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Clinical Effect of Electroacupuncture at Different Frequencies on Functional Rehabilitation After

Arthroscopic Anterior Cruciate Ligament Reconstruction: An Analysis Using Isokinetic Strength Test

LU Lin, SHENG Youxiang®, ZHANG Liangqing, HE Zhou
(Shenzhen Nanshan People’s Hospital, Shenzhen, Guangdong 518052, China)

(Abstract] Objective To investigate the clinical effect of electroacupuncture (2/100 vs 2 Hz) in combination with basic
treatment and isokinetic strength training on functional rehabilitation after arthroscopic anterior cruciate ligament reconstruction.
Methods Forty patients after arthroscopic anterior cruciate ligament reconstruction were randomly divided into group A (n=20)
and group B (n=20). Group A was treated with low—frequency electroacupuncture (2 Hz, 1 mA), while group B received
low/high—frequency electroacupuncture (2/100 Hz, 1 mA). In addition, both groups received isokinetic strength training and basic
rehabilitation. These patients received two 5-day courses of treatment, with a 2-day rest period between two courses. The
isokinetic strength test was used to evaluate the peak torque (PT) and peak torque—to-body weight ratio (PT/BW) of the
quadriceps femoris on the affected side before and after the treatment. HSS score was used to assess the clinical outcome of the
two groups. Results After treatment, a significant improvement in HSS score was observed in both groups (P<0.01), and group
B demonstrated a significantly more improvement in HSS score than group A  (P<0.01); group B had a significantly higher
overall response rate than group A (P<0.01). After treatment, the isokinetic strength test indicated significant improvements in

PT and PT/BW of the quadriceps femoris on the affected side in both groups (P <0.01), and the improvement was
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significantly more in group B than in group A (P<0.01). Conclusion In patients treated with arthroscopic anterior cruciate
ligament reconstruction, electroacupuncture combined with basic treatment and isokinetic strength training can significantly
improve the strength of the quadriceps femoris on the affected side and promote functional rehabilitation. Moreover,
electroacupuncture at a frequency of 2/100 Hz is more effective than that at a frequency of 2 Hz in improving the strength of

the quadriceps femoris.
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T 1 o 0 7 R T A8 O 2R R, T RR
J7 2 FUHTBE 12 332 B AN 22 55 A a7 T BL,
(EAR 5 FER 0T ] 3 6 5 1S e 5 1 JA] ] 28 Uk
B, SRR PR I A, i, R
Je 300 R S N i e SBE DU Sk LL g, DA A2 e
KATH A E Sz shRE, B BRIIE T AR i 2 iy
AT, EHRYT al SR LA 4l 3RS LU B
IF) 1 FEL A0 3R A FH T WA ) ™ £ B4 28007 AN AR [T
PRI T P &1 1 G O T P Rl i O T R D
FER I A WGRITT7 5 . A BT R PRE AL I 25
RE 5 A R4 55k S8R LTy (2 M P [ I 0 /0 B
et o AU I ZRASC B 0 1 2 B w2 AL P Al L
I3, AT G 3k L0 g 46 (PT) S 2 LT3 K0 | 0 g
PR LU AR (PT/BW ) B AN [R) AR 22 8] F) JIL T % EE
AT 5 ) P 25 3 JUL 70 3570 B AS ) A5 5 e B i
ST BN BT 2 SR T AR OR S AR TR Y i
IRITRL, AR A IR I RER E R R M AHOITE

1 AMEHZE

1.1 — M seR

EHE 2016 4 3 A = 2017 4F 3 A K b F
N e 52 s 2 B e A TR AT B A PR HE Y 40 1%
B, RABEHLAEH AT BRI R 5T 7 2 B
SR 40 ), 45 BE AN AR F SRS BEBLAY M A B
P, Hp A4l (2 Hz SREER41)20 61, B 412/
100 Hz M2 HLEF2H )20 1], P9 4 R0 35 AR 0% 1k | A8
A ) 9 R 2 GE a2 b, 2 R G T 2H E X
(P>0.05), LA etk WL 1,

Rl ANERHFHHAEBEE -—RARLLER

i3 PERA R AR S TR/

B &k Ok (¥ xts) (d,x+s)
A4 20 10 10 10 10 33.10£8.37  49.90+15.11
B4 20 8 12 7 13 38.40+£7.37  51.90+14.31

1.2 95 1930 B b v
1.2.1 GIARRIE  (1)AEIE 20~60 27 5 (2) 47 5] g
KA T RTAE LA EAE RS 1~3 4 H Y (3) Sl

WG T UL A 240 5 (4) A e iR AR P AL
UG R (5) MR G W & AR MIRIT 7 % g
fiif 5732 Sl 25 H BE R FF AN BRI R A .
1.2.2 HEBRARUE  (1)ZiATET 1A H N 4252 5 b
F SRR 2 M o 2 I N At B S S 2 iR
7 () G IR T EMER A I A
W97 TH A | At 25 T 8 R A R
T I FR GE P M 4 B IR B R I (3) RS MRS
H s (4) TOIRBLA A B 2R & 5 (5) Bl £ R
AheS 5 EE B .
123 WidEbriE (1) KRIEHE TR 2 MITRHE
CHIR TR ) 5 (2) MR G Ak, 06451 2R B At 3 97 15 it
HHRER); Q) RENRFHEITTARNRFM
it , AW,
1.3 FEELSHM

IERFEA B NET R ET, A% 0.30 mmx25 mm;dt
AR IS R R AT BR 54T A B R G AL HANS200A 5
FH CSMi(Ji Cybex) 2 561 M R 46 ; b 5t &R
05 B ST R A BR S 7] YTK-C F B 56 15 5 & #3 ML
R — KB Bl R &2 4% (CPM) 45
1.4 5k
1.4.1 EREGT YRYT A B EAE 2 YT R
HRER BT P2 )1 5 0 i s A B, 1R OB
PR 6 SURE T v IS B B9 . CPML I 2 . 22 35 0 AR
JRCTT AR A1 FR PR B8 I8 S AT R 0 oty TG |
0°~10°JF L JiE A, 4E4%F 2 min, 234 8 N 50~
10°, BERFFEE 2 min, B2 BOH RE 42 52 (0 5 K36 3)
JEFE, BEUK 20 min, 5K 1K, ELHEIT S KM 197
PP REERE 2 d,2 A R S5 HOATT
142 HERYITS B RN, 585 5 R
K UR B e i AT AR R = N
AR AR AR (BT oA R R R S, 2 5
ARG RS AT AR IR Tk S A
A0, W5 N AN IR AR R — X, A1 s R B2 b, 9 HR
P2 E A 5 2 e 5 0000 1R R — X, 9% Fe 42 G, i i 422
WM A HIEARER 2 Hz, BFHRIEL mA fY
i ;B 2l A B AR 2/100 Hz SR E 1 mA



Eo B

W, AR BT A UL AR AT A TR A L B 0T T G 5 T A SRR RS T RERE A M IR RS 1075

OB % B, FFLERT A& 2 1.5 s, 1 IRFFLERYT
30 min, &K 1K, ESRIT 5 W 1 ADITFRE ITF R
FRR 2 d,2 MFRIES IR .
1.4.3  SFHNUIIIZ B ARSI IR R
AT, R /N R R A [ | 356 B A S 1) O D AR
I FA R 450755 TERECTT VPG shit Bl 48
SRS ATREE RGN, — R E A A 20 1K,
ZIEHERE 30 s, MELHMEE, 1EAME
20 min N — RSN LIGIT 8 8585 OB
KA 10 min, BR 1R EZSAIT 5 8 1 DT,
JrRREIRE 2 d,2 NP RRIE S AT
1.5 UEAE bR ST T5 ik
1.5.1  JECT Hss W43 W W —Riay T I ZEIG 7 1Y
55— K BT RELESRK H A —AF a5 4T Hss PFRE 15
100 43, o G035 i i 2 10 43 O R v 10 47,
TESIEH 18 43 &9 30 4 WLJ1 10 43 DB 22 47,
1.5.2 SFHAUIL W EREREE (kg) AL
L AT Ry 450/ 48 B B E TR A B
(470 LS AT RE R HEA T iz 3, S JE iz s 10
WA A SRR UL LS HEZE L PT 5 PT/BW fH.,
1.5.3 JPRCEA SRR b oF ik R s B,
WU T Hss P40 MM 8dl , 97 800 =R I7
JG=IRITHN AT HTX100%, J7 AR E>T5% R B3k
7 RUFEEL 25%~T5% 0 51, I7 5048 B <25% h e .
G g 4[] B Ty 7 200 9 5
1.6 Giil=hbBe

K HISPSS 19.0 #EAT 8 A 1 PO “xt
s"FN IRITHTIE B 5 HECR T ¢« K50, 41t
BOR FIMSTREAS ¢ K865 45 90 B0k 2 1A) L AR
Mann—W hitney U K56 ; 1HECTERHH E 0% (%) 2R
s L BCR xR 5

2 R

2.1 WA BEIRYT TS RO Hss PP4r ST R LK

262 JEIRYY, WA IR et R AR O
Hss P43 (P<0.01), H. B 20 4% s i 3 0 v+ A 4
(P<0.01);3R77 )5 B 4ly7 34+ A 41 (Z=-4.690, P<
0.01), HUWFE 2,

R2 MEBREBTIERXT Hss TR RITHHI LR
Hss P43/ (43, X+s) IR R
AT T IR WA R KR ARE%
A4l 20 56.60£16.236 62.50£14.3144 0 2 18 10
B4l 20 58.50+12.751 80.00+9.3254* 0 17 3% 85*
H SR, AP<0.01; 5 A 414, % P<0.01,

A n

22 W4 B AE R REDE R Sk L PT {8 . PT/BW
) A

22 JIRIT IR, WAL IR RE T R R sk
WL PT 1 K PT/BW {i (P<0.01), H. B £ Tt i #& FE A
T A 41(P<0.01), PEWFE 3,

*3 MARBERTEEEMNRIELM PTER PI/BW BILLE

(x+s)
PT{H/(N-m) PT/BW
Hil n VA N T ;
67 i HIT IR T BT
A4l 20 10.00+8.37 22.80+9.614 18.20+11.90 34.90+10.86*
B4l 20 9.90+6.23 31.50+7.564* 16.10+9.32  44.00+8.974*

T SIRIT AT LAY, AP<0.01; 5 A 4114, % P<0.01,

3 iTig

B IA Sy, TR T B0 OGS R Rk WL | ot
BRSBTS iR OGS LA, AR
WA SE A 388 0] 9 5[] ) R S B IE SN 2 b
HEAR AL, 28 ROFERE , A0 I, 3 BOUL A 22
A, KATRGE 5 SR T AR S A T i Bl R
BRI, 228 R 37 SRR B A, A Z W S BOPL A 2=
A o RO A XA AR S L R B R RR
TR MK B T Bl 52 BR TR A 7 RAE I W, AR IR
HR A H = Ll B30 HEIE L 5/ C S T B A
F E A A A 2 IR AR 32 A P B 42
7B RIS AU e A A, A8 R TR AL I, LA
P AR I S AT I 1038 2% 1E R dR 2T
AT, R LN ZE 4

B O AT A2 SR EE R S LR ML R
K, Paul D J 5502 [& ] 68 2 A YA i 45 It PR S50 {if AR
Wiz By it g/ Ak i A 2 A T S A L I 2
1z PR E 1Y S5 A ok S Bt —Fh 55 L PR S Pl 46 )
AF DEFC B39 MG BEL 190, ey 3 B [ AN 7 AR
JE | FLHR A HEMTUS P BE ), feff LPA 78 I hd A
HATAT] — R REAS 2 f R BH ) A 2 LA A £ 77
BCA H R Bk 24 HA RO LA N ZR07 2009, 45 3
WL T 2 it 2 R bi, Hor PT S i i) 3 )
PR LT A7 B0, HLARDBR U Ly ey, =S80 ek
FE I T EE B8 bR s PT/BW BE I8 /D 8 R AN ]
AR R B8 T A FE & AR b A
AIF 5 5 7 45 AL D0 D0 e g AR 0 1 Sk LAY PT
PT/BW , & G625 50 B kB . 2 AN 97 B I 1 4 B8 3 8
O JB g Sk WLAL g #8697 R AR B E 4R T (P<
0.01), H 2/100 Hz H %21 kb 2Hz L EF 41 #2 TH30CR
HHE (P<0.01),



1076 W1 F T S 25 K 2422 4 hitp://gkzzs.hnuem.edu.cn

2018 55 38 &

T Hss VAL AT 2 My, Be b4
WML iZshtiee, R HEF R LA
R XM ARSI, 40t 2 ARITE 2 He lL
FH41 5 2/100 Hz HEFA1H MY Hes PR3 E0IR
SPRTA B (P<0.01), H. 2/100 Hz HL 20 5 g
KF 2 Hz HEFH (P<0.01), 5B 2/100 H HLEF 413
2 Hz AEFA AR B 4F, R Hss PPor 1T 57 2048 5L
HEATI7 P e, P A A 38 oA B B, i 2
TR YT A K& DA I O 15 Ty B e i A5 21 B 8 ok 36 |
BRI AT R EIRYT

HLEH A Th 0 R B Z R S50 B AR [
3 ) BB R T S ()RR R S 2 LT 4k S S
AR, I 00 Sk AL AR I AN ()R % 0, 1 4
AN— WTBCER IR W) ZAET
R ARG By B RS O R S D) g
P RE N FERNEZ —, AFRERYN,2 Hz il
2R LI P K 55 M ME KRR TR, 100 Hez A5 28 L
A 1A 5 M RS T, T T Ao A48T 238 28 A R A — e T
JOR I) B R, 1 A5 R B ik, 35 FH 2/100 Hz SR L
B RE AT OB , O ERLR R AR MR ek /N X
ST BB A FURAE T . 2 Hz 3% 8 T 5
W, R XA VR 5 325, % IR T M5 R
WUA AT B0 LB (4 84493 52/100 Hz 530% )8 +
B, AN AR 24 aTAE TR B AR RE R 2E M i
11, MGE A LUE TR W BR AR B, 2 18 5 2 A
R IEATRIFLA WU B 7= A= it 2, B[R]
JE R BRI, fE 2 i o i 2 P 5, i — 25 HE SR T I
IRIT R, A0 38 1 G Hss P43 DA R B0 3k AL
PT PT/BW 2 [6] () L A5 UE 52, 2/100 Hz #5041 41
PO G 18 B T g B v AR R v Sk LU
LT 2 Hz SRR AR, 5 A DF o4 R —2, A
H RN ML TR — B o 450

g LTk A A S L U 2R he B R 4R
R 2 T i 28 S A R R R R R b sk LA
71, $RE M Hes W43, ARUR B A I hE
52;2/100 Hz SR 4TS 2 Hz SUREEM A L, 238
T ST AR 5 Ty B8 B A AR T B I R R 4

B2 30k

[1] VAN DYK N, BAHR R, WHITELEY R, et al. Hamstring and
Quadriceps Isokinetic Strength Deficits Are Weak Risk Factors
for Hamstring Strain Injuries: A 4-Year Cohort Study [J].Am J
Sports Med, 2016,44(7):1789.

[2] TR sk 25 Bk L AE N TRIUEE HL BT A T I ME ) 4 58 Hh AE IR
PRIT HOWEE ()] A v I 2424 41,2013, 31(12):2727-2729.

[3] COUDEYRE E, JEGU AG, GIUSTANINI M, et al. Isokinet-
ic muscle strengthening for knee osteoarthritis: A systematic re-
view of randomized controlled trials with meta—analysis [J]. Ann
Phys Rehabil Med, 2016, 59(3):207.

[4] HMIT K e R T, AR A8 B AR SR 2 3 B AR L
IR ZE D155 A B 44 58,2016,22(12): 1080~ 1082.

[5] WU 22,2 R AN A O B IR YT AR T T
By AT [)] S 24,2016, 11(3):110-111.

[6] BR W, 55808, TR PHAE, A5 0 BT i £ A I OG T B R SR A
I F . T 4 %%,2012,32(4):309-312.

[7] Br O,k — #RifEse A S S RN GG e B
He AR JA T IR KT O[] 10 AR B 25 K5 2441, 2015,39(2):
139-141.

[8] PAUL D J, NASSIS G P. Testing strength and power in soccer
players: the application of conventional and traditional methods
of assessment [J]. Journal of Strength & Conditioning Research,
2015, 29(6):1748-1758.

[O] A& ™ 4% Py A0 AL, A5 S0 4 S0 4 I 50 3 B 4l 38 RS i
DUk LS AL ER B2 M B BE AL RS [0). PP BE 45 A 243, 2012,10
(11):1247-1253.

[10] HE B J, TONG P J, LI ], et al. Auricular acupressure for anal-
gesia in perioperative period of total knee arthroplasty [J]. Pain
Med, 2013,14(10):1608-1613.

[11] HOOK I L. Danggui to Angelica sinensis root: are potential benefits
to European women lost in translation A review|J]. J Ethnophar-
macol, 2014,152(1):1-13.

[12] 5 3o, 3R4fal 22 ¥ 55 253 2 BB X I OG5 46t
PR (7 RO ER T390 pig r = 2 K 224 41 ,2017,37(10):1116-1120.

[13] BONE R C. Toward a theory regarding the pathogenesis of the
systemic  inflammatory ~ response  syndrome: what we do
and do not know about cytokine regulation.[J]. Critical Care
Medicine, 1996, 24(24):163-172.

[14] x| ALAR  OF A el A B XA AR 5 35 48 O RO i
4w P9 TAKL 323K /9 52 0 [J]. 380 mg o B2 24 0K 2% 24 41 ,2017,37(1):
65-69.

(AXH# EHZ)



