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Efficacy of extracorporeal shock wave therapy on meridian points for patients with knee osteoarthritis Zheng Xinxin,
Lei Siyi, Lu xi, etal. Beijing Traditional Chinese Medicine University, Beijing 100029, China

[ Abstract] Objective: To investigate the efficacy of extracorporeal shock wave therapy (ESWT) on Meridian points
for patients with knee osteoarthritis. Methods: A total of 39 patients with early-to-mid stage knee osteoarthritis
were selected and randomly divided into control group (n=20) and experimental group (n=19). The patients in ex-
perimental group received ESWT on Meridians points and pain points, and the control group only received ESWT on
the pain points. The Meridians spot included Xuehai and Liangqiu. For all subjects, VAS score, Western Ontario
and McMaster Universities Arthritis Index(WOMAC) score and 6 minutes walk tests (6MWT) were assessed be-
fore and after 4 weeks of treatment. The Criteria of Diagnosis and Therapeutic Effect on Diseases and Syndromes in
osteoarticular Bi-syndrome in Traditional Chinese Medicine were also used to test the effective rate after treatment.
Results; When compared within groups, VAS and WOMAC scores of the two groups decreased significantly after
treatment (P<C0.01). For the 6MWT, the walking distance in both groups increased (P<C0. 05); For comparison
between groups, VAS in the experimental group was significantly less than that in the control group after treatment
(P<C0.05). There was no significant difference in WOMAC score and 6MWT between the two groups. The effec-
tive rate was 89% in the experimental group, and 80% in the control group. There were no adverse effects in the
two groups. Conclusion; ESWT on Meridians point could alleviate pain in patients with knee osteoarthritis, so as to
improve the knee function and walking ability.

[Key words] Knee osteoarthritis; Extracorporeal shock wave therapy; Meridian points; Pain

T B M T & (knee osteoarthritis, KOA)
o — g UL A IR AR PR G . — WE A R B E 40
WL ok A A 3T B e T e A
17.0% ., Horp B 4 12, 3%, Lok 22, 2%, 4R

HATUH a2 K E S MO H (2020-]YB-ZDGG-142-5)

W TR H 451 :2022-6-19

fEHE AL L b P BE 25 K 2%, b T 1000295 2. v H A Uf 5 Bt R & 5 24
Bhsdbat 10002953, 46 5% v B2 25 K 2 55 = Bt & B2 B i 8 G B, db o
100029

EH R R FEHEA989) Lo A+ FENFHRRE 5 TREHRE
Hr ST .

S IAE A 4, tianxd 7802 @ sina. com

KOA 555 45 5. o i R Hh H RS2 00 9T 19 H Ap 1 2 4 il
REAR B BCGE DI RR AR R A

7E SR R o KOA J8 T “ R yu W5, & UL
ML GEIRTT I A G BT e (2 b 25 N IR SO
S B R O DR R B R DL T i B B IR T AL
RETH AR R AR YT R B R BER 4 R E T 2
1A Ah v o I 97 1 (extracorporeal shock wave therapy,
ESWT) J& — Fl X 3 L&R Ge 9 9k & & IR IT
U0 BUA R AT 45 B UE S ESWT W] 2% fif R o 30
PGS 2 B E PR IT BGE DI REY . BR Uk ASME B



738

FEA B W il P AR T XL AT AR 2 B AT R B Ak
SR BT — A R A B SR R b i B ROA
I 1) SRk A e A7 22 B D U 38 o i, ¥ A 22 e i )
W R ARSI oh b P 45 B 22 TGR TT RO B R ST R
HUPT Ve

1 ARS7®

L1 —#&FH #EH 2022 4 1~5 A T HKWFE
Bi b2 B 2E Rt 2 10 39 1) KOA #2505, A4
PR B B B 635 K, Kellgren-Lawrence (K-L) 43
P19 TT 9% Je TIT 9% 5 1 56 749 ¢ 779 3% 3l B (Range of
motion, ROM) IE # s #5 1E ; 4F % 40~70 % 5 F11
[Fi) o 0 28 38 A DG S 5 30 g T e A Bt 17 o HEBR AR 1M
% 42 B RRAE AL o Jay BRIA IT X I AT 2k A 2Rk e B
JOR A 45 5 BB A I G T T R s BT 00 TR DG T A a5 Bk
T3 AN A OGS s s A AR AR A 5 OC Y 485 B
A A ) H R A 0 T SR B 5 ™ EE O R A
VRS Bl B 5 £ 7™ T 0 0350 i 0 5 g kL At 52
M) A A 0 ™ B A . S R Bt 9 s o < A U 58 T IR
S MR 22 5 58 4 R BRI BB s R BOR il oy 2 vh
TR AE 0 —Fh a2 BT 17 50 B UE T N R 2
AR R FFZE i L ™ 5 e 2R L TR AR R BE A A
0T 7 32 45 1k 2 19 B e DR g . A T R 2 L 2
B IR R RS , O 352 HOBIR YT s 2R G TR
o B IR 0 1 B L AT 9T A A R 2 AR N S S Ak 2
FEZWIIRYT 5 2R E A B B AR A PR e IR
A . KR B FH RS T 3 B WLEEA 19 5] Fx B H
200, 2 HEBHE - RFER LB EREGRITFE LA
AR, Wk 1,
F1 24BHE MR

P P51 (45D e BMI K-L 534 (%0 ke
3B i (.t (kg/m?x+y 1T I 1 (F.x7+9

WEgE4l 19 6 13 55.146.25 25,1435 3 14 2 5.89+4.31

X4l 20 7 13 54,1481 25.443.4 2 17 1 4.85%2.72

1.2 Fi# 2 ¥R ShockMaster300 % #t = AAK 4h
i PRI AL AT IR T . R IR AIG 9T B B 15mm
ST S IR T Sk 48 e 2 A 10 0 AN 3R R 0 0l A
I 2 RE W5 B0 0. 14~0. 18mJ/mm” ., $ii % 8Hz,
s YRR 600 YR/ 8 B 3~4 MR AL B 2 KL [R]

Chinese Journal of Rehabilitation,Dec 2022, Vol. 37 No. 12

B 2~3d, 3L 4 J& . ULEE2H 7 it BR A b 3k B ) iR
R 6 it P 48 Sk ) 19 X6 il 9 5 R B2 e o R ol
W, RMBEIL L 0. 40~0. 67m]/mm*, 5 % 8Hz, i
AT 600 IR/ AR 2 UL AR 2~3d. 3 4 . 58
A BT AT R IR T 0 8] 2 AN B I H At 36 T it

L3 sREACE PNEIRITRIANAST 4 JAJR X 2 418
B AT VAL . OFIR R B < R I 58 A UL
43(Visual Analogue Scale, VAS) T4 I 3 2 J F2 gt
VAS SHEFEEZE 0~10 43,0 43 F 75 TCI - 10 43 KR Rl
VIR . QIR DIRE R VU 42 KW A A2 5 15 3 5 R
2FE T R A8 BT 4 (Western Ontario and McMaster
Universities Arthritis Index, WOMAC) - & B 3¢ 95 h
" WOMAC St 24 5 75 A 90T9F4 04 41 S fi
AR % (6 R min 4750
(6-minute walk test, 6MWT) ¥4l 25 17 68 1, EMWT —
B P TS £ O 1 S A B T
PR AH P 58 I 3 10 S AR 6min A AT E BR
BUY L, @GR R % 2% O BB R E 12 W7 80 )
SR AT OO S AR DL AR AR e A O
PRI KT 2% OG5S B DI RE IE 5 WA I OG TR
7R i JH 9 Al TS E R OG0 S TR R P s AR
P ERLS Y i QU € 5 SRR AN P HE S vy
PRAEAR ARAE B3R 97 1 T8 AL SO & . i R AL R % =
G+ R0 /180< 100 %4

L4 %tz ik RMGEITHAT SPSS 20. 0 X % dhs
WATGE AT R PR UL & £ s Ko, A ECR H
MSTAEAS ¢ K096 ZH N HEBCR U BCXS ¢ K 56, 1H3E
BFRUBIEC A B E (20 o B " K56 F R 2 4L 1A Y
%5, L P<<0.05 NESI ¥ L,

2 HR

YEIT A G .2 4 VAS ¥4 fil WOMAC 143 2
BOIGITHT I BT (P<<0. 01) .6 MWT #3477 1 Bl &
B (P<20. 05) 5 WEELH VAS 43 %5 %l 8 20 BH i [ A%
(P<C0.05), WOMAC P43 & 6MWT 2 4 ] t 4% 22 5=
TG L, Wk 2,

TRYT G 2 2H R AR R | MR R B R ) R I Bl
VPO EIHA YT AW R (P<<0. 01)  fH 2 20 i) HL %%

F2 24 VASiES .WOMAC 4 K 6MWT I8Y7 RS Hds Tts
am n VAS (43 WOMAC/3) 6MWT (m)
IR IR ¢ P TRl TSR R IR WITIR ‘ P
WEEL 19 4.261.19 0. 84+0. 83 19.403  <C0.001  16.637.47 5.7943.58 9.619  <C0.001 476.39444.45 494.85+38.59 —2.613 0.018
XTHRZL 20 4,00£1.17 1.50=£0. 83 11.820  <C0.001  14.8545.59 6.553.07 11,107  <C0.001 465.649.46  476,08+46.80 —4. 364 <<0. 001
t 0. 695 —2.472 0. 846 —0.713 0.716 1. 282
P 0. 491 0.018 0. 403 0. 480 0. 479 0. 208




R - 2022 4F 12 A - 55 37 B4 12 1)

ERBLGIFEE L. W& 3,
THIT G WL LI DR L B3R 89, 006, X R 4
80.0% .2 Il A 2 F G # L. WK 4.

F 4 2HBYT)E INIRIT R i
AHl n =R B A TR i A B3R %
WEEH 19 5 12 2 0 89.0
XA 20 2 14 4 0 80.0
3 3tig

HiT ESWT 3497 KOA 76 [ N 48 75 73k 4 44 51
M 1b, A BAfERE. PEIAT HF ST 45 R R L ESWT 697
Xt B DG SR AT RO DA 2 A0 T A A
FELLTF LA A 5% ESWT st 4 AR BE
FAMEA T AT Bk A RN A A
UCs AT AN R AL BURG S, ELAT B S Bl 6 R A 1D
Pt s ESWT 0] s 4% 46 R B 48 il e 7,
EIZ A8 7 P A M 2 AR 3R 97 Jr 2. X 5= 450
FEPPALAE R ESWT 84 20 2% i 7 b ] KOA
FB 1 PR R IR L R DG T RE L SR BB TR R 0.
18m]/mm” , A] 3 A5 $5c A 3T W PR I7 8%, 56 1 DL L
I8 Mt RGN B R T A S BT B R IR YT
eV IGIER

ARG, 2 AHZ I E AR T TG VAS 34
B R LR T e S LR B MG B ER R
TR B OGN AR T Y W A R S e AL Rl
B 5 K o AR, FE R B 4% . 8 BE 28 Bk . I il BE W R
BRI I R R R B Z (R ) e ARBERS)
G NKE BT AT IS E BT RA T A RO
) 28 Bk AT 5 7 A B PR A Sk, S TTIE AR
5% 16 LA A I T 7 A 8L 28 i A 22 L 1) SR AR 2 Ak, Rl iz
TG A RO IE , AR . R RSO EHAE 22
7 H RN AR, B 28X SR, 3 kR . S IUA
A et Y AT R S T3 DAL AN A il A5 AR
AT K I BT  28 2% 3 I Lk B RIBITAE . S
ali ESWT ja7 M L& T 47k Ria I B, DR e L
PO B T B WL X 5 BE AR 0 F R A5 R A AT

I\ [32—33]
= o

739

ARG SR A Z 1K IR JF WOMAC 34342
T 0 ARG AT IE W ESWT 25 4 2 0 3E I 1l 203 i
KA IhRE R B AR ShRE . 2R AT R
FUH ESWT X i 5C15 U) feAa HP 20 o 36 0 4 10 i 3% 1)
P . DA R (8 3 B 0 A It Vg o A7 T 8 P 0 JUL e )
8 B CHE LS AL 2Z T8 5 3 2 A X B4 F
JRED Sk WL b o B 0 Sk LR 4 5 O  3h o B HoA
BRI 3k LR 1AL 8 2 Bk R AT L BRI 25
Lz %, FE 5 5 R AR WA e . R
AEDOUII Y 3 UH A S M ORI L T S A g kA
T TR IR LA o firk 3% IR Y ] B A 4 s 5 T 5 3801
WURIEEZE L TR 52 i B~ i . ESWT 45 & 2850 A] ek
S B2 0 Sk WL I R0 B L A B UL PR RS 2R 12 E I O T Thy
AR . B Z K E TR YT J5 6 WMT 4736 iE 85 5%
RERE, 6 WMT A {E K KOA 9 ¥k B2 M #8550, W00
FAIRYT G AT A BE B B 3, T UE B ESWT 454
ZORIT AR S R E TR . ARFS T 2 A
MR IT JF WOMAC 435 6MWT G i % % 5.
28 S B DR R AT BE A 4G DUR JL s« 2 BCRY 77 A Lk e
SRy 6 A AR A B R 2 R S LR B4 R A T
7 B 35 Tt o e ek 3 Bl = U E s Z i F A T
ARERE S R 0 B D AT R AE AR FEAS H AN J2 11 1) 8
H e 5 1 1 R e A2 A H R AR TR B AT 2 I R
il 5 JR OGS R R AR — € B B T WOM-
AC P4 21 18] X Eb A o 5 1

AR FE 4 B o s MBI R A KRl 89. 0%,
XFHRZH Ry 80. 0% . (H 22 5K B B 3% 1, 38 7 AR BE 5
WA —ER R, &5, MR 45 R R ES-
WT 1300 A0 R B G 4t 2 A AR AR 45 3 00 R, HL
X 2 LR AE B 4038 AR X AN 2 L R B IEAL R 2 DL E
W AZ g 32, LR e Z 52 AR 2 0 B2 TR Y SR,
DA 7] 850 5 56 78 I 2k 1 T 5% R AS T Rh 7 B 58 3

Zi ik A s P 4 A 4 R YT TR KOA
B GRI MCGE RO TR IR m AT RE ), SR
2 o U A IA T A H Lk R RCR A AR R — R v
e 45 G R IT IR AE I R B A 4 1 .

£ 3 24 WOMAC W4 BATIR YT 1 5 b4 Ay xts
T 3] A YIRETS 3y
WHITHT BITE t P bEvagi) BT ‘ P HITRT BT t P
WEEH 19 3.637+1. 67 1.00+0. 81 7.302 <C0.001  0.89+1.24 0.16+0. 38 3. 240 0. 005 12.05+5.51 4,474+2.73 9.479  <C0.001
XTI 20 3.10+1.37 1. 30+0. 80 8.008  <C0.001  0.5040.83 0.20+0. 41 2. 854 0. 010 11. 25+4. 45 5.0542. 42 8.929  <C0.001
t 1. 087 —1.158 1.174 —0.334 0. 502 —0. 698
P 0. 284 0. 254 0. 248 0. 740 0.619 0. 489




740

(1]

(2]

(3]

[4]

L6]

L7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

(&% k]

NE PSS 1) o O L L e SR SN 5 S T S TP o
(g Meta 43 #7[J]. oh R TRBF5E . 2018, 22(4) : 650-656.

Ji Q, Wang P, He C. Extracorporeal shockwave therapy as a no-
vel and potential treatment for degenerative cartilage and bone dis-
ease: Osteoarthritis. A qualitative analysis of the literature[ J].
Progress in Biophysics & Molecular Biology, 2016, 121(3): 255-
265.

AU X R0 7E L A HLET TR T O B M O 48 B I IR
B L)) hEZ5%E 4. 2017, 45(1): 110-113,

B E I AT AR B R IR DR R AR R L
SRR ], P EE &, 2021, 41(1):27-30.
McAlindon TE, Bannuru RR, Sullivan MC. et al. OARSI guide-
lines for the non-surgical management of knee osteoarthritis[ J].
Osteoarthritis and Cartilage, 2014, 22(3) . 363-388.

Wang CJ. Extracorporeal shockwave therapy in musculoskeletal
disorders [ J ]. Journal of Orthopaedic Surgery and Research,
2012, 7(1):11-20.

R R ER A RS e AT R P R G R IR
(0], s EREHIE S 98, 2014,20(1) : 76-78.

TR B A B CD0 . 5. RS o B IR YT B T R B H
SEROM LT, I A . 2018,33(06) :505-507.

Zhao Z, Ji H, Jing R, et al. Extracorporeal shock-wave therapy
reduces progression of knee osteoarthritis in rabbits by reducing
nitric oxide level and chondrocyte apoptosis[ J]. Archives of Or-
thopaedic and Traumatic Surgery, 2012, 132(11): 1547-1553.
WD LA« R AR0E, 254, AR A bl D B S X — R T R 9 B
W] hEE %4, 2006, 26(12): 893 -895.

AR B RIS AR R R A ML db st AR A R
#1,2007:139-142.

AT, ERAR. BRI RIT RO AR EL M. st AR A
R At ,2005:275-277.

ATS Committee on Proficiency Standards for Clinical Pulmonary
Function Laboratories. ATS statement: guidelines for the six-mi-
nute walk test. Am J Respir Crit Care Med, 2002, 166 (1). 111
~ 117.

AURRE, gt R, AL TR RN O I 2% TR T R G R
[J]. *PEEEH, 2015, 27(7) . 531-532.

Speed CA. Extracorporeal shock-wave therapy in the management
of chronic soft-tissue conditions[ J]. Journal of Bone and Joint
Surgery-British Volume, 2004, 86(2): 165-171.

AL TR . RSN i 75 T W ) ST 5 T A0 R 0 ) ik
fFF - SHRT]. haed R, 2007, 27(4): 301-304.

[17] Notarnicola A, Tamma R, Moretti L, et al. Effects of radial

[18]

(191

shock waves therapy on osteoblasts activities[ ] ]. Musculoskeletal
Surgery, 2012, 96(3). 183-189.

Zhai L., Ma XL, Jiang C, et al. Human autologous mesenchymal
stem cells with extracorporeal shock wave therapy for nonunion of
long bones[ J]. Indian Journal of Orthopaedics, 2016, 50 (5):
543-550.

Wang CJ, Wang FS, Yang KD, et al. Shock wave therapy in-

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[36]

Chinese Journal of Rehabilitation,Dec 2022, Vol. 37 No. 12

duces neovascularization at the tendon-bone junction. A study in
rabbits[J]. Journal of Orthopaedic Research, 2003, 21(6): 984-
989.

Ma HZ, Zeng BF, Li XL. Upregulation of VEGF in subchondral
bone of necrotic femoral heads in rabbits with use of extracorpore-
al shock waves[J]. Calcified Tissue International, 2007, 81(2).
124-131.

Speed CA. Extracorporeal shock-wave therapy in the management
of chronic soft-tissue conditions[ J]. Journal of Bone and Joint
Surgery-British Volume, 2004, 86(2): 165-171.

Ohtori S, Inoue G, Mannoji C, et al. Shock wave application to
rat skin induces degeneration and reinnervation of sensory nerve
fibres[J]. Neuroscience Letters, 2001, 315(1-2); 57-60.

Ochiai N, Ohtori S, Sasho T. et al. Extracorporeal shock wave
therapy improves motor dysfunction and pain originating from
knee osteoarthritis in rats[ J]. Osteoarthritis and Cartilage, 2007,
15(9): 1093-1096.

Takahashi N, Ohtori S, Saisu T, et al. Second application of low-
energy shock waves has a cumulative effect on free nerve endings
[J]. Clinical Orthopaedics and Related Research, 2006, 443(3) :
315-319.

Mariotto S, de Prati AC, Cavalieri E, et al. Extracorporeal shock
wave therapy in inflammatory diseases: molecular mechanism that
triggers anti-inflammatory action[ J]. Current Medicinal Chemis-
try, 2009, 16(19). 2366-2372.

Mariotto S, Cavalieri E, Amelio E, et al. Extracorporeal shock
waves: from lithotripsy to anti-inflammatory action by NO pro-
duction[J]. Nitric Oxide-Biology and Chemistry, 2005, 12(2):
89-96.

B W EZ . — SR i P R R R B I i R i AR
FILT]. A E R BEAE SRR 2007, 22(7) : 664-666.

PN S A S v P S NCIF B R N UL T R P TR EP S
WA YT AT ). P R AR 28 R 2020, 28(111) ¢ 908-
912.

o F 9 R B B 2 o vhl e BE A L ZE A Sy b R LS g 1R 41
Wil ST IR R (2019 AERED L. o I BE 2 1 I A 35 T RO
2019, 11(4): 11-13.

B4 H w8 — At AT R BHL R O i T B R ML LT DL AR
T E LS A e, 2016, 15(7) . 973-976.

B BRI SRR AR R OGN R S LA B TR AL R T
(0] AR PB4, 2005, 24(2): 73-75.

TROB 22 A R TEVE L AL MRS ek R AR IR T R S R
M7 ROEE L], JEMITh B, 2016, 8(31): 2441-2444.

B SCH K 08 L S /NI, 45 fR S it A0 28 BRORIE N TR ORI R
BERX M I]. Wi E, 2021, 7(43): 1111-
1114,

ZER L IR TEIY TR 2V AR, RS IR T R OE T B T R 1Y
FERONZELD]. i B REAE 16 2 2k L 2020,35(12) : 1444-1449.
B, Ta b, Rk OA W2 irR ] b EE 6,
2003, 16(8):508-509.

MR INT L EFELE. B EEXTREINITEH ERNLL
AL, P EDRRBE 2. 2018, 24(2):135-139.



