mﬁu 2 miu ﬂéuaz 8 AN 1 mg'u
UAZNENAL 7 AU 1 ngy AwABnnagu dall nqudl 1 Wunauacuay waznqudl 2 u
nquitlasuiedassandidsnisuuulalswedn sandidsnialrsesnusenanfnies
a1ala 5 Aurfinanss vindauan 10 ASeRBEe 2 saunadu arnsutudUamid 2 Wi
AN lagiRNSanen 2 a2 spunedu EUAWR 3 WnAmAI
TneiRns e 3 wm 2 spunadi

mﬁuﬁ 1 Lﬂumjumuqu F1uam 8 AW WA 1 A wazwvemde 7 au Aniusenas
25 uaz 63.63 AwaEy nqudl 2 Wunguilnsuirdsseandidsnisuuulalsansn
§1u9u 7 A1 INATE 3 AuuAswAnde 4 A Andiuseeas 75 uas 36.36 AuAIRL

sayafugmranguil 1 nguacuan Taun a1y, swin, Aougs, driduaantg 1
ANGAY 76.8810.18 11, 48.38+13.68 Alan3u, 1.49:0.08 a3, 21.42+4.94 Alanu/
w52 uananfissiunsinend Tulasunisiinen 83.33%, Ussanfinun 33.33%

sayaRuguanenauil 2 nquiilasuiedaseandidsnsuuulalomedn Taun 214,
shwiin, aauge, deiluaane fauafs 72.43£9.96 11, 48.5746.43 Alaniw, 1.50£0.08
WS, 21.31£1.26 Alansuinngz, uananiisziunisinendl Tlnsunisfinea 16.67%,
UseanFinen 66.67%

FananasauneaBiinuan ﬁmdaﬁugquwﬂmémmmﬁ”’q 2 nféu Tusiansuanang
agsiisddoniesa Taefian p-value va918, vmiin, dauge, Arilunanis, sxdu
n9AnYn Am 0.409, 0.973, 0.760, 0.956, 0.066 ATNATGIU

sriuauuioussansnamiianianlnsioud (Quadriceps strength) aasngudt 1 ngu
AruAN uaznguil 2 Tnjuindasaandidentauuulalsmasn fanedamady
72.64+36.34 WY 85.11455.29 AINAIRU UREBNAFDLNNETER WU TTALAAIIN
uﬁwfmlmm;ﬂuu‘fﬂﬂq@ﬂfmsmuzﬁaiﬁﬂfnuumﬂéﬁméwﬁﬁﬂﬁqﬁ'fgmwﬁﬁ Tneian p-
value Wi 0.610

3FUAAELAN (Level of pain) 189ngil 1 nquatuAx waznqudl 2 Tasuirdas
spndndenieuuulalrnssn Saefemaiy 8.00+1.31 uay 7.43+1.13 AMNATRU uas
Hanaseunadi nusrszauaNuLan (Level of pain) iiaanuanAganed

eddynneadia Tneflan p-value Wiy 0.212
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AMNIWEAR (Quality of Life) ?Jmmg:uﬁ 1 ﬂ@:umuqu Lmzﬂ@:uﬁ 2 Tnsuiednsaen
fndsmeuuulelsean Sanafemadiy 71.50£26.71 Az 88.00£49.94 ANSIF Az
dlavasaunea@ii wuaamnwEin (Quaity of Life) Tiflagnauananesensiiiedadiny
yeads Tneflan p-value Wiy 0.417

Fofurayaidasmmasanmainemic 2 ngu Taun ang, swin, sauge, defluaanis
, svunafne, szduamuisussassnasilanioalasioud, stiuacuidulan
(Level of pain) WaTAMATWERRM (Quality of Life) Tuftannuanansagneilfaddgynng
safnanEunmaaas Tnefinsuansrayadnymsiallansenanasias (Boseline) /9
el 3

me9ft 3 uansTayARNEOIALIBIBNERITAST (Baseline) WEBLIfBLSEMININgN

muquﬁ’unquﬁTm%’u WsavRaniIaInIEwUL (B lwmeasn
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Variable C nquRt 1 ngudl 2 nguittasu  p-
ﬂa;umu AN \ASBIDENANAIME  value
(Control wuulelaandn
group) (Isometric

MeantSD innovation group)

MeantSD
LNAEE (%) 1(25%) 3(75%) -
\WARES (%) C 7(63.63%)  4(36.36%) -
218 (@ 76.88+10.18 72.43+9.96 0.409
dwvin @land) 483811368 48571643 0973
SIS (1195) 1491008 150008 0760
Suflwnaniy (Alansuinms?) 2142494 21314126 0956
sTAUNMSANYI 0.066

- Talasunsinun 5(83.33%) 1(16.67%)

- Uszanfnen 3(33.33%) 6(66.67%)

- dsuNfnEd - -
msfulseuea NSADs () 00 0704

- Talaafluwn (diclofenac) 3(50%) 3(50%)

- T’z‘ﬂﬁﬂﬂﬂu (ibuprofen) 3(75%) 1(25%)

- uaalW3u (aspirin) 2(40%) 3(60%)
seauANISULIn (Level of pain) 8.00+1.31 7.43+1.13 0.212
srazamzedlsazanndan () 3.59+3.44 4.09£3.14 0.774
AzUE WOMAC 7150£26.71  88.00£49.94  0.417

_ Pain 16.25+8.33 21.0014.25 0.437

_ Stiffness 6.13+3.09 7.714.79 0.452

_ Function 491342078 59.28431.88  0.472
AnuSussvasnarflanaanlas 72.64:36.34 85.11£55.29 0.610

LU

favua MeaNuanaiues i dAgynsadifivegnimiamiiu 0.05 (p-value <

0.05)
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3. msu.l‘%ﬂuLﬁﬁmNamﬂ?umv:uﬁammwﬁ'«meﬁnm

rayanlFenfeunietunguuasnquitlasuadasesndrdsnsuuulelowndn
IpenaNiaAten lnsuN uazméumuquﬁ'amswﬁ 4

3.1 ArAnnuieusaeesnaiisaan iU (Quadriceps strength)

Jﬂadmmnéuﬁ 1 (nféumuau) Aanuiuserasnamidsrnanlasimud A
Baseline #UA1Lsn uazdavit 3 fanefamnaiu 72.64+36.34 uay 71.71433.88
AHETY WaWBeunaBRnuaT AUAusnUAZFIAMA 3 Tufinuuananafunened]
YdnAtyneadn Tnefian p-value winfiu 0.453

19yavngudl 2 (nguiilnsuirdassantdidensuuulelrundn) Arnaas
WH9us92DINFABAIEATASITUR 71 Baseline AUATMLSN uatdUAMA 3 Saais
Wiy 85.11455.20 WAy 113.40+46.51 auaady ifeideumeadfinuan famun
wardUamil 3 naslasuniseendidenie asuiuseessnasiianianlasud
Lﬁu%umiwﬁﬁﬂﬁﬂﬁ’tym@ﬂﬁﬁtﬁ@n_l‘%ﬂuLﬁﬂuﬁ'u Baseline A" p-value Wiy 0.001

3.2 seAuAuEULan (Level of pain)

wvﬂagmmﬂ@:uﬁ 1 (ﬂ@:umuqu) szfuAMNSULIRT Baseline AUAMUIN Uz
flamift 3 fiaaBemafiu 8.00+1.31 uaz 7.63+1.19 mudwy WanBeumnsadifinuan
fUamusnuazdlami 3Tu'ﬁm'mLmﬂé’mﬁ’uﬂﬁ;wﬁﬁﬂﬁqﬁmmmﬁﬁ p-value Wiy
0.180

soyarangufl 2 (nguiilasuindasaanddsnieuuulelrwmin) sziuaany
uLlanit Baseline FUaMUSN wazdUA T 3 SAafamndy 7.43£1.13 uaz 4.86:0.90
audy e SeumeaBifinua flamiusnuasdladl 3 naslasunisesntidenig
sziumNELLInsasses il s eadfifewSsuiisuiy Baseline A p-value
iy 0.016

3.3 AUAWEAR (Quality of life)

VDYAVDINGNT 1 (ﬂ@iumuqu) seAuAMAIWERR 7 Baseline #UAMUSN Az
AUamd 3 Sanafamafy 71.50426.71 uay 68.50+27.29 muaady awdaunig
aARWL FamnsnuasdUamn 3Tu'ﬁmwmeﬁﬂaﬁuﬂéqaﬁﬁﬂdﬂﬁfymmﬁﬁ flan

p-value Wiy 0.128
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voyaraengud 2 (nquillasuindsseandidsnanuulalnuedn) ssfuanmnan
$3m Boseline UMM UsN uazdUA1nil 3 faafemafu 88.00£49.94 uaz
51.57426.78 Awd1d ifianlSeumeafifinug dlanusnuazdunmi 3 ndslazunis
aanfdsnig stiuazwLgunEIRfins ettt d Ay neaiRidansauiiey

iU Baseline A1 p-value Wiy 0.018

A15197 4 WILUTEUAHUANANATE THNANNBULAINAINTNARDITBIATEFUAIN
L v & ‘ .
\3unlam (Level of pain) ArAnuiuTsansnaiiaateanlnsIud (Quadriceps strength)

wazAMNMEIR (Quality of Life) (MeanSD)

Group/Time

Baseline

59.29+31.88

*. Significor; otv p<0—65_
**: Significant at p<0.01
***. Significant at p<0.001

34.43+15.08

Outcome 7Afteﬁr€Weeks p; |

measures value

Control group NRS {(cm) 8.00+1.31 7.63+1.19 0.180
(n=8) Strength (N) 72.64+36.34 71.71£33.88 0.453
WOMAC total 71.50+26.71 68.50+27.29 0.128

- Pain 16.25+8.33 15.38+7.89 0.821

- Stiffness 6.13+3.09 5.88+3.04 0.833

- Function 49.13+20.78 47.25+20.72 0.674

lsometric  NRS (cm) 7.43:1.13 486090  0.016*
innovation Strength (N) 85.11+55.29 113.40+46.51 0.001**
group WOMAC total 88.00+49.94 51.57+26.78 0.018*
(n=7) - Pain 21.00+14.25 12.43+9.54 0.321
- Stiffness 7.71£4.79 4.71+3.99 0.260

- Function 0.129




ATLEANLITANERT ANUNAEINENINLNTR 41

WHROHT 2 Lﬂ%?_l‘i_lLﬁEI‘LIﬂQ’mLLG]ﬂWNﬂ’]HTHﬂQNWJU@N (Control group) NBARUATHAINTS
i i . L v &
NARDITBIATTZALAMNAUUIA (Level of pain) ANAINLEILTIIDINANTiBAaA (AT

U (Quadriceps strength) LLﬂ:ﬂmﬂ'}w%ﬁfm (Quality of Life) (Mean+SD)

]
IATTHWAETTANNIEHNIRHATUAN Control grot

0 (Level of pan) AIAIIHUY

Jadriceps strength) WRIFININTIR (Quality of Life) (Meanz5SD

i T
ength (N R
W Control group Pre W Contrel group Post

gl 3 Wisueumawanansnstungui lnsurieseanidanisuuy lale
WHA3N (Isometric innovation group) f;ﬂuLLﬁ:wﬁ\m’]‘iwmﬂmﬂfﬂw;’l‘i:ﬁuﬂfmuLfg‘l_l‘d'm
(Level of pain) AMAITNUTsusI2BInamHoAanTASIEUA (Quadriceps strength) WAz
ATNINERR (Quality of Life) (Mean+SD)

Qroup) AEHUREMRINSVIRAEILEY JRTHEUNA (Laval of pan) AAT
wus (Quadricey ength) WRzRMAETR (Quality of Lie) (W

180
180 %
140
100 T

*®
80
60 ‘[
')
20

= *
0 [ Q.
Strength (N) NRS (cm) WOMAC

H !sometric innovation group Pre Il 'sometric innovation group Post
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4. AEBBUTBUNASENIINANNENUATNAINTSANYA

manBeudfisuszmannauiiinsuaiaseanidsniauunlalnasdn uazngs
ATUAN UARNFINTT1ST 5 Bewuanandaulean o fHanauananeiudail

4.1 mannaudsussensnaniilnianlasirud (Quadriceps strength)

éﬂmwuﬁmiwmﬂgﬁuLﬁﬂﬂQﬂﬂTﬂiLﬁué (Quadriceps strength) ARURA 3
wurndeissuifisusznaisraengulinuaauanansiuasneitadidgnieatn
Taian p-value wniiu 0.063

4.2 szauauiulan (Level of pain)

ziuAMIELILaR (Level of pain) AidUAWT 3 wurnguitlasulasurdssann

idmeuuulalruadniinisanasssssiuanudulon WenBsuifeuduiungs
NAaBs WuasiaaHuanawiueniiladAymneada Taeian p-value Wity 0.001

4.3 ANNWEAR (Quality of Life)

AT WEAR (Quality of Life) da il 3 wuanidewsaufisusimansisaengs
nquiilnsuirsasaaniidsneuuulelrmasnin1san B9t UNMLLUABUATN
WOMAC visTufifiua pain, stiffness WAz function mnﬂfiﬁﬂzéumuqu uATWL AN

wanaefiuageiledAgynieadia Tneian p-value wmnfiu 0.132
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P ' ! o 1 o
A9 5 lﬂ%ﬁlULﬁﬂUﬂQQNLLC‘]ﬂWqQ’izﬂqq\TﬂQNﬂﬂuLLNZ‘lﬂﬂ\Tﬂqﬁﬂﬂﬂﬂ\ﬂlﬂ\jﬂ'l‘izﬂ‘Uﬂ'TlN

o v oy ‘ .
\Furlam (Level of pain) ArANuisuseInsnasiinalan{ngisud (Quadriceps strength)

WATAMATWEAR (Quality of Life) (Mean+SD)

Control group Isometric
Outcome measures innovation p-value
(n=8) group
(n=7)
Baseline NRS (cm) 8.0011.31 7.43+1.13 0.212
Strength (N) 72.64136.34 85.11155.29 0.610
WOMAC total 71.50+26.71 88.00+49.94  0.417
- Pain 16.25+8.33 21.00+14.25 0.437
- Stiffness 6.13+3.09 7.7124.79 0.452
- Function 49.13+20.78 59.29+31.88 0.472
After 3 NRS (cm) 7.63£1.19 4.86+0.90 0.001**
Weeks Strength (N) 71.17+33.88 113.40146.51 0.063
WOMAC total 68.50+27.29 51.57+26.78 0.132
- Pain 15.38+7.89 12.43+9.54 0.524
- Stiffness 5.88+3.04 4.71£3.99 0.534
Function 47.25+20.72 34.43+15.08 0.081

**. Significant at p<0.01
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ﬁ‘d 1 1 1 o ' o
UARARNT 4 1WFHUITEUAMNUANANTENI NN FNNAINITVARDIZBIATTTAUAITN
\Autlan (Level of pain) AMANUINLTIIDINATHLHABATASIHUA (Quadriceps strength)

WREATININGTA (Quality of Life) (Mean+SD)

Aree P sIwuR (Quadriceps

-

w9m (Quality of Life) (Mean+SD)
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o
unn 5

FISUNRNTISANY

v 1

mafinmasiiiinguszaaieAnuwaraasiasinnsssannidsnmennian
wulalmndnaasnailaaanlaseudnassiuanuuionss Acadudanuas
Ann ARty gengiifinzeaiden tuaraaiasiidulsaranndas a1y 60 diu
W adegiiduausny sunaiflas Smdameien 4 24 au Fhiusesmiasiag
maguiiudauan 2 nqu nguit 1 nguasLguAegticsraadenilazusn NSADs un
tlasunissnudasendideniala q 12 au nquit 2 guosaTsnasndenilniuen
NSAIDs uazaanrndsnslaetiadaminnssnaanidsnerauuulelnuadnues
nanaitanaenlnsirud 12 au anzgidulminnsreunineayaiieniata alaTriy
yslsaneuanzien wuniiguassaluniamenaainsie sayafugmlunisfiane
pranasashiRsone sroznsuazanlsatslunisfuniadefinneaiaiadas
pranadAsdedin lnsulszniuen NSADs Ta5uni195nenaiudn 4 ununas
FUtlaznign 11N NNRAGA eI MNEEH iueu AoiiAdERa TnuSun Ry
nstssnduinsideneranaiasu Taelavinuss syt 11 wa Tu
Fuaunn sunaides Ymdanzien Wasernszezinartuniaiinisfinenadedls
stz e Anunsdnunidfslrensminsfinmunomnisdaeiandmiome
15 A1 AN MTIAN 101 An wazlaesaTATInmsguiiug o 2 naw nail
1 41m9u 8 A uazngudl 2 Smam 7 an Tnedugenaainsfidnuniziimileunse
thawdesiunanitgn TaeTrwa ang shin aaugs BMI szeznafiiulsazaandes
Arnuisusszasnanifionanlnsimud ssiuadULan uaTAzILL WOMAC iy
o arEaNAseslRsUnIsBanfAINERNnaNTilasUNIAN ST aIRanAINNE
nalun1ssenideneie naiasiurdasnsls 5 Aundineass vih 10 adinan 2
souneiu Tudunmid 1 uanisaaantamintudami 2 sy 2 weresau Sauam
2 spunaTuuadUAMA 3 Wadudiuou 3 wanasau 2 sauRDTU TINTTELINT 3
Faw armraasynanazinsunisinaidautlante o iudmau 2 afide nauidx
mafnuIuaIAIINMsAnEULAY 3 Alaw Trefidnuladsd

éqmwuﬁouﬁw'amé;’mLﬁﬂﬂQﬂmTﬂitﬁuﬁ (Quadriceps strength) tAgnns

NARDULSZENANILLASEY Hand-held dynamometer, svuAansiuLan (Level of pain) T
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HesianaFUUanuULATLR Numerical rating scale (NRS) UazAMNTWER® (Quality of
Life) ?‘1}’ WUUABUNIH Modified WOMAC (Westerm Ontario and MacMaster University) 2y
AEI MY B Modified WOMAC (Westerm Ontario and MacMaster University) Taaiimeia
wisfinanaaneaw 2 A% Ae neulasunssenfdensuasasinsunisannsidenig
Wuszazinan 3 duam

wannsfnunilungudl 2 nau Aefilasuirtasninnssueendnmesauy
Talswsdnmasennasniidomaiduszezinan 3 dlam Sarasuiusesananiion
2aalns1BUd (Quadriceps strength) 1REW s2FUANNEUUIA (Level of pain) AAAY LAY
ADINWEAR (Quality of Life) iRnEnaENItadEeaiRdanEaufeuneTungy 3
ADAARBINUNNSANE1Y Shahnawaz wazansy Tudlm.a. 2014 TavinnsAnewazenis
SONFNAINIBULY Isometric ¥BINATNILE quadriceps ABAINNLTILTY AINITULIA uaL
msvinemrasasntunzramdon Tnsaraainsgnuuaiu 2 ngu Taun nqa
Aruau Annguazlniunisinuanag Ultrasound 1.5 watt/em® 1981 7 19t Continues
mode UBINSALEDIIINIFEITN LL'EI:ﬂ’éNﬁ 2 Tnsun15aani&anieuuy Isometric
exercise Y;ﬂuﬂum’m ﬁﬁﬂﬂuﬂgﬁquﬁﬂﬂ?&&;’mﬂﬂLL‘Nﬂm“z'l’lﬁﬂv'%l’u muﬂ”'m Straight leg
raising (SLR) exercise Wae Isometric hip adduction exercise Tﬂﬂﬂ@iu 2 V;Tc; Junisaan
Adaniedl vin 5 Sunaduan Namswmmwu'ﬁﬂﬂéuﬁﬁq Isometric quadriceps
exercise Ananansiinauuiuse antan ua:mmmmem{miﬂﬁmnn'iﬁnéu
LA [7]

nsANE1289 Rochelle Cibor uazamiztud a.a. 1999 TavinnnsAnun@aenadng
484019911 isometric quadriceps THanaaiAsfiinlsararnden Tasaraaiasgn
wiinassnauia nquauan wazngafilasunisaandidinie fntslsafuneuuas
WAINTINAFDUAIY Biodex WA WOMAC Ostroarthritis Index ¥in15vaass 5 ASana
Flam wiuszezinanson 6 FUam arnnisinenil wuaingaiilasunnseandidenie
wulalownsnaanlnsud fimsisduesiitaddyauanuuius Sssiuaaa
Burhafiaie uazarusmasotunisti ity (26] FennsAnunilnedunelads
nsasnfrdeuuulalnmesngaevinmasnuiussasnaniis i sdulagnisin
isometric quadriceps Ax¥8NTEAUNITYINMIBINaIAD T IMIRNTULALYI Tinamde

wisusiin Trelunedananudulnidnesinduiazenaianisiaaanawuun
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w59 namils AealnsIEL AT IS THLAZENHIS NS LUSINTIUNNTEN WA
shwintunavinfensauang q Tadw

nMaANEI289 Marziye uwazane il A.a. 2010 FelavinnisAnenudeudisy

TN N1DBNTNAINTLULL isometric wAZATPBNTMFINMELLY Pilates Tun1mzUann

uazonmiinzesmdgiiiulsnganden Tnusrmaiasgnuaduassngulnangs
fi 1 Aannsaandadenig Pilates 1M 20 AL uaznawd 2 An nspandsniauuy
isometric 41491 20 Aw 1iwaan 8 AUA vianseanidene 3 AvsradUaMILATLA
avigalziaan 149l wamsﬁnmwu’iﬂﬁy’wmﬂéu fazsumnaudulananas An19Usy
AmInELatAnlarasamnmiieity delnraaqude asdtaantdnie
Pilates 1Lae Isometric ﬂﬂwﬂﬂ“i:“/lu%'ﬂ\'i{l’@t‘{l’]lﬁ'ﬂuLLﬂ:ﬂﬁiﬂﬂﬂﬁqﬁﬂﬂﬂﬂﬁgﬂN’ﬂﬁLL‘IJ‘U
swnsaaneinstanlauasrasamnminddu (o]

nsfnenzes Anzari wazansstuil A, 2018 TavinnnsAnenniseantidenig
isometric @@ Quadriceps, Hamstrings un1s5nulsarannden Tneni9idandena
fi’mqufi:méw‘i'amiwﬂﬂuﬂi:ﬁw%wmmmimnf‘hﬁemﬂL'v“iiﬂmwu,%\aLmuuu isometric
quadriceps hamstring ABAIINFULIA NIFVINIUIBITDLE7 Uazn1sRALTETe 989
éﬂf;ﬂmq:?rmimﬁ'ﬂu Tuszazioan 6 au Tnananssiassuan 30 au Tnanazeenis
A UNEUUAMAINSNARBLASST HafilnRenaInsBanidIneANuANAeLne
g A ynea @i gasanainistan USuarnarnisatunisieineessening
UszanBnmAzula anfafnaauudusslureen Tusseznan 6 Wenlanad uasnis
AARIIDY BMI Tuvjﬂaﬂﬁﬁquéqu avgapane Matanzalndnans (25]

wamsfnEitunanauanAe gsssawndasiilasuen NSADs unlulasunns
fnuwdeasntdsniala 4 szwurmanisdnufilimunisuanaeswitadid
et Wewssudsutunielungy wansdifinanarasnisunsnnefiua st
HedAyvneaiivasngui n3urdsndanssusandrdsnieuuulelnmedn reinly
Traiiunazeenai intervention Tunquiiaadbilsnazasnislasuen NSAIDs

danBsuifisuszmannguanuauuasngaiilniuindaminnssueaniidong
wuulalrmmdn wuanssdiuanu§ulaniianuuananeiueseiiladdgyvneatalag
mg'uﬁ\fo;%'uLﬂ‘%mw‘i’mmsuﬂﬂﬂﬁflﬁanwLLuuTﬂTmum‘%ﬂﬁémm‘a‘m:ﬁumwﬁummﬁ
mmmnndqnéumuqu nalnmadiaainisuanraslsarandaniufineinnissy

AMNgANYefaSuANgANIULIN (nociceptor) BawenBanmaaslsaairndaniug
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mavinanensrgnanufate (articular cartilage) uanszqnaeuinee (ufldsuaugdn
W§utanaidss (no nociceptors) uaiilaseasnafidiusiunisuaniznbugiosrainnans
ﬁﬁﬁQ§UﬂQ1u€§ﬂt5uUQﬂ (nociceptor) ﬂgl: Toun synovium, periosteum, subchondral bone,
infrapatellar fat pad and joint capsule [27-28] @ﬂﬂiﬂﬂ@ﬂ%ﬂ’]iﬁﬂﬂ’lﬁﬂl’luuﬁ W21 8915
Unnwpsiian OA knee finalnnnaifinduniy 2 nalnfidrdnde nisifineanisannu
peripheral sensitization LLa:miLﬁﬂmﬂ'l'iﬂ'Jmi'm central sensitization ‘%x‘l%'lmﬁﬂ'ilﬂdﬂ"lﬁ!
ﬁ’mﬂ'ﬁﬂ"Jmﬁﬂﬁu@:ﬁ’lafﬁlﬂ')’mllﬁdLL‘N‘ZIﬂ\‘Iﬂ’s;'TNLﬁﬂﬂﬂﬂdﬁ‘i:u"lm 5-15% [29] dewan
Anan1sUanifingu sineziiuaees vicous cycle ﬁﬁTﬁvjﬂwaﬂmsﬁqﬁ@nﬁw}N ES
WanRnidesenisuan

Peripheral sensitization ﬁamstﬁﬂmsmawmszﬁ’uﬁv’w;ﬂm'm;s"ﬁnﬁuﬂfmﬁ
US98 nociceptors ﬁgnsumum‘%ﬂgﬂvi’ﬁmﬂvi'q‘fﬁu‘%wmﬁu‘fﬁmqmﬁmmwéﬁn
Fulan FaBendnsanamnilern primary hyperalgesia TnenalnfiefuneAauduwis i
mafiantssniauBoniis wuagiios OA knee 928 58 cytokine ganamnfigess
nazauiTNNIENAIEISIWAN interleukin (IL-6, IL-8, IL-1B, and IL-15) Bennsftanenne
HA1999W9N cytokine WAL IL L‘ﬁumﬂﬁu %Lﬁuﬁ"nﬂ‘izé‘u nociceptive Tﬁ vfim peripheral
sensitization

Tunazraiden IL-1B vinbilin prosta—glasdins uwaslumiaaanlsn Fenati U5
Talnauau LLa:ﬂqns:cﬂﬂéﬂuamm TrgannnrsAneafinausn wuannisaisuhauuy
dynamic compression Nﬂuﬂ‘iﬂi;llﬁuﬂ']ikfé’lﬂ prosta-glardins wazlunsaannie ﬁfﬂv [30]
Foriu Fauusihnisiaiewhn dynamic 189z lngnspanitdeneuuLIusIATL B
'«m‘iNmiﬂm*sé‘l’uév’msxmunﬁﬁ’ﬂLﬂuTurJﬁqa‘[ﬁm}mﬂqLﬁ'ﬂufﬂyﬁ (31]
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