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Effect of Percutaneous Medium Frequency Electrical Stimulation Combined with Three—
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Abstract: Objective To explore the effect of mid—frequency transcutaneous electrical nerve
stimulation ( TENS ) combined with three—dimensional bone manipulation on the biomechanical properties
of lumbar intervertebral disc herniation ( LDH ). Methods A total of 280 LDH patients who were treated
in the Department of acupuncture and orthopedics of our hospital from January 2021 to December 2023
were selected as the study objects. According to the random number table method, they were divided
into two groups . The control group ( n=140 ) received medium—frequency TENS therapy alone, and the
observation group ( n=140 ) received medium—frequency TENS therapy combined with three—dimensional
bone manipulation. Compared with clinical data, clinical efficacy, vertebrobasilar hemodynamics, levels
of inflammatory factors, muscle strength of lumbar extensor muscles, surface electromyography and
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biomechanics of lumbar function and pain before and after treatment between the two groups. Generalized
estimating equation ( GEE ) was used to analyze the improvement of each index in the two groups.
Resulis Compared with the control group, the therapeutic effect of the observation group was significantly
increased ( P<0.05 ). Compared with before treatment, mean velocity (MV), pain regulatory factor
8 —endorphin ( B =EP ), muscle strength of each lumbar extensor group, mean power frequency ( MPF ),
integrated electromyogram (TEMG ), peak torque ( PT ), average power ( AP ), Japanese orthopaedic
association ( JOA ) score increased significantly ( P<0.05 ) and resistance index ( RI ), tumor necrosis
factor—- o« ( TNF—a« ), interleukin—-1 3 (IL-18 ), IL-1, IL-6, C—reactive protein (CRP), prostaglandin
E, ( PGE, ), matrix metalloproteinase 3 ( MMP-3 ), flexion to extension ( F/E ), Oswestry disability index
( ODI ), visual analogue pain score ( VAS ) decreased significantly ( P<0.05 ) in both groups after treatment.
After treatment, compared with control group, MV, muscle strength of each lumbar extensor group, MPF,
IEMG, PT, AP and JOA in observation group were significantly increased ( P<0.05 ), while RI, TNF-« ,
IL-1B, IL-1, MMP-3, F/E, ODI and VAS were significantly decreased ( P<0.05 ). GEE analysis results
showed that compared with before treatment, PT and AP were significantly increased after treatment
( P<0.05 ), while F/E was significantly decreased ( P<0.05 ). Compared with control group, after treatment,
PT and AP of patients in observation group were significantly increased ( P<0.05 ), while F/E was
significantly decreased ( P<0.05 ). Conclusion Mid—frequency TENS combined with three—dimensional
bone—setting massage for LDH can significantly improve the lumbar function of patients and relieve their
pain. The main mechanism of action includes promoting blood circulation, clearing inflammatory factors,
improving the muscle strength of lumbar extensor muscle group, relieving the fatigue degree of lumbar
extensor muscle group, improving the coordination and balance ability of lumbar muscle group, and
alleviating abnormal changes in back muscle strength.

Keywords: percutaneous medium frequency electrical stimulation; three—dimensional bone—setting

massage ; lumbar disc herniation ; lumbar and dorsal extensor muscles; biomechanical properties
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TR PRI S AE | J2 LUAME A k1B 78 Sy Feqilh, DL 2F 4E 3R A%
24 BEAZ S R T 22 SR BRARRAE , DA R RS LR
JRORR A Shy RS PR 1 —Fh5 g, JHE 2 g 238 o A 2K
PERGIIES—2" . LDH HAG AR = 2200 & ML,
H AT 2 A S P R 30 25 U A2 e 28 AR SRy &
YT TN 2158 LA K AME [B] 385 28 J W 2 U 2 %
O L PR TE N ME AR H | vl 52 Fitas 2 v s 25 SC VR
S B S| D B R S o € B = =i L = S R B
Iy i R Bk 5 LDH A 17 A% AT 28 35 S0 i R
_EEFXTLDH MIGYT T By EZEALE T ARIGYT FLRST
RIT L o FRIA YT S A WL s e A, R
BARJEWR AL Bt  MR S EIG YT, P S S g i
FEUJR X TRYT , B RE X AR I R R AT — 2 1 ek
FEVE L AB P O F AR BAR T A S AR A
SPRIT B YT E TR AL B R
S AT R TS B0 A5 e E 0, Hrp = A TE A
28 DA 00 BRAR A S R 2 4 2F S e, DL i
HIFE” AR ILAR, 32 2m R I ME R A 25 A R
Bavh BRI A0 22 Bk Al — AR 24 1 B A
B, # TR T MEZSBOR L Sy e s 2 gl
# ( transcutaneous electric nerve stimulation, TENS )
JE—Fh IS B ICH S AN B R 12 i il Bvey T
Jrk, BRI IR Z B TR YR VR YT, AT A R0
T BB E R, DT U b A B 25 W L XoF 42 v
ARG LRI T A AR Y R, AR RS LA
LDH B H AR XZ, 43 503 A [RETT J7 12017 W0
YT R, 898 R TENS it & = 4 1 E B i 23R 7
LDH X I8 Ad AILEE A= 9 1 2= R sz ), DL Ay il
PR LDH WRIT IS,
1 JwEeIEEE
1.1 — A s

P 2021 4F 1 H—20234F 12 H 4 Be 41 %2 #F
Fe B Blatis i LDH B3 280 ) M WF s Xt 42, Hivp 5

144451, 2z 136 451, 4E#5 20~60 %, SE-34( 47.64 + 6.27 )
25 AR MR B AILEL T 3272 43 R Xk BRAH (140 651, mpafivp
B TENSIEYT ) FIUELLH.( 14041, 1 B35 TENS Bt A =
HETE-BHESIEYT Do LDHIZWibR i . 218 b By E
W RRAEY U A ARRIE (1) 754 LDH 2 W
FrifE s (2 ) BEAE TCIEEB M3 S TR vl 5(3) i PR gk}
SR (4) BN R E A HEBRARE (1) HAHE
A SAIE ;( 2) HAG AT g8 ™ 5 i a6 U R 1) 7 E
JEUE I 5( 3) & I MEMEAE Pe 7 45 A B A9 A8
H5(4) IR ZLI 02 5(5) ANEENL & 78 il 3K
A RIIFFE , MO 22 o ASBIF T 38 18 5= g 2= 2~ e 2R
Z 2w (31652 20210601003 ).
1.2 #5F7E
1.2.1  WEARFTFHICE

WA £ B I PR B, L 6 M ) AR RS | B AR T
=45 F( body mass index, BMI ) AR AR R I
O3 k4 R systolic blood pressure, SBP NG D
( diastolic blood pressure, DBP ) WK 52 238 52 \LDH
433 LDH S
122 %Ik

Sof HEZH AT B2l Pl TENS , B A0 475 58 1) e
AGWAN:Z 2N 8 SN P (NN = N B[ -7 N D S EE SN
o My REED TR ORER R ORI B RGBT
JET AT AR, FETEARE P B HEUEE T, — M AR R e
8 7, FHE NI HE 12 75 SR P 45 H I 5 A ( H AR,
KR=7),50~60 Hz, AC 100 V HE7AT , LI E T2 A
JE,30 min/ Y, 17K /d,10 d 2~ 1A PRE 3697 3 7L 97
R 1~2 de

WLEL L0 AE AP A TENS JEatl Fc & =4 1F B 5=
RIT, 4R B R = R (1) TR ST
VAT A FE HE A TRAETRONS: (2) WA VR AR
T AMFRME W RMY AR AT RERE P, AT 43 A iR
MESRAPEE A BRIBES AR HR T EER 2 B (3 )L
PSRBT - /N0 PR EE BN 28 R 34 Frvh

147



27% I I 24

#B3~5 min, 1K /d, 7R [R)£8 Bz vholst i By T -
1.2.3 V&R ITHIFE

I RIT R R P 2558 24 I IR T oE 4 5 i
WY S A I A R A AR FEAS 9 2%, BER L IE
AR s W e RAEARARAEFR 43 2%, B A Bk
TEH TAE ; A 80 I RREIRARNE 4555 , 3853 VR AL T AE
TR M RS ARARAE T U5, TR AT TAE. BF
ROF = CRER + WA+ AR 1 BT x 100% -

1.2.4  MELIGARME

TEIBYT BT 69T )5 K FH Doppler—Box 51 232 fiii Z2 3
1 09 A3 BT A (A Bl DWL ) A6 ) 22 Mk 30 Bk . A5 HE 5
JVk . 5 B ik 14 BH. 77 48 21 ( resistance index, RI ). ##
shFaH( pulsation index, PI INEI=RmC ¢ peak systolic
velocity, PSV ) EF IR I ( end diastolic velocity,
EDV ) A% ( mean velocity, MV ),

HHEBURFIRIT TS 2 ME DK I, S50 B I TR
J 38 o Tl G e 2 W 4k 0 A U & o X1 i e R 28
F—a (tumor necrosis factor— o , TNF—« ). I 44
Jisr-Z -1 B (interleukin—1p , IL-1 B ). 40jia4~
-1 (IL-1) H A 3 -6 (1L-6). CJZ W 5K H
( C—reactive protein, CRP ) IR R IR B- PRI IR
(B —endorphin, B -EP IN:gdl) S E, ( prostaglandin,
PGE, ) . ZE5t &)/ &5 11 -3 ( matrix metalloproteinase
3, MMP-3 ),

SR A AL REI PG U2k 2 48 (1515 Loima &
Sinomast GmbH 23 &) VR B M AR ILEE L) L 4
it B OTRAL S, BB SR B IR AT, 2855
PEVNR S5 AT E 5 Jese s g AEXT LT -

SR JFH 2 T UL HE, A (ZE [ TeleMyo2400T ) I 5
NS5 e U SF- 14 ) 2R 401 % ( mean power frequency,

MPF ) A LHR( integrated electromyogram , IEMG ),
F 225 i E T L3 Ak s {11 BiodexSystem3 22 5¢
T AR LTI 2R eI i A T AR AR TR 0 Iy
( peak torque, PT )O3y oy % ( average power, AP NI
BIRAF L (flexion to extension, F/E ), {%FF4E 60° /s 1%
A A E A mL.C 4R Bl .

K A H A& B £} Pr £ (Japanese orthopaedic
association, JOA ) N NEJETESY . Oswestry JJBE R
#( Oswestry disability index, ODI ) PFEAf 58 35 TEAHE D]
AE. JOAVES3 43 4R 51, 43 02 F SEREIR | i R AS:
A H W ARG S RE I A DI RE L 553 0~29 51, K
PP 4R s DRk Aid 5 ODI FH P o B gL B ARG | 42
Wy ik 57 A 10T ZH i, ODI=S2BRIP 4/ f 7 Al fE B
=153 x 100% , @ ForFR 7R I RERE AT . PR AL vE B4l
P53 ( visual analogue scale, VAS) I3 0~1057, =l
SrAE NI R
1.3 Suit=ar

N FHHERAE SPSS 22.0 X B A T 5e 143 1T, THEL
BRI % ) s, Al o) Fb SR xR 505 755 A 1E
O R GOR L x = s Fon, R A5, N &
B TR FE AR LR BEOR FH F RS o SR SUAS T R
( generalized estimating equation, GEE ) 43T " 41 f&
HNEAT AP IV A= 42 T R S 1 0l . P<0.05 2K
22/ G L
2 #HR
2.1  THA R R OB R

T 2H B8 35 Il R %5 BE 62 6 PR 5 L AR 5 L BMIL i
F AR DT 0 SBP L DBP WA s AR s
LDH 73] | LDHZERY, 28 Lh A 22 S I Te e i 24 0 L
(P>0.05), HA AT Het, WAk 1.

A1 VLA F) 2855 AR £ I PR TR} L

It H X HE 2 WL i/ X’ & P{H
/1% ) 2.802 0.094
5 65(46.43) 79(56.43)
-y 75(53.57) 61(43.57)
I (x+s) /% 46.98 + 7.84 48.71 +7.17 1.927 0.055
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B2 L, WLEL 4] B2 3 MPF . IEMG . PT. AP I} 234
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