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Comparison of the Effectiveness of Radial Shock Wave Therapy versus

Ultrasound Therapy on Pain Reduction in Patients with Knee Osteoarthritis

Kulthai W, Pongurgsorn C

Department of Rehabilitation Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University

ABSTRACT

Objectives: To compare the effectiveness of radial shock wave
therapy (RSWT) versus ultrasound therapy (US) on pain reduc-
tion in patients with knee osteoarthritis (OA)

Study design: Randomized controlled trial

Setting: Department of Rehabilitation Medicine, Faculty of Medi-
cine Siriraj Hospital

Subjects: Thirty-two OA knee patients with knee pain (visual
analogue scale =5 c¢cm.), during January — August 2015.
Methods: The recruited patients were randomized equally into
2 groups. Radial shock wave therapy group received RSWT
once a week and US group received US therapy 3 times a week
for 4 weeks. Both groups performed quadriceps exercise twice
a day. Pain score (VAS) on walking and WOMAC score were
assessed at baseline and 4 weeks.

Results: Subjects were 29 females and 3 males. The demo-
graphic data including sex, age, body mass index, prior treat-
ment, baseline VAS pain and WOMAC scores were not different
between groups. However, the mean symptom duration of the
RSWT group was longer than ultrasound group (5.12+3.65 and
2.66+2.33 years, p=0.01). At 4 weeks, both groups showed a
significant reduction in VAS pain and WOMAC scores (p< 0.001).
Although the VAS pain score after treatment of the RSWT group
was lower than the US group 0.25 (95% confidence interval =
-0.89 to 1.39, p=0.65) and the WOMAC score after treatment
of the RSWT group was lower than the US group 5.40 (-1.76
t012.56, p=0.13), there was no significant difference between
groups. Moreover, compliance of quadriceps exercise, and num-
ber of paracetamol and ibuprofen taken showed no significance
difference between groups (p>0.05).

Conclusion: Both RSWT and US therapy combined with
quadriceps exercises were effective on pain reduction and func-

tional improvement in patients with knee osteoarthritis with no
significant difference between groups.

Keywords: radial shock wave therapy, ultrasound, knee osteo-
arthritis
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Figure 1. Flow diagram of the study
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Table 1. Demographic data of the RSWT and the US groups

RSWT (n=16)  US (n=16)  p-value

Age, years® 63.63(8.18)  65.38(8.12) >0.05
Sex, n (%)

- Female 14 (87.5) 15(93.8)  >0.05

- Male 2(12.5) 1(6.2) >0.05
Body mass index, kg/m* 2510 (3.70)  23.99 (4.12) >0.05
Duration of pain, years* 5.13 (3.65) 2.68(2.33)  0.01
Side of knee pain, n (%)

- Bilateral 13 (81.3) 13(81.3)  >0.05

- Ipsilateral 3(18.8) 3(18.8) >0.05

*Mean (SD)

Table 2. Previous treatments of 32 participants of the RSWT and the
US groups

RSWT us

(n=16) (n=16)
Massage 6 (37.5) 5(31.3)
Exercise 5(31.3) 8 (50)
Hot packs 5(31.3) 4 (25)
NSAIDs 2(12.5) 6 (37.5)
Hydrotherapy 1(6.3) 3(18.8)
Intra-articular hyaluronic acid injection 0(0) 0(0)
Herbs 0(0) 1(6.3)
Short Wave Diathermy (SWD) 0(0) 1(6.3)
Laser 0(0) 0(0)
Acupuncture 0(0) 3(18.8)
Other 2(12.5) 2(12.5)

N (%)

Table 3. Comparison of 10-cm VAS pain score on walking between the
RSWT and the US groups

VAS RSWT (n=16) US (n=16) p-value
Pre-treatment 6.41(1.28) 5.87(0.84) 0.17
Post-treatment 361(1.89) 359(1.22) 0.8
Pre-post difference 281(1.82) 228(1.34) 0.36
p-value <0.001 <0.001
Mean (SD)
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Table 4. Comparison of pre- and post-treatment means WOMAC
scores between the RSWT and the US groups

Means RSWT US (n=16) p-
WOMAC (n=16) value
Pain Pre- 13.38(4.94) 15.31(8.80) 045
Post- 7.93(5.27)  10.75(9.02)  0.30
p-value <0.001 <0.001
Stiffness Pre- 2.00 (2.22) 2.38 (1.96) 1.00
Post- 1.00 (1.07) 1.69 (1.89) 0.13
p-value 0.021 0.007
Physical Pre- 38.50(16.27) 39.63 (20.69)  0.31
Function
Post- 26.00 (13.89) 30.31(20.02) 0.19
P-value <0.001 <0.001
All variables  Pre- 53.88 (20.13) 57.31(29.65) 0.70
Post- 34.93(18.68) 42.75(28.56) 0.38
Pre-post diff 19.60 (12.16) 14.56 (7.73)  0.18
p-value <0.001 <0.001

Mean (SD)

1

uandlupsan 3 luns@nwil

1Y)

ldindoyaiugusiu
U3uuazdunnlagld ANCOVA Tasileusudndneaziuu VAS
fiouns¥nw wudngu RSWT fazuuu VAS Tuddawidl 4 fey
ningu US winfu 0.25 (dsanuiesiu 95% = -0.89 fs 1.39)
Faliifanuuansnstuegnadidedfneada (p=0.65)

Taofl 4 Unsinzuuy WOMAC voenga RSWT uaz US an
a9 19.60+12.16 Upy 14.56:7.73 suduiileneuiiisuii
reusnw samaseehailifodfymaaini 2 N udidleuuen
MmpAzUL WOMAC faumssne wuiingu RSWT fiamgiuy
WOMAC TudUn9iii 4 sfeeninngu US winiu 5.40 (¥amnuide
31 95% = -1.76 1 12.56) Fslaifinruunndnafuesadifodfy
N19EAR (p=0.13) fauanslunstedl 4

g RSWT iitnsaadde 1 518 (Sewar 6.3) Aatdalunisun
Wi sSovay 75 vesuundiidniumsinuddid
AMUBANANAUeY 1Nl A Nsana (p=1.0)

WUELI1391338ngU RSWT 6 5183uUsenugimsigniuen
2-9 \dlp/a dUami uar 1 919 Fulssmueiloylnsu 2 e/
4 dUansik ngu US 5 518 Sulsemuegimnsigmuea? de/a
Fami uag 1 319 Fuusemuenleyinaiy 7 Wie/a dansi 3
Tinuanuuansdensldemnsienueauazloylnanusening
2 nauegelitedAyn1eEdin (p=0.61, 0.37 MUAIAU)

Tungu RSWT fmsudmanédunilomBendain 24-56 ads
Wi 49.63:10.79 A Taefl 11 318 (Govay 68.8) eenrnds
neasURLTuASsidrue Tuvauzdingu US finseends
18-56 A3 Lady 48.31x28.24 A%y lanfl 10 918 (Sowaz 62.5)
sonthidineasunusauadeiitvun Tadlifanuuandratu

a1l Anyn19adifsendnems 2 ngu (p=4.10)



NNsfnwassl Linugidrsaideiinnzunndeuguuss
Mludunsenin RSWT uaz US wu adenssn 91 50891
A NS A = Y A Ao v
\Wenvivenewden wullenstnafsailisunsuazmeldies Tu
n& RSWT dflmnuidniinuazsesuas 1 519 (Sewaz 6.3) lag
meaelung 2 u ngu US 1 51 (Fewar 6.3) Inemeniely
v 1 3 ihiundeiuduanusesnisizdhiiunyiidese)

o w a

Feldnuanuwanasegalitudfynsadifsening 2 nqu (p

=1.0)

unIasal

HAMSANEINUINT RSWT uae US saufunisusmsndn
omBusdaunannsaaneinsiinuazifiuauausalunis
v‘hmuﬁuaa%’alﬂjﬂuﬁﬂw‘ﬁaLﬁzhl,?ilamlﬁluﬁﬂmﬁﬁ 4 Taglifimnu
uansnsfuogaiifoddymeadiisswinets 2 naudsaenndes

® Lay

FufueAeiiiuaes Zhe®, Magdolin®, Tascioglu
Loyola-Sanchez wazaniz® finuin RIWT®way US®® Tiualu
N15anUn 0 NN HEIAYNNADATZII1INDULAT NEAINITINY
Taeita RSWT uay US Wwdnmsiindefulunisasiiniean
ﬂizmumia‘”ﬂLauga%’al,l,azﬂsz&:umisziaummLﬁal,?ia
oehilsfinu lunsineniesuunnulnasiusay WOMAC
naaNsSnwliuenanaiusening 2 ngu orufusananiia 2 nau
195 RSWT %30 US saufiumssneuuvensng Aen1susms
néutoweadauarnmsuiungRnssumusuusthivioutu
AeiUssRuUsEaSRaTes US 3 adweduni wWisu
ieuiu RSWT 1 adstedUanst iunan 4 Ui ddlumaufos
ué lEsu Us damildlianmnsaanls 3 adsoduami vili

19

Lils3umssnunilifissne  uazenaldnansinwlsifiouwindug
#F50 RSWT Asumasiuaundy

91N9113T8V94 Jin-Hong Kim (A.A.2015)"” wuinuseavsnm
Tunisaauanannisld RsWT Tugfthelsedornidestuiuam
RUUUERTINTIRaVRINGI9U (energy flux density)™ ot
TunmAdeilldmunliuiazauldsy intensity fwifudioTaua
vasmslden parameter & 3eldiAn parameter wenfulunnsie
urlunaUFR intensity fvanzaudmiuusteautuonliivhi
Tunssnwadada q u1o1anusie intensity figeduld uinuise
ifld intensity wiilunnads ndu RSWT 91984lallyl adequate
dose #38 optimum treatment TusunanAsiinIsANBILUTEU
Foudiomseduanuss el Suuediszesnaiilding
LLaxisazﬁwuaami%’ﬂmLwiasﬂ%”’ﬁimmzauLLazﬁﬂizﬁw%maqaqm
TunsanUanuazliinnnizunsndouninmssne  iwsiefoul
mnmsinadsilinuamemandousuusidudunseduging
pglsfnu ensfimsAnvuiaAnfenuuasnsoves RSWT
iieBudunazBudsslovigamderdiaesely

dudednfavesnsfinufenmAdoivssdiveinistinans

YULHU warsrezalunsinnuranaulFuRaUsTun 4

-23-

dUani delaifinsusziliunaluszezenvhliliausavenlaiwa
yowis 2 Fareglduuwils fdu TsmsfimsAnwiiudaly
aunaslagldsveznmnmunaunduiieyssidiunalusvezen
sudadFouiiounadu o AlETU Wy e1nsuInvazin fdunis
indeulmvesdeidndunile mediunisdeuaznisadoulm
AnusalumMsiusazAuEunsaluntamsei Wudu wenan
‘ﬁmav‘hmaﬁﬂmLﬁmLaﬂuﬁjﬂwﬁimmimmLﬁdﬁxﬁ’uﬁaa (VAS <5)

Yaduusznoulunsidenty RSWT 138 US winfiansanaiu
AUAIINNITIATIERUYU-UseENSHa  (cost-effectiveness)
dounumusnsainntagiu w Tameniadisny RSWT
(1 ady) fielddnegand Us (3 afe) Uszana 720 vinseduani
wieghslsfmudafosrilsdedadevnadnuby o 8n wu compli-
ance AlEIY nawm@ﬂwLLazr;:ig]Ltaﬁﬁaﬂ%‘mmﬁ@umﬁq
Dutadeddasnsunildunsiosandeguiy duu wn
mirwnsalsafiasuennvemansiuyldlviuinnsndunssunn
slnsiiea 1 adwioduani WLLﬁ;:iﬂwkﬂﬁiTaLﬁdﬂLﬁau aziiliian
sundmesmaiumaaratlddiemedon lud Awdiuma
AT hazUsendanaivesthouasyauasniig RSWT 3
L“fJu?J'ﬂwﬁamﬂLfﬁaﬂTuﬂWi%“ﬂm;:Iﬂa&Jfluizaﬂiﬂ"ﬁalfd%?{amm
iSUU‘iJsu Kellgren-Lawrence grading system ﬁ’;ﬂ‘f?u 2088 3 ilai
avmnifumalsmeiuia 3 astedun uimngieazenn
Tumsiumalsmeuna 3 aswiedunivieiderulunis
$nwiene RSWT Aanunsasnwnsig US

ayU  dlenfSsuiivuUssavinaveseaunssunnviaisiiea
(RSWT) $1uu 1 asasiadnns fuaduidsaninufigs (US) $1uy
3 pdteduni saufunsuimsnéuiomdeadewniuszey
na1 4 dUA NUTEInaneINSUIRLARRNAMNETIN TS
1umiﬁwm'ﬂm%’aLﬂﬂiuﬁﬂwkﬂ"ﬁamﬁ%ﬁaﬂﬁ Taglaifiaauen

o o a

singfueglitydAgsana

AnAnssuUsEna

AIdeveveuANURALINITITY  AmzuEAARSATIY

NYIUIR UNTIMEIRELAna iAo AT IERaTuAYLYUNTITY

LONEITD19D9

1. The Royal College of Orthopedists of Thailand. Public health ser-

vice guideline for osteroartritis, 2011.

. Kon E, Filardo G, Drobnic M, Madry H, Jelic M, van Dijk N, et al.
Non-surgical management of early knee osteoarthritis. Knee Surg
SportsTraumato Arthrosc. 2012;20:436-49

. Tascioglu F, Kuzgun S, Armagan O, Ogutler G. Short-term effec-
tiveness of ultrasound therapy in knee osteoarthritis. J Int Med
Res. 2010;38:1233-42.

. Loyola-Sanchez A, Richardson J, Macintyre NJ. Efficacy of ultra-
sound therapy for the management of knee osteoarthritis: a sys-
tematic review with meta-analysis. Osteo Carti. 2010;18:1117-26.

. Maier M, Milz S, Wirtz DC, Rompe JD, Schmitz C. Basic re-
search of applying extracorporeal shockwaves on the musculo-
skeletal system. An assessment of current status. Orthopedic.

LmanTuYaIs 2560; 27(1)



2002;31:667-77.

Speed C. A systematic review of shockwave therapies in soft tis-
sue conditions: focusing on the evidence. Br J Sports Med. 2014;
48:1538-42.

Schmitz C. Efficacy and safety of extracorporeal shock wave
therapy for orthopedic conditions: a systematic review on studies
listed in the PEDro database. Br Med Bull. 2015;116:115-38.
Zhao Z, Jing R, Shi Z, Zhao B, Ai Q, Xing G. Efficacy of extracor-
poreal shockwave therapy for knee osteoarthritis: a randomized
controlled trial. J Sur Res. 2013;185:661-6.

Magdolin M, Shenouda SS. Efficacy of extracorporeal shockwave
therapy versus mobilization with movement on pain, disability and
range of motion in patients with knee osteoarthritis. Bull Fac Ph Th
Cairo Univ. 2013;18:65-74.

Carlsson AM. Assessment of chronic pain. Aspects of the reliabil-
ity and validity of the visual analogue scale. Pain. 1983;16:87-101.

. Altman R, Asch E, Bloch D, Bole G, Borenstein D, Brandt K. et al.

The American College of Rheumatology criteria for the classifica-
tion and reporting of osteoarthritis of the knee. Arthritis Rheum.

J Thai Rehabil Med 2017; 27(1)

-24-

12.

13.

14.

15.

16.

17.

1986;29:1039-49.

Kellgren JH, Lawrence JS. Radiological assessment of osteoar-
thritis. Ann Rheum Dis. 1957;16:494-501.

Bellamy N. Osteoarthritis — an evaluative index for clinical trials.
MSC Thesis, McMaster University, Hamilton, Ontario, 1982.
Bellamy N, Buchanan WW, Goldsmith CH, Campbell J, Stitt LW.
Validation study of WOMAC: a health status instrument for meas-
uring clinically important patient relevant outcomes to antirheu-
matic drug therapy in patients with osteoarthritis of the hip or knee.
J Rheumatol. 1988;15:1833-40.

Augsaranuclau S. Modified WOMAC scale for knee pain. J Thai
Rehabil Med. 2000:9:82-5.

Kuptniratsaikul V, Rattanachaiyanont M. Validation of a modified
Thai version of the Western Ontario and McMaster (WOMAC) os-
teoarthritis index for knee osteoarthritis. Clin Rheumatol. 2007;26:
1641-45.

Kim JH, Kim JY, Choi CM, Lee JK, Kee HS, Jung KI, et al. The
dose-related effects of extracorporeal shock wave therapy for
knee osteoarthritis. Ann Rehabil Med. 2015;39:616-23.



