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Clinical Application of Focused Ultrasound in Korean Medicine
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Objectives : The purpose of this study is to investigate various application methods of focused ultrasound and apply them to
clinical use in Korean medicine. Methods : Search was performed using the search engines of electronic databases, including
PubMed, ScienceDirect, Cumulative Index to Nursing and Allied Health Literature (CINAHL), ScienceON, Oriental Medicine
Advanced Searching Integrated System (OASIS), China National Knowledge Infrastructure (CNKI), Wanfang Data, Japan Science
Technology Information Aggregator, Electronic (J-STAGE) and Citation Information by NII (CiNii), from inception to July 2023
without language limitation. Inclusion criteria were clinical studies including randomized controlled trials (RCTs), and animal
experimental studies related with focused ultrasound treatments for acupoints or meridian sinews. Results : Total 17 papers, 7 for
RCT, 6 for in vivo animal studies, and other experimental studies, were finally selected. Indications used in studies were shoulder
pain, back pain, chronic back pain, and degenerative knee arthritis. In experimental studies, studies on animal models of hypoxic
ischemic brain damage and hyperlipidemia were also conducted. As for the acupoints, LR3, LI4, and ST36 were used in clinical
studies and, in animal experimental studies, GV20, K11, and ST36 were used. As for the dose, 4 studies below 3 W/cm’ and 3 studies
in the range of 0.625 to 5 W/cm’ in clinical studies, and all studies did not exceed 5 W/cm?. In animal experimental studies, 0.5
W/em?, 2 W/em?, 7.5 WW/cr?, 15 W/er?, 10~20 W/cm® were used. In all three studies describing the penetration depth during
irradiation, it was less than 1 cm. Conclusions : We suggest that focused ultrasound is an appropriate treatment tool for stimulating
the acupoints to transfer heat energy. Future studies with rigorous and well-designed RCTs for various diseases will be required
to ascertain the focused ultrasound stimulate acupoints or meridian sinews.
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Focused Ultrasound in Korean Medicine
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Table 3. Summary of device development experiments for acupoint treatment of focused ultrasound

First Main Experiment subject; Safety,
author  Development device intensity; irradiation Results adverse
components h
(year) time events
Kim Ultrasonic moxibustion 1-MHz Skin of pork, mouse; 1) FEM simulation of temperature distribution Demonstrated
(2021)"®  device ultrasonic 1 MHz, PRF at 10 Hz, and acoustic pressure agreed with the safe and
transducer pulse duration from experimental outcome. durable
with concave  10% to 100%; 120 min 2) No skin-tissue damage to the mouse performance
lens abdomens after therapy.
Tsuruoka Focused ultrasound ~ Concave PZT  Healthy volunteers; 1) During stimulation BFV decreased in Con No AE
(2010)'"®  acupoint stimulation  transducer, 1.8 MHz, 1.24 W/cm?®  group (p<0.05)
device polymer base 36 sec 2) After 180 sec, BFV increased significantly
(p<0.05) in both group and no significant
difference between Exp & Con (0=0.012)
Chen Ultrasonic transducer Combination of Computer simulation;  The combination when inner radius is 14 mm NM
(2011 for ultrasonic a self-focusing and outer width is 10.5 mm, the inner focus
acupuncture concave radius is 38 mm, the outer focus radius is
spherical shell 65mm can avoid skin damage and achieve
transducer effective stimulation of acupuncture points.
and a focusing Through control of distance, can satisfy the
annular energy distribution mode required by
transducer ultrasonic acupuncture to the greatest
extent.
Liu Ultrasound Verifying Computer simulation;  Can provide traditional acupuncture technique NM
(2020" acupuncture focusing like lifting&inserting, vertical&tilt stimulation
depths, and can meet the requirement of needle

phased array
of ultrasound
acupuncture

shape for ultrasonic acupuncture.

sec : second, min :

flow volume, AE : adverse event, NM : not mentioned, Con :

(Tsuruoka l)) =il

Concave lensE At

A 1AKIm?), 7749 o g RCT 1
2% AEF ol 278 (Chen®, Liv™)
&3to] Y&229) 7712 THEY, THE MMJ»« Folo] A=
slo] J A= {4283} 710] SARR 27E A1, TR &4,
AR, oA, TR AT & vl fi} 5ol foldt ans
AsIIrty. 2SI Table 3).

8. o4
AElE Q17 thit AT 5 ol dRES Yol sl Earst B
2 = 47A(Tsuruoka”, Wei®, Yoo?, Liu'?)e]ict. o] = 34

(Tsuruoka”, Wei®, Yoo”)2] 3<% o]} ko] uhaialA] QIokal
1AL et 48 A&zeuteat AEE 180 24 55
7o) ERRSIH O L} 244171 Qo] AAlE]o] mild adverse event®
Bsolrk FEARATE & 17(Zhao ol H&zgwh
Al F919] B Bl P ERIsigiaL OVJ Hk3o] gllrtar
Huslgic) 717] i AEeATelA & 27(Kim®, Tsuruoka™)<]

minute, PRF : pulse repetition frequency, FEM :
control group, Exp :

finite element method, PZT : piezo—electric element, BFV : blood

experimental group.

ngjo] m

A7oNA &zt Ale ol ¥kgo] gtk Bt

stk

2y s

H&220} N gaz w70 A7) glo] iR =4 239 %EE
HEE AJ7H)(1~20%) 60~80C7HA] &4 <= lth. &4 W &
%= 5 N(ranscranial) Al thigh 7 2] 73'5?)4541
Qlom, A3kt EAlE(targeting)S I8 MRI F+= ultrasonog-
raphy (US)S o183 49 7lol=of| Tt A7} 18y Folcp?.

HIFUS] 55 &gk 218 o] tisixle Tt 7Hdo] AAl=
190y, & auE 59 el 24 9] F4-2]9] ZAl7(denerva-
tion) ‘%1'_}04 Holl58 A-f{nociceptive fiber)?] WEE &
ofF, 7]74]X4 BYE 59 olAd o] WalE st 417
AR BEEE HIBA HFH R LA 715S WS 5
AP,

A&E23TE B ASE 9152 skl IARE 37 310 2
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Fig. 2. Yang-ja acupuncture metho
Reproduced from Korean Acupuncture & Moxibustion Medicine
Society Textbook Compilation Committee. Acupuncture medicine
2020:33-9, with permission of Korean Acupuncture & Moxibustion
Medicine Society.
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