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| Abstract |

Purpose: The purpose of this study was to investigate the effects of extracorporeal shock-wave therapy (ESWT) on pain, grip
strength, and upper-extremity function in patients diagnosed with lateral epicondylitis and to provide an effective intervention
method for lateral epicondylitis.

Methods: Twenty patients with lateral epicondylitis were randomly assigned to the ESWT group (n = 10) and the stretching
exercise group (n= 10). Interventions in both groups were performed six times twice a week for three weeks. The visible analog
scale (VAS) was used to measure pain change. A dynamometer was used to measure grip strength (GS). Patient-rated tennis elbow
evaluation (PRTEE) was used to measure the upper-extremity function.

Results: There were significant differences in pain, grip strength, and upper-extremity function in both groups before and after
intervention (p < 0.05). There were also significant differences in pain, grip strength, and upper-extremity function between the
groups after intervention (p < 0.05).

Conclusion: This study showed very positive improvement in pain, grip strength, and upper-extremity function after ESWT

in patients with lateral epicondylitis. Therefore, ESWT can be recommended for patients with lateral epicondylitis.
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Table 1. General characteristics of the participants (n = 20)
ESWT group Stretching group
(n = 10) (n = 10) p
Sex (male/female) 4/6 1.00
Age (years) 4720 + 5.69 45.10 = 5.30 0.88
Height (cm) 164.80 + 7.13 163.40 = 7.83 0.20
Body weight (kg) 63.80 + 9.47 65.40 = 11.44 0.14
Body mass index (kg/m’) 23.40 + 2.28 24.40 + 3.18 0.33
Affected side (dominant/non-dominant) 10/0 10/0 1.00

Data are mean + standard deviation
ESWT: extracorporeal shock-wave therapy
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Fig. 1. Extracorporeal shock-wave therapy.
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Table 2. The comparison of changes in visual analogue scale within and between group

grou;];: S(;VZ 10) groigezflhilgm) ! p 95% Cl
Pre 475 £ 0.68 4.60 + 0.66 0.50 0.62
Visual analogue scale Post 2.55 + 0.44 3.95 + 0.64 569 0.007 -1.92~-0.88
(scores) t (p) 11.85 (0.00") 3.54 (0.017)
Difference 220 + 0.59 0.65 + 0.58 594  0.00" 1.00~2.10

Data are mean + standard deviation
ESWT: extracorporeal shock-wave therapy
"p<0.05
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Table 3. The comparison of changes in grip strength within and between group

Stretching

0,
group (n = 10) ! p 93% €l

ESWT
group (n = 10)
Pre 29.90 + 10.13
) Post 3430 + 9.23
grip strength (kg) R
t (p) -7.83 (0.00)
Difference -4.40 + 1.78

30.60 + 7.47 -0.18 0.86

3130 + 7.21 0.81 0.43

-3.28 (0.019)

-0.70 + 0.67 6.16  0.00" -4.96~-2.44

Data are mean + standard deviation
ESWT: extracorporeal shock-wave therapy
"p<0.05

Table 4. The comparison of changes in patient-rated tennis elbow evaluation within and between group

grou}})3 S(;Vi 10) grmslgezihilgm) t 4 95% CI
Pre 62.30 + 4.85 61.70 + 3.97 0.30 0.77
Patient-rated tennis Post 46.70 + 3.68 58.60 + 4.55 643 0.00" -15.79~-8.01
elbow evaluation . .
(scores) t (p) 16.11 (0.00") 6.15 (0.00')
Difference 15.60 + 3.06 3.10 £ 1.59 11.45 0.00" 10.21~14.79
Data are mean + standard deviation
*ESWT: extracorporeal shock-wave therapy
p<0.05
715(PRIEE)S] WSl A= A FATARAT  Zol $oJok S Wela, ek 2F ulamolAs 414
S AFEBUT AolA FOAT Aol ATt £l vl ALFATARN FOI G el
(1145, 95% CI, 10.21~14.79, p<0.05)(Table 4). ol ZETd 712 IAd oA 5L E35)
Uehths $4 5 stuols $a35H aesjofd &
Q1 & 3}i}o]t}. Pettrone™} McCall (2005) 3—’?7‘_}4
V.o AolF ATk 27k BERE Eslaad Bl
B2 7hao) 9 7)1 ghatol| ZAA Q] BISE B us)
2 AT BHWE AERABAG elA A 9L Wong S(017)E 17'89] #EWA 7159
QF AU 2ot YoM HHA oz 2oa Q= Al & A=A 37 A S AuA 25 A87F A
4 e5g aslae v B2t ol W B %o olH AR AT, AR FR 257 F AY BE AR
WShE Qobri, HabA) ARYS AN o] A vmAYS ) BFe fol gag wuay
ok & A A A|ejsAuiR| et A 25 B ok A ASATAZE Q) — ) F-9jof 2§ A D

g8 mrbael Ao epick
49 A4S BT AT
Ao AT 2o} A4 L5 FA) ARt Fof B

Aol gl A 22 Aol =go] i, B
Z]Z(hyper stimulation analgesia)©. 2 213} 22| 9]
Zho] Arsrlo] Exo] 2FEE T B 1 ETtH(Wang,
2003). & Aol A AR 5} AL ATA = Y

ol Al A% 252 FA A 460704 63] FA XY



HRIZAIXIEI 2E

JIESEEY wTjol S5 o 2 B JIsHl IiXis B | 123

T 395902 06599 BF A4S B, A%
AR ZA A 4758004 63] FA A8 F 2557
07 22089 FF UAE BT AupH o g A9
SHMA R A &5 2ot 15589 §59 s
Holgo =M A4 uA=rt A &5 2ot 55
o @4k o A yehdS gRlstein o= Ay
o A FAuA 7 Hgo] AT} HHEE AMgoR
FE ddi-m 5910 FAE v 2Fo
oo =4do] ALdFAute] ot A5o
| AfrEe & FodA 501 4
AbsE tH(Wang, 2003).
oFed 2 QAfollA] A5 AMEElE H7HE 5 R
& 715l #ed % 2R R A
%7} A Fo|ciKamimura & Tkuta, 2001). o122 o}l
T 5 o] 5A]423(co-contraction)2 53]
o

= QA7) 7] QAL LB Wo]

- T

)

rl

%

¢}

Hu o o
o

o g

Bt} 29 3ck(Shimose et al., 2011). 1 7]
2 AFoA A ASHTARE &5 H
7|4l F-9fofl -85k Yalvag 5(2018)2 EHd
71 REoA AQs AR = $ ofEo]
FO5HA FAFE ATk H 15k T} Stasinopoulos@t
Johnson (2005)2- 203 ] TEPY shejHAR FA)
SolA ASAA 25 2 Ldbar, T34 4.0Hz,
number 50002 Z 103]9] A4 x| &35 A1t 3714,
6711 S0l Al of o] F-ostA A e qlrkar Hars)
k. 2 Aol 35 Bk 5 23] A 835 A 954
T2 7of A EFollA ofe SV S AR &
of o3t e Hlar, ek 2t vlaof A= A%
5ol Blsl AQ|FATA| 7oA F-oJ7t FFE Ko
APAet Z-2 daks Aotk o]t olf= 25
oA A& A fleiAe =2 0] 84
=l &S0l 5T o WEE T35l AaEo] o
gof S7HE Hel AR AR EH, S5ol4 ALF
AR &7F A% SsHT U 2 fgaE Helovs
ofo A AeFAIA 77 T & F7HE B A
o7 AtgEch

& Atollde 2EEE VISR EE EA=olA

PRTEES o] &3] A 9|5 A7H 28 443
A7k w7 B2 7)1 goje] FEe AnE A5
w2 stk ® Aol Azt AelEAnAne] £
A3p & sgatghe] Maks 1564, A w52 31082
2 YEsdt} Poltawski®} Watson (2011)2] &Itof| A=
PRTEE®] minimal clinically importance difference
(MCID) gto] 750] ool 2w o $=7, 114
olAfol T “T T £ Wiz “ghAs| 5EE Ao
= Aolgitta waslgrh. A% &5 e} JelF
5}3] 20 4] PRTEES] 013t Ws1E wol AL 55
a0k o] 27171 o wol Ueht Ael5Ana =
o] ARl ol AR A B, 94 B
BEAS S B2 SO AWH B2t MY
EL o hEREoI £ 5o So| FaolA]
o] faslo] HAHOR 7% kg A
PRTEEo| 342 Hel Ao g Alge)
ATz AA, fgAte] 71 27
TETE 7IEEE Y SAEolAl 2
£ diiglelo] sj4sr] o P A, 52 T84
ol7] wiizell A2l B7PF 27tk AlA, di=
o] EAISHA ghom, FA 7|13to] Fil $E5AFTL
O] Fof A A| FRhTh A% Aol M= FH Tt i
ARt A el FAutA| 2] F7|7ke| avkE dopks o
T SlA H w2 A5 2asiia Az

o

o]

E
e

e

£ ]
e

d mr ox
fr 2 &
rﬁllﬂ
4 op
lo i

=)
Mo
=2
i
Lol

Ol

Aol QurHoR AgEE A SEE EAY
o Aol B53 o L B /)5 G vl
b AFARA RS 483 BEY 5 9L 2
o= ojAR.



124 | PNF and Movement Vol. 18, No. 1

References

Arias-Buria JL, Cleland JA, El Bachiri YR, et al
Ultrasound-guided percutaneous electrical nerve
stimulation of the radial nerve for a patient with
lateral elbow pain: a case peport with a 2-year
follow-up. Journal of Orthopaedic and Sports
Physical Therapy. 2019;49(5):347-354.

Balasubramaniam A, Kandhasamy M. Effect of myofascial
release therapy and active stretching on pain and
grip strength in lateral epicondylitis. Jowrnal of Riphah
College of Rehabilitation Sciences. 2016;4(1):3-6.

Bashir F, Nuhmani S. Therapeutic management of tennis elbow.
Saudi Journal of Sports Medicine. 2015;15(1):13-19.

Cho HY, Park YJ. Effect of combined exercise applying
extracorporeal shock wave therapy on wrist extensor
strength, grip strength and functional change in lateral
epicondylitis patients. Journal of Sport and Leisure
Studies. 2012;50(2):969-980.

Cho YS, Park SJ, Jang SH, et al. Effects of the combined
treatment of extracorporeal shock wave therapy
(ESWT) and stabilization exercises on pain and
functions of patients with myofascial pain syndrome.
Journal of Physical Therapy Science. 2012;
24(12):1319-1323.

Cott CA. Client-centred rehabilitation: what is it and how
do we measure it? Physiotherapy. 2008;94(2):89-90.

Coulter A, Ellins J. Effectiveness of strategies for informing,
educating, and involving patients. BMJ. 2007,
335(7609):24-27.

Fess E. Clinical assessment recommendations. Chicago.
American Society of Hand Therapists. 1981.

Frydman A, Johnston RV, Smidt N, et al. Manual therapy
and exercise for lateral elbow pain. Cochrane
Database of Systematic Reviews. 2018;6(1)1-13.

Heales LJ, Lastella M, Coombes BK, et al. Stretching the
evidence behind tennis elbow: mobile app user guide.

British Journal of Sports Medicine. 2018;52(19):
e5-e5.

Kamimura T, Tkuta Y. Evaluation of grip strength with a
sustained maximal isometric contraction for 6 and
10 seconds. Journal of Rehabilitation Medicine.
2001;33(5):225-229.

Kim W. The effects of combined extracorporeal shock wave
therapy and exercise program during and weeks on
the pain, strength and proprioception in lateral
epicondylitis patients. Korean Journal of Sport
Science. 2010;49(6):591-600.

Lee DR, Kim JS. Reliability and validity of the Korean version
of patient-rated tennis elbow evaluation. Journal of
the Korean Society of Physical Medicine.
2014;9(1):25-33.

Lingjeerde O, Fereland AR. Direct assessment of improvement
in winter depression with a visual analogue scale:
high reliability and validity. Psychiatry Research.
1998;81(3):387-392.

Lizis P. Analgesic effect of extracorporeal shock wave therapy
versus ultrasound therapy in chronic tennis elbow.
Journal of Physical Therapy Science. 2015;27(8):
2563-2567.

Matache BA, Berdusco R, Momoli F, et al. A randomized,
double-blind sham-controlled trial on the efficacy
of arthroscopic tennis elbow release for the
management of chronic lateral epicondylitis. BMC
Musculoskeletal Disorders. 2016;17(1):239.

Mitchell C, Stanley D. ABC rheumatology: pain in the neck,
shoulder and arm, 5th ed. Oxford. BMJ Publishing.
2018.

Nirschl RP. The epidemiology and health care burden of tennis
elbow: a population-based study. Annals of
Translational Medicine. 2015;3(10):133.

Ozturan KE, Yucel I, Cakici H, et al. Autologous blood and
corticosteroid injection and extracoporeal shock wave
therapy in the treatment of lateral epicondylitis.



HAZSAMNEIH ZEUE JIZALEE 20 S o & 2 JIsil DiXls S | 125

Orthopedics. 2010;33(2):84-91.

Pettrone FA, McCall BR. Extracorporeal shock wave therapy
without local anesthesia for chronic lateral
epicondylitis. Journal of Bone and Joint Surgery.
2005;87(6):1297-1304.

Pieniméki TT, Tarvainen TK, Siira PT, et al. Progressive
strengthening and stretching exercises and ultrasound
for chronic lateral epicondylitis. Physiotherapy.
1996;82(9):522-530.

Poltawski L, Watson T. Measuring clinically important change
with the patient-rated tennis elbow evaluation. Hand
Therapy. 2011;16(3):52-57.

Sarembaud A. Ruta graveolens, a useful homeopathic medicine
for musculoskeletal disorders. La  Revue
d’Homéopathie. 2017;8(2):¢23-¢26.

Savva C, Giakas G, Efstathiou M, et al. Test-retest reliability
of handgrip strength measurement using a hydraulic
hand dynamometer in patients with cervical
radiculopathy. Journal of Manipulative and
Physiological Therapeutics. 2014;37(3):206-210.

Sharp WE, Newell KM. Coordination of grip configurations
as a function of force output. Journal of Motor
Behavior. 2000;32(1):73-82.

Shimose R, Matsunaga A, Muro M. Effect of submaximal
isometric wrist extension training on grip strength.
European  Journal —of  Applied  Physiology.
2011;111(3):557-565.

Sran M, Souvlis T, Vicenzino B, et al. Characterisation of
chronic lateral epicondylalgia using the McGill pain
questionnaire, visual analog scales, and quantitative
sensory tests. The Pain Clinic. 2011;13(3):251-259.

Stasinopoulos D, Johnson M. Effectiveness of extracorporeal
shock wave therapy for tennis elbow (lateral
epicondylitis). British Journal of Sports Medicine.
2005;39(3):132-136.

Stasinopoulos D, Stasinopoulos 1. Comparison of effects of

eccentric training, eccentric-concentric training, and

eccentric-concentric training combined with isometric
contraction in the treatment of lateral elbow
tendinopathy. Journal of Hand Therapy. 2017;30(1):
13-19.

Sumsion T, Law M. A review of evidence on the conceptual
elements informing client-centred practice. Canadian
Journal of Occupational Therapy. 2006;73(3):
153-162.

Turhan Y, Anican M, Karaduman ZO. Clinical and functional
outcomes of extracorporeal shock wave therapy in
isolated medial epicondylitis. The Furopean Research
Journal. 2019;5(6):658-662.

Upadhyay S, Shukla Y, Patel KK. Effects of progressive
strengthening ~ exercises in  chronic lateral
epicondylitis. International Journal of Health
Sciences and Research. 2017;7(4):244-257.

Vaquero-Picado A, Barco R, Antufia SA. Lateral epicondylitis
of the elbow. EFORT Open Reviews. 2016;1(11):
391-397.

Wang CJ. An overview of shock wave therapy in muisculoskeletal
disorders. Chang Gung Medical Journal. 2003;26(4):
220-232.

Wang CJ. Extracorporeal shockwave therapy in musculoskeletal
disorders. Journal of Orthopaedic Surgery and
Research. 2012;7(1):11.

Waseem M, Nuhmani S, Ram C, et al. Lateral epicondylitis:
a review of the literature. Journal of Back and
Musculoskeletal Rehabilitation. 2012;25(2):131-142.

Wong CWY, Ng EYL, Fung PW, et al. Comparison of treatment
effects on lateral epicondylitis between acupuncture
and extracorporeal shockwave therapy. Asia-Pacific
Journal of Sports  Medicine,
Rehabilitation and Technology. 2017;7(1):21-26.

Wressle E, Eeg-Olofsson AM, Marcusson J, et al. Improved

Arthroscopy,

client participation in the rehabilitation process using
a client-centred goal formulation structure. Journal
of Rehabilitation Medicine. 2002;34(1):5-11.



126 | PNF and Movement Vol. 18, No. 1

Yalvag B, Mesci N, Kiilcii DG, et al. Comparison of ultrasound
and extracorporeal shock wave therapy in lateral
epicondylosis. Acta Orthopaedica et Traumatologica
Turcica. 2018;52(5):357-362.

Yilmaz E. Comparision of the efficacy of neural therapy versus
steroid injection in the treatment of lateral
epicondylitis (tennis elbow). European Journal of
Integrative Medicine. 2018;23(1):77-83.





