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Clinical efficacy observation of electroacupuncture at sensitized acupoints for knee

osteoarthritis

Wei Yanrong', Lin Baizhi', Li Minzhi*, Yue Zenghui’, Liao Ling' (' The First Affiliated Hospital of Hunan University of
Chinese Medicine, Changsha 410007, China; *School of Acupuncture-Moxibustion, Tuina and Rehabilitation, Hunan
University of Chinese Medicine, Changsha 410208)

[ABSTRACT] Objective To observe the clinical efficacy and safety of electroacupuncture (EA) at sensitized
acupoints in the treatment of knee osteoarthritis (KOA) , and to compare the therapeutic difference between EA and
sham EA. Methods Ninety patients with KOA were divided into an EA high-sensitization acupoint group, an EA low-
sensitization acupoint group, and a control group by block randomization, with 30 cases in each group (1 case dropped
out in the control group). Mechanical pain threshold was measured before enroliment. Patients in the EA high-
sensitization acupoint group and EA low-sensitization acupoint group were treated with EA at 4 affected-knee acupoints
with the highest and lowest sensitization degrees, respectively, using sparse-dense wave (2 Hz/100 Hz), 1—3 mA.
Patients in the control group were treated with sham EA by shallow needling at non-acupoints. The treatment was given

once daily, 5 days of treatment followed by 2 days of rest, for 4 consecutive weeks. The visual analogue scale (VAS)
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score, Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) score before treatment, after 2 and
4 weeks of treatment, and traditional Chinese medicine (TCM) syndrome score before and after treatment, as well as
the onset time of pain relief, pain disappearance rate, marked effective rate, and total effective rate were observed in
the three groups. Results After 2 and 4 weeks of treatment, the VAS and WOMAC scores, and the TCM syndrome
scores after treatment in the three groups were all decreased compared with those before treatment (P<0.05). After
treatment, the VAS score, WOMAC score, and TCM syndrome score in the EA high-sensitization acupoint group and
EA low-sensitization acupoint group were lower than those in the control group at the same time point (P<0.05). After 2
and 4 weeks of treatment, the VAS score and WOMAC score, and the TCM syndrome score after treatment in the EA
high-sensitization acupoint group were lower than those in the EA low-sensitization acupoint group at the same time
point (P<0.05). After treatment, the onset time of pain relief in the EA high-sensitization acupoint group and EA low-
sensitization acupoint group was shorter than that in the control group (P<0.05), and the pain disappearance rate was
higher than that in the control group (P<0.05) ; the onset time of pain relief in the EA high-sensitization acupoint group
was shorter than that in the EA low-sensitization acupoint group (P<0.05). After treatment, the marked effective rate
and total effective rate in the EA high-sensitization acupoint group and EA low-sensitization acupoint group were higher
than those in the control group (P<0.05). The marked effective rate in the EA high-sensitization acupoint group
(63.33%) was higher than that in the EA low-sensitization acupoint group (33.33%, P<0.05), while there was no
statistically significant difference in the total effective rate. Conclusion Individualized EA treatment using high- or low-
sensitization acupoints is superior to sham EA in alleviating KOA pain and other aspects; the therapeutic effect of EA at
high-sensitization acupoints is superior to that at low-sensitization acupoints, and EA at high-sensitization acupoints
produces a faster onset of pain relief.

[KEYWORDS]

Sham electroacupuncture; Randomized controlled trial

Electroacupuncture; Knee osteoarthritis; Acupoint sensitization; High-sensitization acupoints;

BT H LT R(KOA)B—FUXTHETR 1 BAREFE

AR W R M BN B B B R SRR AE 1 M R AT
ST P I R RN R ST 5 S sh D sk
B R N T W Ak R R S T,
EL By 52 ) v 2 AR N A 3 T A 0 3k T A ]
B, AR SR BT 4 25 (NSATDs) R H: R 497 30wk [
B 48 B R 72 O — 2 25 (R 0 il RT BB AE AE —
AN RN KR, B G A Sy b B 2 R T L A
KOA ¥ & # b i T 77 FURSCR BB BF 9 00F 55
R B A il KOA A OGP I Bl 565 T g™

T AR S Ak AR AR AL TR 1) . B
R AE IR A AR R AR B AL ] & A R
H, 2RI R R B B AR AR U R i ok
HE O R A 72 B 7, At o) Ak A R S 1 o 8 T
ARAFBLIF YT RN, 3 F O A R B T R A
PRAL L ER IR YT KOA (1 Bl AL X B 56 0 4 475 45 0 ik
Z o H, AWETE 0D I R R R G
3 A WA B D DXy e BB S ARBOT, B AE R
S5 VA0 HL B R BT AREN S B IR IT KOA 1
I R YT 25, LA Ry oA B Ak B 48 = N A iR Ak
LA 36 97 O 5 B IR0 O B 2K s . BLBE ot 45 R
mr.

L1 m iR s

2024 4F 8 A ~20254F 10 A T Wi/ o EE 25 K2
M E R REERERTE WM E AR
2 Kot KR 5405 6 a0 A BR E 1) KOA 3, Al
Sl R R R M 0 R 5, S BRSOk (9]0 #E 7 R
DL, 24 3003 56 8 B A% 2 A A e 1 3 R AR A T
P A 0 B ¢ 8 1 S Bt n SR U N B o 2 )R 4
PRAR SR SRR, R AR AR R T 306, R
FH X B HLA S B 1 2% ST Ge i h N Bl H SAS
PR CHRAS 9.4) A B Bl AL 23 B 51, A2 B Bl AL 2 55 31
FEl:001~090, i FH RN 5 B % 3445 B 3547 43 e FRORE
BRI 1 1 10 LB B AL 2 A 2% 2 (R A
S HL B B L) AT R, B 5T BEHLAL T )
WG IT FSE R IEAL 23 ) 3 A7k <7 BB 9E  BR AT,
ANt B E . W& 1 H, 58 Br g8 A UL 71 89
151, v el B v L 30 491, H ARG /4 30 49
Xt HE 20 29 ] . A 5T B 3 ok W R IS 2 KR —
B I = B £ B o A 25 Bt os At ofE (f2 5  HN-LL-
KY-2024-075-01) J [ Br A% Gt B= 2 i IR 12 46 1 W1
B M QEMS . ITMCTR2025000631) .
1.2 2WikrifE

S PR E S S BR SHE (R T RE



Bt BT 5

Jraem )" O 1A A W R Z WK ; ©
2R R (0l 7 AV B 67 AV ) s R TR BRAE A BCE T
B b T () B8 PEAR OG5 B FOP B O 4 ik
50 % ; @ f2 48 18] <30 min: © 1 3l I A7 15 B8 48 3
(B, FAEOMO.QO.@ O EZ 24T 2H .
1.3 g4 A bR

O FF A VH BE 2 Wi br i KOA 19 B % O 4 i
40~70 % (# 40.70 %) , B L R ; O VAS W43 1
3~84rZ [ (% 3.843) ;s DZ X #H A, HIE%EH
HRE. A HEEI A
1.4 HEBRPRE

@ J G 1 At R P 9 T s, T 2 LT G
TR VHL B O A IR KU R G Y I
RORTTAIM ALRRYE ST 2 BT RO
FHE B A B R S S S R I M T R
QA LM AR R S M R M R OC T R
@ W91 OG5 WP 5Ok K OB IR ER 2 4> T ik
BT 5 © P EAMEIR AT MR R R AE B 51 & T i
SR 1 s QW52 3 HI B 68 198 52 W 36 7 7 ARORN 4 4 Pk
Fi 28 0 A O ™ E 0 A Canao LA BE AR
A LI FR g Chn Hy 1) Il D) fE R A AE )
JE W I B R B PR R R B R
© 1 16 i 47 F 4> B MR G 5 A T A% Yo MR R IR 9T
W OFFBERT 3> H W72 0 B NIRYT
F6 5T TS 25 W O i vl e R e B TR AR
@ e/ 1A~ A W R G T E @ AT 3
S A P ek AR S R BT A% 2 L 2 R A AR L R KR
2 ECHARIR YT KOA 259 oA 56 rh 2535 @ 4F Uk
a0 FL 0 2 @B 5T 3 A Oy LA A A 3 AR i
5
1.5 Wids /iR s ifE

@ LIAT: Ao Ji RS HE A B9F 52 152K 17 3 s QA A
BARSGE S R 7 R4 . DRoe b B b i Al i S
NS IS NI SR S O 3R N N N e S &
53T
1.6 SIBRARE

O 56 o b gk BLER G B 5 SR O, A4
GUABRUE, AT G HEBR PR E TR A AE ; O AH
Ja TIRITF LS
1.7 kbR

W 5 3k B o AT ] 7™ R RS sl 1
AW R T B B 2 AR Y, s L
LA F Ak S AT

<

A\

1.8 RIT ik

L B e A s DO R A7 s B B R — ]
SRR AR AR T SR AT 5T B A KOA B /B TR
oA 150 1K T il B A2 3 1 A 43 S s I v L
BEE MR ES T OBA A R L BEOE Bk % il
SROBHBE R . M E N S IR E R R ECE R A RS
FEAALY(GB/T 12346—2021)1%, KOA 5 # 78 %% 1
ARSTR AL AT S B AT B i R Ak B 4, o M
AR B R AR R Rt T TR, A A U A T
R A LA IR B . TR R R R A e
A A5 P FOR S 1 AT AR 5T, BF 5 o A R 0 D AR
(PAIN TEST™ FPX, 3 E WAGNER) Il & & # &
T b AR AL B LR B, 2 7% i SOk g SOk
S5 A KOA Ak 7T e 1, AR 4l 8 180 DA /1N 310 K HE
JF 36 B 3 7 Hh Ak R T HE 44 T (HL A B
E /N Y A B 7L AE SR iz JR A 1 s B
LS A B 5 v R R AR A P B B R R S H
DY T AR A2 s o T R B R o BB A i R T
FE TV N R R A AR Ak S AR AT
7, SR FH S 3000 98 SRS 0 B 5 Jeg 35 707 ML B IR 1
B, 4R AE T B MAX A B I3 433 Sk X
A IVANE S e B | S I AR e e N e |
J3 B R LA B . A TR — T 2 Yok i 4 S 22
{E/N T 100 gf, ISR P 44 5 45 2 YA I 45 2R 22 1H K
F 100 gf, MRS I 565 3 %k, B3 IR &5 R FHE . ©
B A R B S B SR B BN A SRy 3 il
75% LB H L T, % 0.30 mm X 40 mm — ¥
JC VA &L A B BRI TR B AR I BT 3 A AN R UR AN
I, 1 o 3 A JRR A JB, LA SO e . EF AR U
T8 R e AR 707 | 3% 48 SDZ- MM L H T 517 4 (TR
BEyr H AR ED) TR KON 6 (2 Hz/
100 Hz) o PR g8 3 e 8 10 7 A ), — % L 4 O
U A5 H2 [0 457 8 AH 3 A 141 o, ik B 2 41 5T
PR AR, AN BB S = L 1 4L OE b, N AR R
R 1 LHAE f o TR B LA HR 3 e T 2 LR 5] ik
PR AN 38 1 fie RORE B A BR Ll H PR FEFE 1~3 mA 2
] A UK R B )RR 2R B 1) R 30 min

FL AU A A« e B A A B Ak R R HE 4
FEJ5 CHLMOR B9 (A 35 K B 4 A BRI XA R % s
B AR B AT o AR I AT b R AT AR A A P o
T RS T BH B SR R A AR R B e o BRAE K
I [ L v AL

it R« 0 R R R R L TR BT Y R R L
I DA A7 358 187 {5 018 3505 07 A7 O o MR B of A . R



- 4 -

Acupuncture Research

I3 A i (A N TR B RS 2 AN L R (A
BF B R AN 1 SFAE AL, = B8 35 IF 1 ~F AR AL .
F AR B EIR YT R AE £ ] 0.30 mm X 25 mm
— UM TE B AR L TR B R R R G i v
2P AR A (B e T AR S R b Ry —
XF o, BB SR M 1 SFAE 7CAE = B 38 25 9 1 5FE 9T
VISR A T B S QS N
R HL B A R BT T o

DLk 34 B E BB B A 30 min, B H 1K IA
Jr5dEIRE 2d, ELLIRIT AR .

1.9 WLEHE b B A Jr v
1.9.1  FEL5RERR

P e B R (VAS)TES I TR AL 6
TPITHFLRE A3 E 00 B 0~ 1043, 4018 8 & 452 7 K
AR 50 40 OO 5 1~3 40 R , AT R AN 1R
J G 4~6 43 TP RE YR L SE BRI, e 32 5 T~
94y« FE IR PRI ZN  ME LA 27510 43 < JRR , TG
DA Z MR . M TIRIT R IR TR 2 8 B 4 )8
BEAT IR .

1.9.2  WEL;JRTE R

WOMAC B3T3« V4 28 KW Fl 22 5 5 Wi Ry K 2%
BT RAE B (WOMAC) WA, T # i # 6
A R AL AR R G T RE 3 A Uy
I, Fe 53R 043, Fe e 43 0 96 43, PE 438K i R om i
B L AR TR T IR YT R 2 R e 4 AT
A o

P U A R AR ) < AR B R H I R R VAS T
A3, 0 SRR A8 MG R VAS T 43 8 R 2R K
30% iy K EM,

PR I G R R B3 Had R VAS T4y,
VAS FEARE] 04 H 24 h W T8 ) 5 K0 TH
OB A AP T O 8 B0 B P R T R R KR
TR F(U0) = (£ 4L T 2R ) 85+ 45 4 9 850 X
100% .

Hh B E A B A3 R T HT R S BRI G B Y
5 oG IR 45 A2 97 35 R (2023 4F B )N R Bk
e, BRI OGO O RAE G i ik oG 12
€ MR Z ) MRS EWER T R b 4
G5y (0. 1.2.341) , 45 4 43 {H AH I Ay o =i 43
oy

I PRI R4 2 BR 2002 4F v 24 37 245 1 IR F 95 48
J U AT ) 9 JE 5 b SF- 75 i KOA (9 1 R I7 3800F
e bR AE i B A B A3 8 3R (00) = (JR YT HITA R
Sy =1R97 IR B ) IR YT RS X 100% . I IR

P AT 2 v B IR A R 3k 2 =95 90 5 i AL« B IE A R
3 =T70% H <<95% 5 A AL : h BE UE i FR 43
=302 H<<70% 5 TCRL : v B k4 AR 43 i 2 H <
30% o ARG B E AR BT A5 ARy St R T R S
H B IE i ARy, A B R (00 = (Il AR 38 A+ 42 350
B R B <100 %0 5 B A R (%) = (Ilfi IR ¥
T 58280 A 80 191 88 - S 1 %R < 100 %6
1.10  Z2ETm

WS 6 7 W TR AR 5 1R 0 S B L L iR
TSN RFM . A RENREM, NS b2
LT B F R 2, MK 993 17 0 DB J2 15 5 2 o
1B
111 Geif=tabsg

B R FH SPSS29.0 3 #E 47 £ 40 b ¥ 5 S8 1t
%M, 4 FH Shapiro-Wilk K 56 DL ER 28 7% 22 7 725 H
A RS AT B S AT . AR T RS A
B 3% 2 1k AR o, DA P 4 4 4 A o 22 (T ts) EAT 4
W, R R Dy 2257 M i 24 8] 2% S kAT e
LSD #1709 22 5 LA, 41 9 b AR R R 9 I R
RARITELZWE T 200, &8 TEESHR
SR s RGO R e R A S G il N1t o A DLV
(Pys, Po) JHEAT $ 38 , ] Kruskal-Wallis & 5 ¥ 41 £
21 8] 22 5 L8 5 H Mann-Whitney U K % o 17 71 R
255 WG A o 27 i W R S 8 (A 43 1)
fifi 5 05 K 56 5 Fisher K B K 360 0B 47 L. AR5
IR A G BTORE S R R AR 3 5 SR FH U 7 22 40 B 340
LIT RO R R E R IE SRR R 22 5. U
P<<0.050 22 5 A geit# 1 bR .

2 R
2.1 3HBHE TR

SAH B E AR W AT A AR IR A, v
i R R G IR B, R SH LA T
GORLK V- B, BAT AT R, W 1.
2.2 RITH KOA B & m#i Ar BE AT R 43t

15 22 B ARy T, 78 e B AR BB Xl 60 4
[EVMA I S =R A e L S e AN
T HR B2 S5 7 2R A RO B e R BRI BT
COLTRE RS IO PH B SR BRI AL A AR B .
W2,
2.3 FUHKOABHE VASTES LK

IBIT AT 3B HE VASTE LR, 2 R LG i
BEY,CHAR Y. BIT 28 485 3B E VAS
P43 Y9 B3R 97 AT AR (P<<0.05) . JRI7 28 4 5

& F



Bt BT 5

ol

Rl BHBXTEXT

RBEBELHABLLE

Table 1 Comparison of baseline data among 3 groups of patients with knee osteoarthritis
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Table 2 Comparison of frequency statistics of commonly

used acupoint combinations for patients with knee
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Table 3 Comparison of VAS scores among 3 groups of patients with knee osteoarthritis
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Table 4 Comparison of WOMAC scores among 3 groups of patients with knee osteoarthritis
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Table 5 Comparison of time to onset of pain relief

among 3 groups of patients with knee osteoarthritis
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Table 8 Comparison of clinical efficacy among 3 groups of patients with knee osteoarthritis cases
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