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Literature Review and Applicability of Extracorporeal Shock Wave with
Meridian and Acupoint Theory
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We investigated the current status of research using extracorporeal shock waves on the basis of meridian and
acupoint theory. By March 2022, five foreign databases (CAJ, Pubmed, Web of Science, EMBASE, Cochrane Library)
and six Korean databases (Dbpia, RISS, KMBASE, scienceON, KISS, NDSL) were searched with the terms using
‘Extracorporeal shock wave' and ‘(Acupoint or Acupuncture point)’. The search terms were adapted according to the
language of the database. There were no restrictions on the study design. As a result of the search, twenty-seven
papers were selected for analysis. One study was searched in English database, and the remaining twenty-six studies
were searched in Chinese database. There were nineteen pain-related diseases, four obsterics and gynecology
diseases, two bone-related diseases, and two other diseases. The most frequently used acupoints were GB34, ST36,
and KI3. A total of six adverse events were reported in five papers. The use of extracorporeal shock wave on the
basis of meridian and acupoint theory is considered to have sufficient meaning in Korean Medicine. It is expected to
use extracorporeal shock wave as a new treatment method for Korean Medicine doctors in the near future.
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Table 1. Data of Clinical Studies of Extracorporeal Shock Wave
First . Intervention
Author Disease S A(;:upomF - Main Outcomes and Results
(Year) (Study Design) Experimental Group Control Group
Mao SG® Knee ST36, GB39, SP10, EX-LE2, A: *ESWT (Acupoint) B: Proprioceptive training tWOMAC(p<0.05)
(2021) osteoarthritis  GB34, SP9, EX-LES5, B: Proprioceptive training and Rehabilitation - Exp G : 15542+9.25 — 121.36+7.85
Ashi-acupoint and Rehabilitation n=50 - Con G : 155.204£9.21 — 137.02+8.49
(RCT) n=50 Lysholm knee score(p<0.05)
- Exp G : 60.15£5.26 — 84.59+7.93
- Con G : 6031+5.29 — 74.13+6.81
Ji Knee SP6, BL60, ST36, SP10,  A: ESWT (Acupoint) B: medication #VAS(P=0.17)
(2021) osteoarthritis ~ SP9, GB34, BL57 n=54 n=54 - Exp G: 6.23£1.75 — 2.04£0.16
(RCT) - Con G:6.11£162 — 2.08+0.14
Lysholm knee score(p<0.05)
- Exp G : 47194869 — 72.39+9.72
- Con G :4895+9.03 — 66.45+7.93
Wang yy® Knee LR3, LR4, LR8, KI3, KI7, A: ESWT (Acupoint) B: Electroacupuncture WOMAC(p<0.05)
(2020) osteoarthritis K110 B: Electroacupuncture n=36 - Exp G : 156.0£28.6 — 96.9+13.5
(RCT) n=39 - Con G : 1586+19.0 — 109.3+£12.2
Zhang XG? Knee BL23, BL18, SP10, ST34,  A: ESWT (Acupoint) Control Group 1 VAS(p<0.05)
(2019) osteoarthritis  GB33, ST36, GB34, EX-LE5, n=40 B: Acupuncture - Exp G : 3739267 — 10.66+4.85
Ashi-acupoint n=40 - Con G1: 37.14+2.69 — 25.62+7.71
(RCT) Control Group 2 - Con G2 : 37.27+2.85 — 18.43+6.61
C: ESWT (Knee pain Lysholm knee score(p<0.05)
point) - Exp G : 43.00+5.73 — 85.89+4.43
n=40 - Con G1:4343+581 — 79.32+4.59
- Con G2 : 4254+555 — 80.11+4.50
Yu WH'™ Knee ST34, SP10, ST36, SP9,  A: ESWT (Acupoint) B: ESWT (Tendon and WOMAC(p<0.05)
(2019) osteoarthritis  GB34, GB39, EX-LE5, n=75 ligament around the - Exp G : 101452042 — 30.18+13.91
EX-LE2, Ashi-acupoint patella) - Con G : 101.60+20.24 — 60.25+10.31
(RCT) n=75
Pang HQ'V Knee LR3, LR4, LR8, KI3, KI7, A: ESWT (Acupoint) B: ESWT (Knee pain WOMAC(p<0.05)
(2016) osteoarthritis ~ KI10 B: ESWT (Knee pain point) - Exp G : 156.03+28.86 — 97.63+14.08
(RCT) point) n=29 - Con G : 159.03+18.57 — 110.00+12.70
n=32
Zhang XG'? Knee BL23, BL40, GB30, CV4, A: ESWT (Acupoint) B: ESWT (Knee pain VAS(p<0.05)
(2016) osteoarthritis ~ SP10, ST34, GB33, EX-LE5, n=40 point) - Exp G: 7.92£0.53 — 1.24+1.49
GB34, Ashi-acupoint n=40 - Con G :797+0.60 — 2.14+1.33

(RCT)

Lysholm knee score(p<0.05)
- Exp G : 41.374553 — 88.84+8.39
- Con G : 4159+4.79 — 83.97+9.09

Ji ¥ Hip osteoarthritis LR3, LR4, LR, KI3, K7,

A: ESWT (Acupoint)

C: ESWT (Hip pain point) WOMAC(p<0.05)
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(2020) K110 B: Acupuncture n=30 - Exp G : 146.50+19.95 — 87.43+18.16
(RCT) n=30 - Con G : 147.36+22.37 — 99.36+17.91
Guo XX Femoral head KI1, KI2, KI3, KI7, KI10 A: ESWT (Acupoint, B: ESWT (Acupoint, other  VAS(p<0.05)
(2019) necrosis (RCT) applying at 17:00 ~ time) - Exp G: 4941096 — 1.56+045
19:00) C: Herbal medicine - Con G : 490+0.72 — 2.17+0.85
C: Herbal medicine n=20, 26 joints
n=30, 42 joints
Wang ZH™  Frozen Shoulder LI15, GB21, TE14, A: ESWT (Acupoint) B: ESWT (tenderness VAS(p<0.05)
(2020) Ashi-acupoint n=30 point) - Exp G: 6.28£1.61 — 2.33+0.88
(RCT) n=30 - Con G: 6.25+1.18 — 3.04+0.87
§ADL(p<0.05)
- Exp G : 10.46£2.78 — 34.58+18.00
- Con G:9.71£290 — 264211691
Ren JY'®  Frozen Shoulder LI15, SI9, SI10, TE14, SI11 A: ESWT (Acupoint) B: ESWT (Shoulder pain VAS(p<0.05)
(2019) (RCT) n=41 point) - Exp G : 7.08+0.93 — 1.84+0.32
n=41 - Con G : 7.15£0.81 — 3.26+0.58
Wu GL'  Frozen Shoulder LI15, TE14, SI10, SI9, SI11, A: ESWT (Acupoint) B: ESWT (Shoulder pain VAS(p<0.05)
(2017) Local acupoints B: ESWT (Shoulder pain point) - Exp G : 8.09+1.24 — 3.15£0.70
(RCT) point) n=34 - Con G : 8.04+1.14 — 3.44+0.61
n=34
Sun YI'® Cervical LI4, LI10, TE5, TE14 A: ESWT (Acupoint) B: ESWT (Acupoint with VAS(p<0.05)
(2019) spondylotic ~ (Nonequivalent control n=30 health people) - Exp G : 6.57+1.40 — 3.37+1.09
radiculopathy  group study) n=30 - Con G : 0.30+0.55 — 0.23+0.50
Han WH' Lumbar disc ~ EX-B2, BL54, GB30, BL40, A: ESWT (Acupoint) B: Electroacupuncture Total effect rate(p<0.05)
(2015) herniation GB34, BL57, BL60, GB39 n=30 n=30 - Exp G(90% : 27 / 3)
(RCT) - Con G(80% : 24 / 6)
Lu Qx*¥ Lateral Ashi-acupoint, LI11, LU5, A: ESWT (Acupoint) None Total efficacy rate(p value unknown)
(2018) epicondylitis of LI10 n=80 - Exp G(95.00% : 76 / 4)
the humerus  (Single Group before and
after study)
Chen XH?" Rheumatoid ~ SP9, GB34, ST36, LI11, A: ESWT (Acupoint) Control Group 1 VAS(p<0.05)
(2018) arthritis Ashi-acupoint B: Medication B: Medication - Exp G: 12.82£391 — 3.82+2.21
(RCT) n=36 n=36 - Con G1: 11.66+585 — 6.09+2.29
Control Group 2 - Con G2 : 11.59+4.92 — 9.78+1.68
C: ESWT (Joint pain
point)
n=36
Zhang Y Plantar fasciitis LR3, KI3, KI6, BL60, BL62, A: ESWT (Acupoint) B: ESWT (Foot pain point) 1IFRS(p=0.848)
(2019) GB34, BL57, KI7, BL18, C: Electroacupunture C: Electroacupunture - Exp G : 8.05£1.37 — 3.40+1.32
BL23, SP10, BL17 D: Moxibustion D: Moxibustion - Con G : 7.89+143 — 347+161
(RCT) n=40 n=40 TAHS(p=0.004)
- Exp G : 56.19£831 — 76.73+7.94
- Con G : 55254860 — 72.39+9.17
Chen G Plantar fasciitis KI3, BL60, SP6, KI1, BL40, A: ESWT (Acupoint) B: Medication injection VAS(p<0.05)
(2020) BL56, BL57 n=27 n=25 - Exp G : 7.60+1.37 — 1.63£0.21
(RCT) - Con G: 7.77£1.80 — 3.63+0.28
Ling sQ* Heel Pain SP6, KI3, KI6, KI2, BL60,  A: ESWT (Acupoint) B: Electroacupuncture VAS(p<0.05)
(2019) KI1 B: Electroacupuncture n=30 - Exp G : 5494137 — 2.08+0.87
(RCT) n=30 - Con G :535+1.16 — 2.53£0.52
AHS(p>0.05)
- Exp G : 73.97£10.94 — 89.93+2.87
- Con G : 69.87+12.27 — 89.97+2.10
Xing RR® Primary CV8, CV6, CV4, CV3, ST25, A: ESWT (Acupoint) B: Heat therapy VAS(p<0.05)
(2021) Dysmenorrhea  ST29 Group(A): follicular phase  n=15 - Exp G(A) : 6.0+£1.7 — 2.7£20
(RCT) n=15 - Exp G(B) : 6.2+1.9 — 2.6+27
Group(B): progestational - Con G: 53413 —42+13
phase **PGF2a(pg/mL)(p=0.08)
n=14 - Exp G(A) : 459+118 — 423+94
- Exp G(B) : 649+248 — 4681136
- Con G : 479+123 —455+95
TPGE2(pg/mL)(p=0.81)
- Exp G(A) : 392+104 — 351+7
- Exp G(B) : 498+471 — 5201492
- Con G : 400+70 — 318+58
Li H%® Primary SP6, ST36, CV4, CV8 A: ESWT (Acupoint) B: ESWT (Acupoint with  VAS(p<0.05)
(2017) Dysmenorrhea  (Nonequivalent n=20 health people) - Exp G : 6.50+2.15 — 3.45+267
control group study) n=20 PGF2a(ug/L)(p<0.05)
- Exp G : 268.76 — 133.98
- Con G : 127.73
PGE2(pg/L)(p<0.05)
- Exp G : 1867 — 47.87
- Con G : 4263
Guo J* Postpartum  GB21, CV17, LR14, ST18, A: ESWT (Acupoint) B: Tuina Total efficacy rate(p<0.05)
(2019) breast carbuncle ST16, Ashi-acupoint n=189 n=120 - Exp G(98.41% : 186 / 3)
(RCT) - Con G(97.50% : 177 / 3)
Luo D® Hydrosalpinx ~ LR13, LR12, LR11, LR10, ~ A: ESWT (Acupoint) None Ultrasound :
(2018) LR9, LR8, LR7, LR6, LR5, n=1 1 case of hydrosalpinx were treated
LR4, LR3
(Case report)
Liang LK*®  Limb long bone BL11, GB39, BL17, BL18, ~A: ESWT (Acupoint) B: ESWT (2 points above VAS(p<0.05)
(2020) nonunion BL20, BL23, ST36, GB34, n=25 and below the - Exp G : 436+3.91-1.68+2.21
SP6 fracture line) -Con G : 3.84+1.11-2.12+0.79
(RCT) n=25
Zhu T Osteopenia BL23, ST36, KI3, KI7, KI10, A: ESWT (Acupoint) B: Medication Bone densitiy(g/cm?2)(p<0.05)
(2020) BL11, GB34, GB39 B: Medication n=20 - Exp G : 0.8017+0.0562 — 0.8784+0.694
(RCT) n=20 - Con G : 0.8213+0.633 — 0.8259+0.0622
HSF36(p<0.05)
- Exp G : 87.95£6.01 — 101.60+3.41
- Con G : 87554551 — 93.30+5.48
Jin XQ3"  Decreased muscle ST36, SP10 A: ESWT (Acupoint) C: Usual care Total efficacy rate(p<0.05)
(2018) strength of lower (RCT) B: Herbal medicine n=40 - Exp G(90.00% : 36 / 4)
limbs after brain C: Usual care - Con G(65.00% : 26 / 14)
stroke n=40
Yi W Sudden deafness SI19, GB2, TE21, TE17 A: ESWT (Acupoint) B: Hyperbaric Oxygen Total efficacy rate(p<0.05)
(2018) (RCT) C: Medication therapy - Exp G(87.9% : 29 / 4)
n=33 C: Medication - Con G1(84,8% : 28 / 5)

Con G1: B+C. n=33
Con G2 : C. n=33

- Con G2(545% : 18 / 15)

*ESWT: Extracorporeal Shock Wave Therapy, TWOMAC: Western Ontario and McMaster Universities Osteoarthritis Index, #*VAS: Visual Analog Scale, SADL: Activity of Daily

Living, IIFRS: Faces Rating Scales, TAHS: Ankle Hindfoot Scale, **PGF2: Prostaglandin F2alpha, ttPGE2: Prostaglandin E2, #SF36: Short-Form 36-ltem Health Survey
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Table 2. Data of Characteristics and Adverse Event of Extracorporeal Shock Wave Use

First Author

(Year) Disease Device Characteristics Adverse Event
6) *T: Radial
M(a2%251()3 Knee osteoarthritis EMS Swiss Dolorclast tP: 1.5~2.5 Bar —
#: 8 Hz
) T: Radial .
Ji ) Knee osteoarthritis STORZ MP200 P Subcutaneous Congestion
(2021) F 8~12 Hz 2 Cases
8) T: Radial
W?;(?Z(;()Y Knee osteoarthritis STORZ MP200 P- 2~3 Bar _
F: 12 Hz
9) T: §PBD . .
Zhang XG Knee osteoarthritis EMS Swiss Dolorclast MP100 p: — Pain Exacerbation
(2019) E 1 Case
Yu WH' T. PBD
(2019) Knee osteoarthritis Haobro Medical Device V1.0 P: 1.5~2.4 Bar _
F: 8~12 Hz
1) T —
Par(12901H6()1 Knee osteoarthritis STORZ MP200 P: 2.0 Bar No Adverse Event
F. 21 Hz
12) T:
Zha(g(gn)é)G Knee osteoarthritis EMS Swiss Dolorclast MP100 P: 1.3~2.2 Bar —
F: 14 Hz
e T: Radial
(2020) Hip osteoarthritis STORZ MP200 P: 2~3.5 Bar —
F: 15 Hz
14) T —
Gl;goi(gx) Femoral head necrosis — p: — No Adverse Event
F—
15) T —
Wa(r;%z%)l)-i Frozen shoulder — P: 1.8~2.0 Bar No Adverse Event
F. 8~10 Hz
16) T: PBD
R?anJ\g() Frozen shoulder BTL500 P: 2.0 Bar —
F: 13 Hz
1) T: Radial
W(go%) Frozen shoulder MasterPuls MP50 P: 1.6~2.2 Bar —
F:11~14 Hz
18) . . T —
“Gors) ooty STORZ MP100 P: 20+02 ar -
pathy F 10+1 Hz
19) T =
Ha(r;o\4V5I-)| Lumbar disc herniation — P: 1.6 Bar —
F: 15 Hz
20) . e T —
Lu QX Lateral epicondylitis of the XY-Kmedical-200 P 1215 Bar B
(2018) humerus ;
F: 10 Hz
21) T: Radial Intestinal
Ch(ezrz) 1>$' Rheumatoid arthritis STORZ MP200 P: 1 Bar Discomfort
F: 15 Hz 1 Case
Zhang Y2 T. PBD Subcutaneous
(20%9) Plantar fasciitis LGT-2500A/B P: 1.5 Bar Congestion
F: 5 HZ 1 Case
23) T —
Cfgzegzg) Plantar fasciitis Shockmaster 300 P: 2.0~4.0 Bar —
F: 10 Hz
. 24) T. Radial
L"Egmsg‘; Heel pain — P: 1~2 Bar No Adverse Event
F: 14 Hz
Xing RR%) T. Radial
(29021) Primary dysmenorrhea Master puls MP100 P: 1.8~2.2 Bar No Adverse Event
F: 15 Hz
L H® T: PBD
2017) Primary dysmenorrhea STORZ MP100 P: 1.5~2.5 Bar —
F: 10~14 Hz
Guo J S
(2019) Postpartum breast carbuncle MasterPuls MP100 P: 1.1~1.6 Bar —
F: 15 Hz
Luo D® ) S
(2018) Hydrosalpinx MasterPuls MP50 P: 2.8 Bar _
F. 14 Hz
; 29) T — .
Liang LK Limb long bone nonunion EMS Swiss Dolorclast MP100 P: 0.32~0.55 Bar Skin Redness
(2020) F 14 Hz 2 Cases
Zhuy T3 T: Radial
(2020) Osteopenia STORZ MP200 P: 2 Bar —
F: 21 Hz
i T:
Jin XQ»" Decreased muscle strength of .
(2018) lower limbs after brain stroke HB-ESWT-01 Ef _ o
Yi W T
(2018) Sudden deafness XY-K-Sonothera-500 p: _
F: 1.8 kHz

*T: Type, tP: Pressure, #F: Frequency, $PBD: pressure ballistic diffusion
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