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Purpose: This study aimed to assess the therapeutic efficacy of ultrasound therapy applied to proximal acupuncture
points, integrating the principles of traditional Korean medicine with contemporary medical technology. Methods: A
retrospective chart review was conducted on patients with knee osteoarthritis who underwent treatment twice weekly
for a minimum duration of four weeks. The patients were divided into two groups: one received ultrasound therapy
combined with low-frequency electrical stimulation at the proximal acupuncture points, while the other group received
low-frequency electrical stimulation alone. The clinical outcomes were evaluated using the Visual Analog Scale(VAS),
the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC), and the 36-ltem Short Form Health
Survey(SF-36). Paired t-tests were conducted for within-group analyses, whereas independent t-tests were employed
for between-group comparisons. Results: Both groups demonstrated significant improvements in the VAS, WOMAC, and
the Physical Component Summary (PCS) of the SF-36; however, no significant improvement was observed in the Mental
Component Summary (MCS). Between-group comparisons revealed that all the outcome measures, with the exception
of MCS, exhibited statistically significant differences favoring the combined therapy group. Conclusion: The application
of ultrasound therapy to proximal acupuncture points may serve as an effective adjunctive treatment to low-frequency
electrical stimulation. The study supports the potential of ultrasound therapy as a noninvasive and safe adjunctive
treatment strategy for patients with knee osteoarthritis.

Key Words: Acupuncture points; Pain; Quality of life; Osteoarthritis; Knee

Fo0: 29FE, S5, 4o 2, #EY, RE

Corresponding author: Lee, Junghan https://orcid.org/0000-0002-7679-3946
College of Korean Medicine, Wonkwang University, 460 Iksan-daero, Iksan 54538, Korea
Tel: +82--63-855-2025, Fax: +82-63-855-2025, E-mail: ckhims@wku.ac.kr

Received: Apr 4, 2025 | Revised: Sep 10,2025 | Accepted: Nov 13, 2025

(© 2025 Korean Society of Muscle and Joint Health https://rheumato.org



1. 917e o

FO
0x

i

A

B FERHEHS SHISNA S8 HYsk=oE 2
goz, Az Hajel B T2 £40 5] 553 25
7% A3lE 2 gttH(Kan et al., 2019). o] A2 HAZ o2
o3t m, T SHA] o2 735 YL +H 5 A= A
© 71t} (Hussain, Neilly, Baliga, Patil, & Meek, 2016). &3],
By FEHEEE T 55 25 AlgkEs Fhtste] &4
o) 49) A& AP FAlo] o|=H] BEe F7HIT =T
8 a91o = Z-g3tri(Ackerman, Bennell, & Osborne, 2011;
Tamimi, 2022). o]fgt o]4-2 55 Shslel B 7|5 A1 =
w2 ok avbHel A=Y AN A4E o2 e7E T gt
ghojstol A AAle] #9328 §AI5He ] glof BRF
27 2 dake sk woh Ak Al 7 (e E
(i)e] 582 2 Wk B4 A Mo, gojshy 2o 34
Q42 2] 72 QlehLi et al, 2015). £3], @&} of A=
Thohal s 29le) /18 8 2 Aste] FES Yoo, &
BE 229 ARHE F= A2z dA Uth(Kim & Baek,
2024). 0] % 2O\ FCERIILA)S HH Holok g B
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Wang, Wang, & Jia, 2022). £3|, 233= H|ZGZ 520
2 2] 7| 2e] AR} fAR HIE AFFEAE
Bke] )43 NS 2 5 9ITk IMHz 227k 413
2208 AT} o] Haksiel, of 25 em Zo]e) 2ol £
sod 243 AT 2L DL B9lo 55 AT U A5E E
£ 9] F2 AN (Waters, Miljkovic, Rascon, Gomez, &
Gurovich, 2021). ¥+, 3MHz 223k= g2 23S o
2 50, o 1-2cm Zo]e] W3 9 Zukzol g atel E3 3
9je] B2 aAsle} 4% 7ol YT BTE HeAhQing et
al., 2021).

1 ATE FAlo] 22748 Hgeto] ejaka o] 7
Wt A7 avkE AE 71e= S5kt stk olF sl
Wreifehal S A3 Y AR SAE et HE A
SFHEE IS o2 23uet A A3 A =28 HY
A &3 AT} A0t A=52 A 83 229 avE v
245t Ao 2305 A85hs 7R YA R
A1} 7Fs & Al AIstazA gt

2. 472
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A} B o] FETHE F55 242 AT 504 o4t &
Apo) o}57) 28 xolahic. AT AHL 28 FHT}
Al 22} H7} A = (Visual Analogue Scale, VAS) 4 o]A}2] B
2 550] I olah AN B2 A4 AALE o) HRU

% (M1396), TS HAA TALTHMIZY) Ak v 3
= Stieh AR BgARE X1 717b0) 28], 45 o), Bt
2o 2guhot Ao 24T BH 2 WL Ao| AL} T A

Fu A= A 55 W2 A2 Aot AHe At B9t
X & AR} 159, o AFn) A2 X8 AR 12He s =
2774 9] o 517) 2 0] A= gict.

1) AR R
%2799 e|ny|2 g BT A3} Aol B 29
Az} 212 2| 25k AlRekel s, Wesh sy el
T A= X 2 oF ZAFH G 250 BAX R E AT
glstich A= A oF 1529 2EH A FUsH| A=
o 7 7| ol A= Al 2AF G)otolrloto] 9 255 27 7] 7]
220 9 AuAAAIAR 2FA=7])(CM-7000T, 1.B.I
Co., Ltd., Gwangju-si, Korea)E AM-3} Tt CM-7000T<]
AFa 7t e = Level 1~19 7FX] &84 9l o Level 1 3=
oA chA] 10RHALZ Lol A AlEet 54) 280l 7Rsal.

Lo

A Fut Ap 2] 2.9] 248 TP} vk =2 24 o) A &
ERHREO) =5 Bapste] ToFo] WS & 4= e

Ao == 2.

CM-7000T9] 281} 1.2MHz Fuk= &9, OW £89]
7Hs3t A2 B 2 2oAlE 1.2MHz, 1 W/em®2) A7)
2 959k, W&ok, S8 2 SR F g3ttt

18] 2050 50 A2 X 25 533 WIE R 5935 A1
TR B X 2E 02, 18] 2089 AF 4T X 29}
1589] 255+8 333 MIER £ 93] A3 thyRts Bt
A& tpARrE A gskid.

3. 47+

1) &%

VAS (Visual Analog Scle)&= 327t AH41 9] 55 e &
ApHo 2 Wie 5 JES AT Aroj. Yoz
10 cm Z 0] 8] A& o]-§3te] FF7EE 0014 10714] H&4]
ol gre 2 et Sxb= 2219 F5 =S A 9ol FA]
s}o) o] & Bl 4L 55 W} sl

2) ﬂzsg}\-] _r_._l‘}god __/lg-ul 7]1—Az

McMaster Universities Osteoarthritis Index (WOMAC)2
F207)9] 230 2 o] 2ol 9w Al ) 59] HE 2 b
oh24ERRE B5 58, A% 28, AR /)% 1780 2 1}
o1 LT WOMAC 4 0~43 A= HEg o} 85
7k, $70] £248 FAo] A2 ofnjic.
3) A7 B 49 F

36-item short form health survey (SF-36) EPX]-.J AWt
2ol A7 B 4h0) A& Wolehe 70|t 367] ) Bape
2 7AEo] glon] B8 £5& Zaet thoret 284 4
o] 2 W3} Hrfat o] AHESIT). SF362 3 87)19] 319
=2 T AA7 s 1023, AA 9 A 42, AA

55289, QU 07 A 5BY, B 48, A9H 7% 2
wah A4 A% 55, AAE 48 AR RGO 2 L] o]
QT At 0~1009 02 A, B2 H4UASE A%
AFRl7} FEe ojulateh. AIRH A7 74 A|4:(Physical

Component Summary, PCS)2} FA14 A7} 24 X|4>(Mental
Component Summary, MCS)& &3l AQHA < A7 AEE

8o = Qlet PCSe AAl 716, AA A& AR AA
S5 4Rt A% H A& 7INke = A4S MCse= 89,

V818 7%, AA A%, AAA A8 AR g Vo A
Abste] 2 471 50T 0w ag A7 ool 4 Hzmch
AFRE Urehdit.

B 0] 242 7|7ke 20244 79 19 R E 20254 19
S197pA g0 B, Wekahin s g et PR U] 7|2 H &
91908 5912 e s APk HYY GO E A2E

22 2799 AR E AN R BE AAR AR APk}
2% H4o) Bk

5. X2 &N

B oj51o] B4 SPSS/WIN 27.0 2 I3(IBM Co.)S

ARgsto] BBt SR A, S 7| SEAS A
$3Hek. 15 W ©nE 915tel BTH AL AAstdn
T4 BYE LI ISL G AL B3

%) (WOMAQ), A1414 4F2) 2 (PCS), HA17
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#9123 1 E 95 wrijshal g L e 71 3
ST 9193] A o HA] 591S e H, AFAE A of ket A
£ Y3} HWKUIOMH-IRB-2024-11, WKUJIM-202412-
00). & A= 7180l =HE A=E Z83to] +RHAL
Agofls WIAE AEE = Sl A B LFAAE A
B2 Al g ol A5k AF52] o] ejofle AREA] ek
on, Are A7 FEF 3L HHF w71 Aol

A2
B AT 279 B WAL 137, o4 1o A

o
604 u|gte] 9, 60t 121, 70tf o]/o] 6ol o H A
22 63.2+10.24| $th(Table 1).

1) 28 0 B4

A7 A2 HEA R A 7o 29l AT} VAS (t=4.96,
p < .001), WOMAC (t=2.31, p=.041), PCS (t=-2.49, p=.030)
L EA o 9015441, MCS (t=-1.12, p=.285)= &-¢]5}
] 9k3kth(Table 2)

A7} A2 7 2o} US A 2 A2 2o] 3hel AT} VAS
(t=10.48, p <.001), WOMAC (t=3.84, p=.002)2} PCS (t=-6.31,
p<001) AH o2 Go)a9 T, MCSE $-2Jah%] 43t}
(t=-1.10, p=.291)(Table 3).

2) 2§ HEA

AFu} A= GEA] 2k A0} 2= 2| 29 USS] Y
A2 7He) 2| & A 2po] ER1 AT VASE A58 A= 2]
T2 USQ| BeY 2| 2ol At A= T X| 2ol H]3| F4
Aoz Folgt fAE BYrh(t=3.31, p=.003). WOMAC E
S AT} A= 2| 29} US| B A R to] A5} A= T
A g0l vl FAZ Lz fogt NS BATHt=237, p=
.026). PCS= A 2 to] AT} A= S5 22Tt {9
3| o 2 4L BAATHE=-3.70, p=.001) MCSE 5742
° 2 80151x] ekFrh(t=0.52, p=.605)(Table 4).

Table 1. Baseline Characteristics (N=27)
. . Total Low-frequency electrical Low-frequency electrical
Variables Categories (n=27) therapy (n=12) therapy with US (n=15) P
Sex Male 13 7 6
Female 14 5 9
Age 63.2+10.2 61.8+11.5 64.319.3 .539
<59 9 4 5
60~69 12 5 7
>70 6 3 3
US=Ultrasound therapy.
Table 2. Comparison of VAS, WOMAC, PCS and MSC before and after Low-Frequency Electrical Therapy Only (N=12)
Before After
Variables t p
M=SD M=SD
VAS 4.00£2.49 2.21+1.60 4.96 <.001
WOMAC 32.42+18.45 28.00£16.97 231 .041
PCS 51.59+15.70 54.86+14.29 -2.49 .030
MCS 55.77+14.63 59.29+15.59 -1.12 .285

M=Mean; MCS=Mental component summary; PCS=Physical component summary; SD=Standard deviation; VAS=Visual Analog Scale;
WOMAC=Western Ontario and Mcmaster Universities osteoarthritis index.
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Table 3. Comparison of VAS, WOMAC, PCS and MSC before and after Low-Frequency Electrical Therapy with Ultrasound (N=15)

Before After
Variables t 4
M=£SD M=£SD
VAS 6.301+1.18 2.90+1.50 10.48 <.001
WOMAC 40.33+28.41 23.67+20.42 3.84 .002
PCS 44.52+25.09 57.19£22.29 -6.31 <.001
MCS 63.08+£18.90 64.86123.42 -1.10 291

M=Mean; MCS=Mental component summary; PCS=Physical component summary; SD=Standard deviation; VAS=Visual Analog Scale;
WOMAC=Western Ontario and Mcmaster Universities osteoarthritis index.

Table 4. Mean Difference in VAS, WOMAC, PCS, MCS between the Two Groups (N=27)
Post-Pre
™ e I T
M=SD M=SD
VAS -1.79£1.25 -3.40%1.26 1.61 0.49 3.31 .003
WOMAC -4.4216.61 -16.67+16.83 12.25 5.16 2.37 .026
PCS 3.27+4.56 12.67+7.78 -9.40 2.54 -3.70 .001
MCS 3.53+£10.88 1.78+6.29 1.75 3.34 0.52 .605

M=Mean; MD=Median Deviation; MCS=mental component summary; PCS=physical component summary; SD=Standard deviation;
SE=Standard Error; VAS=Visual Analog Scale; WOMAC=Western Ontario and Mcmaster Universities osteoarthritis index.

= 9

T & (osteoarthritis, OA)2 A AIAZCZE =2 71
sl Hay Aoz, Azo] AAH AT
Fme] W3tz o) $33} )% A5 2t 5
Bg BB (Knee OA)L o}54 7 4H2] 2 (Quality of
Life, QoL)o| & F&S v|Rt}(Chang, Choi, Yoo, Lee, &
Lim, 2023). 87 2.2 Zydde] | aifost kB,
AR, L8, FAAE, 62 A& 5ol &&Hrt F
2o vl Aol 38 Sualy) o) cheret Ba
#o] 44T glon), So WP Holn] T A 2ol
st #4 o] F718kar lth(Alowaimer et al., 2024). o] &3t
A % o2 2912180l B 8ol 287 (27} Fug
aLglen, o]z goshy A=t X2t Y SR VWS
&5t HEAl © 2 AlA)] 75 BBt B2 sl FAF 9] 93F
Ao 7 B Qlth(Lee etal., 2024). E HLof| A
L omEel BelA 2 5 sl At 22 2] 2o} kel
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DRRES

% ARA 4h0) Aol §olg BT YO HAIA sel
o= gojulst Fjale] thehbA] ekgrch. Sluka®t Walsh
(2013)2] AT AF o] B Yool watalolet 5}
FOLt 715 A2 £ 229 Aol 218 Farol 4l

CFIL ST B AT E AT A To] 2go)g 8l W

HE Fo G729l B2 esfol= Au o) uk, 22 4ht
TS FHT 2L 715H A fEshe s At
9e-E & 4= 9IgIrh. ol BY1H Q) AR Fo] 55 WG ES
WLt gashAu HEY 08 fEskeEs B
9Le-& APFRICE WhA At 3 2912 ol 28348
B 243 LNAE 5 W71 259 I8 Aol atob]
A ) G b5l ol 2t A
(ECDE-EEY RLE s 718e Bl 7

A 8ie San dshe o4 2 ok w3 2850 94,

H| g2 a7t 25 9 Ao 22 9] 717 eh3tof] 7] ofsto]

7 MHE ST EN QG EANA Y A e

SFAAIFH S 754 0] E=TH(Robertson & Baker, 2001). 2121t

YA ) Ao A= B} bR 9ked, o] EE ALY

A 75 MRt = HA A A7 A F-238] F3A1717] o1 F
= 3| & B oS}(Nagai, Uei, & Nakanishi, 2024).
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EAst, ol 8 wo 2 FF AT %}f@% A isk 4} et
AR, AFAIAY E 27

WA otk B Q7L 0 RA A e WS o
R AR A B Ef—a, A7 ANE st

24 47} Basieh w2 AR 32 @ 714191 §4) w3}
B Fotom R, A2 Hake] (44 Ishe 7
A7t a7
SA, 2938 2 A=) 71 40] chet AP - Ay}
2 240] B Zact & ATl AE 7151 WA AL(VAS,
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