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group)  $nulagld ultrasound $rfulsammsgIu (nondrug) (US) uagnauvinaesiny (treatment group) lag
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LasudsmsinwetiadifudndysainludUaiil 2 waedUain 4 ewSouifisuazuuy VAS uag WOMAC
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Abstract

The study is to determine and compare the effects of US with nondrug and EMLA cream Ph
in mild to moderate knee osteoarthritis (OA) patients categorized by VAS score, WOMAC
pain, WOMAC stiffness and WOMAC physical function. The two-session follow-up for
week 2 and 4 was correctively orbserved. The cohort research was used by two sample sizes;
23 each of both knees for knee OA in diagnostic female patients as a control group using
ultrasound (US) with nondrug including a patient education and ROM exercise programme
and a treatment group using EMLA cream phonophoresis (Ph) including the same supported
programmed. It was suggested that both groups including the supported programme
performed similarly on decreased VAS and WOMAC pain scores with statistical significance
when compared to the pre and post treatment at week two and week four. When compared
between both groups in a mean of decreased VAS and WOMAC pain scores, a more
decreased mean of a treatment group was attributed at week2 and 4 with no statistical
significance. Both trial groups were insignificantly effective on reducing pains and would be
capable of implementing with no significant differences in mild to moderate knee OA

patients.

Keywords: Knee osteoarthritis (OA), ultrasound (US), nondrug, EMLA cream
phonophoresis (Ph)
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dun1sfnwiiteFeuifisunaveanistd ultrasound $aufuleauInsgIu uas waila EMLA cream
phonophoresis Tun1sshuernisunlsadaidndenssiudntiosiuiunats Suunmueimsuan aAvmdansau
(VAS score) 91n15Uante ansdeiln dofe wazenisuinluvmgldanude (WOMAC pain) lnpliszaznisinniy
91M5 2 3w (@A 2 wasduaniit 0) 1BunsfnuiBmaassuuuludranii nqudedradufiemandge
fFsunsitadeindulsadorindon 2 dha Anwiluguan 2 ndu nduas 23 au wemiunduaiugu (control group)
$nwnlaeld ultrasound $2uULIALIATEIU (Nondrug) (US) waznguvnnassinu (treatment group) lng EMLA
cream phonophoresis (Ph) saufiuldsunsumslviauiazeandidney Qﬂaaﬁ’anduﬁ%’nwﬂmmﬂ% US sy
WaAsgIu (nondrug) $auiulusunaunislvinanusiazeanitdenies uaznguiisnwilag EMLA cream Ph Saufi
Tusunsunsbieuiuazeaniidsnie fasiuuaninian VAS uay WOMAC pain anasilon/fauiieunauwasmds
nsnweehaifoddymeadfludunid 2 uavdunnii 4 awTeuifisuariuy VAS uay WOMAC pain 1ot
flanassewinngunuin ndu EMLA Ph feedefianamnnndings US fiduawi 2 uagduawid 4 uilifinany
uansheeddyneadi vangs EMLA Ph wag US SssavBninlunisaneimsthauazaimnsafiumsldamdeii
Tugthededndensy fufarianunandliiaangy Tnslifimnuuandrsfusgefidbddyueniundd

Adnfiny : Tsdadey, ultrasound, L99UMIFIY, EMLA cream phonophoresis

[ 9 o
1. anuusnuagadudinveastym

2 a 1

Y oA L o v ' I
doundon (Knee ostecarthritis) Wulsafinuldvsslunguigeniy ninnszgnseuvesdaidniinig
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nailouarnszgn WU n1snailananie (muscle spasm) Tsauandloandnuile Tsaderesdniay (bursitis),
v & o ey S, Yo & v v 4 o et @ A d 4 <
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EMLA cream phonophoresis LU%EJULﬁUUﬁ’Ums'l:z?a”amwszmﬁﬁ“lums%'n‘mnfjummiﬂmﬂﬁmLﬁ'auamﬁmﬁaﬁ’aﬁﬂ
yaandnile trapezius wuin nduilasunisinuilagldinaiin EMLA cream phonophoresis sz anduad
witandnguitlddansivndlusiunsanoinisuinuazasuuu Neck Pain Disability Scale™

nmsAnulusin fuidenaisnuitedinersudnwiaszaninandainisld nsdnulagldinaia
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o e/ + A v A’
Oxford Knee Score® Rauvudssiliusziuannuguussvadlsatalinion Al

Filawuern1sRaund (40 — 48 avuuw), Buiflonistewuden (30 - 39 Axwuy ), Tenslen

T ndeusauUiunas ( 20 - 29 Azuuu ), lsadowdnuseAuuns ( 0-19 Azuu )

Kellgren Lawrence Grading Systern® fig msﬂizLﬁuﬂfawuqul,l,sa‘uaﬂiﬂﬂal,‘dwLﬁaumﬂmw%’qﬁ

Grade 0 fie mwisdliunngdnunezdaiinden
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@
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= ). = s ! s 1 8/ = A’ L4 )
Grade 4 fie nieEilunszgneendaausauivtesdetauassulsuasiilonsugnldnssgneou

n5eA19 (subchondral bone sclerosis)
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WOMAC score (Western Ontario and Mcmaster Universities Osteoarthritis) UV ETE TR
nhL v = o a a o ) et
wovgeumuuinsgunididuesesdloussifiuanuguusioinisuasfinnuwanisshwiugiend
24 ] d
Azdandy
VAS (Visual analog scales) mingil ie3asfietnssiuanuiutin
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(Osteoarthritis, OA) ¥ilanlaiiwuldvesign wulsivisludueuasgudaiidengsaus 40 Vvl Taewuin lunduiid

Y o

) 2 | Y oa ' ' Vv a a '
p1gfosndi 45 fuedunnnindnds lunguerguinndt 45 U dudadumnniifne waslufliongfiuninzs ¥
fulu Fneuasndeesiifedennnnnirfosas 80 - 90 ustenafiennissaiuly Wy fdaidenuslifiernsing
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Tildeudetiug wn dodefidnnunisden Toun 4oty down deaglnn donszgnudsianssgndunasssauas uay

s [ o

NIEANAUNAIISAULDT
o 6 a ¥ o 11 < a_ a 124 1o PP
9133l ayyss1m uavaas (2551) WivhnsnuiFesussAvinauas double TENS Tulsadaididondil

mwguusatferfisurunans mansiinymud laesidrsmnsfinudiuam 60 au lasaglungu double TENS 19
518 Diclofenac 14 51 single TENS 15 518 ultrasound 12 918 LijEJL‘tJ?EJULﬁﬂuﬁayjaﬁ’uj’lu‘umﬁﬂwﬁgﬂ 4 ngu
wuihifiauuansnsetsiltfoddynieedaif p < 0.05 Double TENS ﬁ‘dizﬁvﬁwaﬁﬁqﬂlumsaﬂmmﬂ'amazL'ﬁu
anuansaluntsinfanssuinsusedniu Ingwuiidndn nssulseniuen Diclofenac N5l single TENS wag
ultrasound Lﬁaﬂiuﬁuéf’w Modified WOMAC scale, VAS, VAS of active ROM, VAS of passive ROM TENIN
FUanit 0-1 wagdUnniil 0-2 adafitiodrfymeadini p < 0.05 a3U Double TENS fiszavinalumisananuan
waziinauansolunisyiiianssy Teindinissulseniuen Diclofenac m3ld single TENS uagultrasound u
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. ) | ol v o a I o o o '
trapezius NaMsANY WU nauillasunssnwilagldinadia EMLA cream phonophoresis lyiss@ninativilendy

nquillddansems  ludunsaneimsuanwasazuuu Neck Pain Disability Scale
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Wanwadee Luksurapan sazany (2013) lavinnasdnunies navesnisldimatiia piroxicam
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) 1) a . . . 1 a = ' ] Vo
$Snwilaeldineiia piroxicam phonophoresis Wissavsnafivioninguillidansnumslunisanuan

. ¥ o A = =3 U l A 1
Ahmet Boyaci uazaniy (2013) laviin1sAnwidesdisuiisulssavsnalunissnuilsadidonssning
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6. Bn1duduniside uasanuiiinmasssiiudeya
HunisAnvndmeaaswuuludimii nqudedisie flasusnmandildiumsifadoanuwnd
nmansituyindulsadoduden 2 §1 ergsevine 40 - 65 ¥ uumssnnuugasuaniiusuntavean iy
Tsmenuimmrinendeusens ludhsnatdeus snses 2560 fa Suran 2560 (Msimunwaiiegs Aalas
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Tumsagudeya = 99 % Aunnauiedietannafny1ves Wanwadee Luksurapan uagans' Anwiluifiede
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s1 = ddsavunasguresaziuueuinlunguaIuay
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n/group = (Za+ ZpY (s® + ;)
(u1-p2)?
n = (256+2.56)*1.20%+1.23)
(2
n = 20 AU

annssalldnguiaegne 20 esongy medeldtheduaunduas 23 e s 46 1o 1ile
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yomssniauuiaiaug Lifinngaududisdu Wy nquainisrevauasdenisdniauiiagianie (systemic
inflammatory disease), nqulaafinite uaslsnuaiis e Tukovmdeddavulunislden lidocaine uay
prilocaine 1 viuldlugifiuse FRuk ervameilunduisluduiodinuusenoudu q vesen flhedlisunsinw
savesuiiladuiadameg class Il (W amiodarone) uldiSusiudnnRmisfiiiuuiviounaln Lifidamn

8 o YV 2/ = o/ 1= 8/ d A 2
dunssudanuidnvesionti uazliftlymdunisdeans Wesnniimafiufeyalaslduuuasun
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1) pB0sdans19Id Enraf-nonius U sonoplus 492

2) Wgans19In Ju Multifrequency treatment head, large, 1 & 3 MHz for 4-series
3) ULTRASOUND CONTACT-GEL

4) EMLA cream
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5) wuutufinug (Case record form)
6) YANINAEaU VAS, WOMAC score

7) Universal standard goniometer

7. dunsumssnfiunisine

nquiedsiithindnuiduduanlsaderindenfifinuautinsmuinuimsdnduaziimuusoud
3%y wiseaniu 2 ngu Ae ngu US Nondrug (US) uazngu EMLA phonophoresis (Ph) nguditegelasums
dulne% Block Randomization fia¥renlusunsumexiiowed nduaz 23 118 lag

nduil 1 dhfumsdnuilngliiaies ultrasound ju Enraf Sonoplus 492 Fafulaaumsgu (nondrug) il
Heapatne Tnevidneez 10 undl SruAulusunsunisideuiuazeendidenie S1uau 5 Tusedund ssegnan 2
Saidastori Wud ol 10 af

nauil 2 1Fun1ssnunlaensly EMLA cream phonophoresis futvisaasdisasiiae Tnvidheas 10
it SwfuTusunsumsiianuiuareendidinie $uau 5 Yusedun1v ssesiia 2 dun WHudusiedu 10
a Wwieatu

wagldtunsUsafiuteunissnuinasndanisinu A8UnWd 2 uazdUanifl 4 Tneusudiumnninves

o Y
QU'JEW]L‘U’]iUﬂWiVIﬂaBQ

;
[ v et

@ v o a ¢ ey a 19 8 [ N LY -3
msifiufeyadiiliunistaswnnddidendndgnunlalilinsuiUageglunguinela lauifiuteys

& o o 1% a 1 a a a 7 ¥
WUFIUNLNYITD wagUsziuaIN1sUIANe VAS score Buda 100 Uaaluns LLa%@'\ﬂ'ﬁU')ﬂLLa%ﬂ’liI‘lN'lu‘U@L“U”lﬁ')U

¥ o o |

4 1 L7 = L7 i Qe d
WOMAC score fifaun153nw lazazuseliugmdainissnnduain 2 uazdunsin 4
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Assessed for Eligibitity (N=60)

10998

Exclude (N=13)

- Declined to participate (n=3)

- Meet exclusion criteria (n=10)

Baseline assessment (N=46)

Block randomization

—

EMLA phonophoresis (N=23)

US Nondrug (N=23)

intervention 10 sessions (2wks)

Intervention 10 sessions (2wks)

Post intervention assessment

: immediate (dwks)

Post intervention assessment

: immediate {4wks)

Loss follow up 4 wks (n=2) ||

Loss follow up 4 wks (n=2)

Complete assessment (n=23)

Intention to treat analysis

a ¥
8. NINUIIVIINVDYA

uﬂuiu [y

W38
v

Comptlete assessment (n=23)

Intention to treat analysis

a X e v @ = A a
TwuvaoURNIAUIEIIUATIUINYBIRLRE u,asLLUUaaum'mmmsgmﬂmﬂumimuaﬂssLuum'm

a s v = oo 2/ A Y]
JuuseINITHaEAAn kAN s wluUeninnetaitiden lagld Modified total WOMAC Scale atuniwine

Usgnause 3 vuan 22 Uaday Laun mannainudan 5 1ot nunadeis 2 dotoy waznuinauauinliunisvin

a 8/ ) a2 a ! a o @ o o z: o o e LY ¢a
NANTIU 15 YoUDY AUTTULNITAANIL AD NBULIUNITUIUN LLﬂSWa\'iﬂ']'i'U'lUﬂﬂu%ﬂﬂﬁﬂﬂ?ﬂﬂ 2 wazdun1uin 4

auiiu Taeldmnaaiutin (Modified WOMAC pain subscale) TiiUaglvirvuuuonnisuinlunsusnziiutn

vuzFuastiula Uindeneunansiu indovnzeging uartindovazBuanimin densiassivanuiuiin

Visual Analog Scale (VAS) Wiaguuan 0 (ldffermsuan) Waudls 10 (mmsuraguusanniign)
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9. mslwseidayaneatia
feyaitugruuanaiie Annduardnidnuumsguviosuau uarfesns aummmnzauvesdeya
Wisuiisumuuaninstestoyaugiusswiangulngld independent t- test 3o Chi-square test i3suiilby
ANALILY VAS UazALiuy WOMAC finsuuazndanisine dUaifl 2 wae 4 lagld repeated measure anova

' 1 d & 4 '
wazIeuifaumuunnasAiaziulRfsNiuasulUaueeAn VAS score oy WOMAC score FBNINNHUNAGDI

[ =

L4 - =3 aa . . o A L7
Tneld independent t-test ¥1n1531A51¥iM9a0A intention to treat analysis lnsfmuaszRuniiaud A

aad a ¢ v o .
adAf p- value < 0.05 Tiasrevideyamelusunsu SPSS version 22.0

10. WANN5IVY

W4 46 T8 Nanuagnuuady 2 ndu nguvaRaIALNAUAILAN NduAY 23 18 FUeniEenguilie

o1y llaane svauveseInIstin llunndafuedsiity

o % &
M99 1 ‘Uaﬂ;’awuiﬁlu

o

GGLIIREGN)

o

= e/ H’
f IR 1

=t

| R A v ! 5 a v ' A v
FUrefdrsamnis@nyiianun 46 910 Wumeandga Wulsadewnden 2 19 szdudestsiunans

&
Wugu

US nondrug (n=23) AN
Measures ot (n=23) P
M+SD

Age (y) 47.478+5.4428 50.000+6.9413 0.320
Gender, female (%) 23(100) 23(100) -
BMI (kg/mz) 27.2813+3.56539 24.9887+3.07375 0.192
Kellgren-Lawrence score
Grade Il 10 (43.48) 9 (34.78) 0.756
Grade li 13 (56.52) 15 (65.22)
Oxford knee score 30.00+4.890 28.91+4.870 0.454
VAS pain Left 46.522+13.0065 52.174+19.7614 0.258
VAS pain Right 53,913+18.5225 60.435+19.6511 0.253
WOMAC pain Left 21.0435+5,23518 21.0000+8.72301 0.984
WOMAC pain Right 24.2174+9.83018 25.6957+8.64678 0.591
Total WOMAC pain score (0 — 240) Left 83.8696+28.46258 86.4565+40.05931 0.802
Total WOMAC pain score (0 - 240) Right 97.4783+39.36296 104.2826+40.09274 0.564

T-test for between group analysis; * P value is significant.

SD= standard deviation, BMi= Body Mass Index
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AUleviangy US wagngy EMLA Ph flazuuu VAS wag WOMAC anauilailSauiisunsuuasndsnissnw
aaq o < 9 el i 1% v o
MeafAludUa1vin 2 uaedua1vin 4 Tagngu US anazuuuyan VAS gastnede laade 26.74
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ABUY Az 26.96 Azuwuu Aaludesar 57 uway Sauay 58) uazand1aald 26.96 AXUUY UAY 26.96 AZUU
(Bedudoray 50 wazdorar 50) Axuuuiiduawid 2 uas 4 amdrdy Welisufuesuuuliadeunisinw nqu
EMLA Ph anasuuulin VAS $redne I8 34.78 azuuu uas 35 azuuu @mduievas 67 uaziouns 67) wavan
fr9vald 31.3 Azuuy waz 38.7 azuu Aauludosas 52 wasfouas 64) AdUaif 2 uas 4 mudwuilefiouiu
azuuuthadeumsiny daiSeufivunsiuu VAS elsftanasseminnguueasidisuasiiiva wui ngu EMLA
Ph firiade VAS flanasnnniingu US uibifirnuunnsraiuddgmeedi

Wangw PH uazngu US aunsnanaziuy WOMAC pain léaeandaatuaziuu VAS lewfoudiuriou
wagvamssnulagng US anazuuitan WOMAC pain vaatrinedne Idiade 10.89 asuuu uae 11.59 Az
@ndufesas 52 uag¥ouas 55) uazandnewaild 11.26 Azuuu uaz 12.65 Azuuu Aaduievas 46 uarfoss 52)
Ui 2 waz 4 auddu Weisufuazuuuinfsuns¥nuingu EMLA Ph anAzuuuUan WOMAC pain it
redne 16 12.48 azuuu waz 12,61 azuuu Eadudesnas 59 wavdesar 60) uaranindnswald 11.52 Azuuy
way 1457 azuuu @afufesay 45 wagdonay 57) AdUAT 2 uas 4 sudduilefouiuasuuutindeunis
$hw WlawFeudieuaziuy WOMAC pain wisfianasszwinnguueatdidiouasiinnan wudi ngu EMLA Ph §l

1 A . A ! 1 1 1 @/ o LY aa w d
ARay WOMAC pain NAAAUINNINGU us LLC‘]WLMﬁﬂ’J'IlILmﬂWNNEJﬂﬂﬂfgWNﬁﬂﬂ T 2
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19198 2 WisuifisuAnasAzLuYg VAS wag WOMAC pain 38RINNGY US wagnau PH vINBuULasnainizsnn

(per intentional treatment analysis)

Mean of between

US nondrug EMLA Ph
Measures Mean + SD Mean & SD group difference
P-value
VAS of pain (0-100) Left
Pre treatment (/) 46.522 + 13.007 52174 + 19.761
Post treatment (Il) 19.783 = 15.702 17.391 = 15.730
At 4 wk (Ifl) 19.565 + 15.515 17.174 £ 19.819
11 (dliff.) 26.739 + 3.634° 34.783 + 4.164° 0.153
-1l (diff.) 26.957 + 4.047°F 35.000 + 4.479% 0.190
P-value | & I <0.0001%* <0.0001**
P-value | & Ill <0.0001** <0.0001**
VAS of pain (0-100) Right
Pre treatment () 53.913 + 18523 60.435 + 19.651
Post treatment (1) 26.957 + 23.245 29.130 + 22,746
At 4 wk (Il 26.956 + 18.934 21.739 + 23.866
HI (diff.) 26.956 + 3.742° 31.304 + 4.882% 0.483
-HIF (cliff.) 26.956 + 3.847°F 38.696 + 5.080% 0.072
P-value | & Il <0.0001%** <0.0001%*
P-value | & Iil <0.0001** <0.0001**

T-test for between group analysis; *P value is significant.

Repeated measure ANOVA for within group analysis; ** P value is significant.

diff. =difference, SD= standard deviation, SE=standard error
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M99 2 WisuWBuARAsAzLIL VAS Wag WOMAC pain 58winenga US uagngu PH ANBuLaznainissny

(per intentional treatment analysis) (#®)

Mean of between

US nondrug EMLA Ph
Measures Mean + SD Mean + SD group difference
P-value

WOMAC pain (0-50) Left

Pre treatment () 21.043 + 5235 21.000 + 8.723

Post treatment (II) 10.152 + 7.369 8.522 + 6.835

At 4 wk (I} 9.456 + 6.699 8.391 + 8.430

-1 (dliff.) 10.891 + 1.624% 12.478 + 1.614° 0.492

I-IIf (diiff.) 11.587 + 1.652°F 12.609 + 2.132% 0.707

P-value | & i <0.0001%* <0.0001**

P-value | & Ii <0.0001** <0.0001**
WOMAC pain (0-50) Right

Pre treatment () 24,217 + 9.830 25.696 + 8.647

Post treatment (1) 12,957 + 9.693 14.174 + 10.500

At 4 wk (Il 11.565 + 8.543 11.130 + 11,275

HI (diff.) 11,261 + 2.082%* 11.522 + 2,052° 0.929

Il (dliff.) 12,652 + 2.145% 14.565 + 2.082% 0.526

P-vatue 1 & II <0.0001** <0.0001**

P-value | & Il <0.0001%* <0.0001**
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T-test for between group analysis; *P value is significant.
Repeated measure ANOVA for within group analysis; ** P value is significant.

diff. =difference, SD= standard deviation, SE=standard error
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asnedl 3 WisuiBuAnaiEnzILIL WOMAC stiffness WOMAC physical function wag Total womac score

seindnengs US uasngs PH Ainaulaendenissne (per intentional treatment analysis)

Mean of between

US nondrug EMLA Ph
Measures Mean + SD Mean 4 SD group difference
P-value
WOMAC stiffness (0-50) Left
Pre treatment (I) 8.478 + 3.918 8.783 + 3,931
Post treatment (I) 4.848 + 3.043 4,543 + 3,985
At 4 wk (I1f) 3.913 + 2.891 4.043 + 3.808
-1 (dliff.) 3.630 + 1.000° 4.239 + 0.865 0.648
11t (diff.) 4.565 + 0.947°F 4,739 + 0.988° 0.899
P-value | &I 0.0015** 0.0001**
P-value | & Ili 0.0001** 0.0001**
WOMAC stiffness (0-50) Right
Pre treatment (1) 9.522 + 4.399 10.478 + 3,342
Post treatment () 6.804 + 4.549 6.065 + 5,032
At 4 wk (It 5.739 + 4.081 5.174 + 4.706
I (diff.) 2.717 + 1.061°* 4.413 + 1,028% 0.2571
It (dliff.) 3.783 + 0.943°F 5.304 + 0905 0.251
P-value 1 & I 0.0178** 0.0003**
P-value | & I 0.0006** <0.0001**
WOMAC physical (0-140) Left
Pre treatment (1) 54.348 + 21.584 56.674 + 29.263
Post treatment (1) 31.804 £ 23.691 28.848 + 28.015
At 4 wk (It 28.196 + 21.470 24,043 + 22.351
-l (diff.) 22543 + 5.418% 27.826 + 6.034° 0.5182
I-I1Y (dliff.) 26.152 + 5.294°* 32.630 + 6.166 0.430
P-value | & Il 0.0004** 0.0001%*
P-value | & Ii 0.0001%* <0.0001**
WOMAC physical (0-140) Right
Pre treatment () 63.739 + 27.074 68.109 =+ 29.753
Post treatment (II) 39.978 + 30.320 40.196 + 34.839
At 4 wk (Il 38.109 + 29.357 34.217 + 32.031
-1 (diff.) 23.761 + 5.582% 27.913 + 6,498 0.630
I-lIl (dliff.) 1.869 + 2.839%* 5.978 + 4.542% 0.447
P-value | & Ii 0.0003** 0.0003**
P-value | & Il 0.0001** <0.0001**
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unnsnafuedraiiifod dryroniiands (Uaeiinseeniulunisinuléa Liwurathaisminmssnilunisdnwi

wazilonisuInanaalINnINiaeay 50 aINITIN

AnAnssuUszne
YOUDUAMNBIWUNMIINEIFEULSANT AAIVITAERTHUY ANEUANEANENIIMIINE TSP



15
USIUIYNTUUALLONEATD9B S

1@Na1591989 (References)

1. nsewseans1seigy. (2550) gilenaguanuiedlsadelduden atfumsnunusmeiiegeenglsadeiiudon
Tnavinndn. quiasfionssdeesvgnadansitedgeny, vays, wih 1.

2. 913¥mi qundsian wan Snwstasied afiua Snwitls wazeBnis mwyms.(2551).UssdnEnaves double
TENS lulsadaindeniifinnuguussiosfindunas.

3. Philip G. & Sharma L. (2009). Fast Facts: Osteoarthritis. edition Latimer Trend & Company Limited,
Plymouth, UK, 17-23.

4. Lane N.E. Brandt K. & Hawker G. et al. (2011). OARSI-FDA initiative: defining the disease state of
osteoarthritis, Osteoarthritis Cartilage, 19: 478-482.

5. Conn V.S. Hafdah! A.R. Minor M.A. & Nielsen P.J. (2008). Physical activity interventions amongadults with
arthriti s: meta-analysis of outcomes.Semin Arthritis Rheum, 37,307-316.

6. Bennell KL. Hunter D.J. & Hinman R.S.(2012). Management of osteoarthritis of the knee. BMJ, 345,4934.
7. Sharma.L.{2002).Nonpharmacologic management of osteoarthritis. Curr Opin Rheumatol, 14(5), 603-607.
8.Altman R. Hochberg M., & Moskowitz R. et al. (2000). Recommendations for the medical management of
osteoarthritis of the hip and knee: 2000 update. Arthritis Rheumn, 43(9), 1905-1915.

9. Windt D. Heijden G. Berg S. Riet G. Winter A. & Bouter, L. (1999). Ultrasound therapy for musculoskeletal
disorders: a systematic review. Pain 81, 257-271.

10.Cameron M.H. (2013). Physical Agents in Rehabilitation: From Research to Practice. 4th ed.China:
Elsevier, 173-192.

11. Robertson V.J. & Baker K.G. (2001). A review of therapeutic ultrasound: effectiveness studies. Phys Ther.
81, 1339-1350.

12. Machet L. & Boucaud A. (2002). Phonophoresis: efficiency, mechanisms and skin tolerance. Int J Pharm.
243, 1-15.

13. Ay s. Dogan SK. Evcik. D. & Baser O.C. (2011). Comparison the efficacy of phonophoresis and
ultrasound therapy in myofascial pain syndrome. Rheumatol Int, 31, 1203-8.

14. Ustun N. Arslan F. & Mansuroglu A. et al. (2014). Efficacy of EMLA cream phonophoresis comparison
with ultrasound therapy on myofascial pain syndrome of the trapezius: a single-blind, randomized clinical
study. Rheumatol Int, 34(4), 453-7.

15. Luksurapan W. & Boonhong. J. (2013). Effects of phonophoresis of piroxicam and ultrasound on
symptomatic knee osteoarthritis. Arch Phys Rehabil, 94(2), 250-5.

16. Akinbo S.R. Aiyejusunle C.B. & Akinyemi O.A. et al. (2007). Comparison of the therapeutic efficacy of
phonophoresis and iontophoresis using dexamethasone sodium phosphate in the management of patients
with knee osteoarthritis. Niger Postgrad Med J, 14(3),190-4.

17.Kozanoglu E. Basaran S. Guzel R. & Guler-Uysal, F. (2003). Short term efficacy of ibuprofen

phonophoresis versus continuous ultrasound therapy in knee osteoarthritis. Swiss Med Wkly, 14, 333-8.



16

18. Boyaci A. Totuglo A. et al. (2013). Comparison of the efficacy of ketoprofen phonophoresis, ultrasound,
and short-wave diathermy in knee osteoarthritis. Rheumatol Int, 33, 2811-2818.

19.Soyupek F. Kuttuhan S. & Uslusoy G. et al. (2012). The efficacy of phonophoresis on
electrophysiological studies of the patients with carpal tunnel syndrome. Rheumatol Int, 32, 3235-3242.
20. Hoppenrath T. & Ciccone C.D. (2006). Is there evidence that phonophoresis is more effective than
ultrasound in treating pain associated with lateral epicondylitis. Phys Ther 86, 136-140.

21. Lee J.J. Rubin A.P. (1993) Emla cream and its current uses. Br J Hosp Med 50: 463-466.

22. Argoff C. (2000). New analgesics for neuropathic pain: the lidocaine patch. Clin J Pain 16:62-66.

23. Taddio A. Stevens B. Craig K. Rastogi P. Ben-David S. & Shennan A. et al.(1997). Efficacy and safety of
lidocaine-prilocaine cream for pain during circumcision. N Engl J Med 336:1197-1201.

24.Conaghan P. G. Emerton M. & Tennant A. (2007). Internal construct validity of the Oxford knee scale:
Evidence from Rasch measurement. Arthritis Care and Research, 57(8), 1363-1367.

25. Kellgren JH Lawrence JS. Radiological assessment of osteo-arthrosis. Ann Rheum Dis 1957; 16:494-502.
26. Altman R Asch E Bloch D Bole G Borenstein D Brandt K, et al. Development of criteria for the
classification and reporting of osteoarthritis. Classification of osteoarthritis of the knee. Diagnostic and
Therapeutic Criteria Committee of the American Rheumatism Association. Arthritis Rheum 1986; 29:1039 -
a9,

27.Lingard E. A. Katz J. N. Wright R. J. Wright E. A. & Sledge C. B. (2001). Kinemax outcomes group. Validity
and responsiveness of the Knee Society Clinical Rating System in comparison with the SF-36 and WOMAC.

The Journal of Bone and Joint Surgery American, 83-A, 1856-1864.



L T S e N e S e N e i T e N e e N i T T U W N N}
. . _— — - e —

L

o~

7

7/

N

O~ s g s

Py

/

o~~~

17

AMANUIN

msfnwilliinmsssduuensefuaupuuswasnmzdauden Tagldinsiuszdlu Oxford knee score
a o v o § v ° 1w A 1 a 'Y
wazUsziliuarnnnisdlagld Kellgren-Lawrence score vilsianunsadiuunnguideinisanufediienssau
20 1 o 5 a U A 17
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