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[ Abstract]

cord injury (SCD. Method: All 112 cases were designed into two groups: control group (56 cases) and observation

Objective: To observe the effects of low frequency electrical stimulation at paravertebral point on spinal

group (56 cases). All patients were given the conventional rehabilitation,and the patients in observation group were
given to low frequency electrical stimulation at the paravertebral point additionally. Degrees of spasm and functional
assessment were compared in the two groups. Results: After treatment for 90 days,the scores of Ashworth,tendon
reflexes and clonus in observation group were higher than pretreatment and in control group after treatment (all P<<
0.01). Only the tendon reflexes were significantly improved after training in the control group ( P<<0. 01). The mo-
tor and sensation scores in both two groups were obviously increased ( P<Z0. 05,0. 01) ,more significantly in obser-

vation group than in control group ( P<C0.05,0. 01). Conclusion: The low frequency electrical stimulation at paraver-
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tebral point combined with conventional rehabilitation can obvisouly improve spasm and sensorimotor function.

[Key words] paravertebral point;low frequency electrical stimulation;spinal cord injury

HREBI (spinal cord injury, SCI) &2 & i 1 32 #i
T I AR UL B 3l S AE) R A —
Fe S B A2 B R B R 3R R A O R A2
T HM R R LR EMBOER G AET @Y . AR
FH & AR A L 080 1R 9T SCLACR R A7 B T,

1 &RE5HZE

1.1 —#&FH 2008 4F 1 H~2012 4F 6 H# KK
To E S B A BHMEBE A SCT B 112 B, 40 A AR E . 4F
#520~50 % ; A 56 4 M DU B3OE 5 #0ME ; 248 MRT K £,
MEGE A E 38 © 28 B B 200k T8 2 VR 97 ) - DI g
REAFIE=3 M H B BMERE R, KBS ZE R

W H i 2012-12-14

TEH AT 1. RIRBE S S TR 28 e TT K PG 16331252, KK
BB R R, BT KK 16331253, BT AP IR 25 K2 B 8 25 I e bR
SR EBIEIT M RE 150000

e R RS0 (1978-) Lo BB 25, 32 B0 T AL 45 S 36 97 £ R Il
TR B 02 J5 T 5T .

SHtE. HEBRAEA O CE IS I R E B A
J D R A X A ) R e I OR BB A 2 Kb ik R
AR, 112 BB FE AL 2 4% 56 B, QML
.55 33 Bl 2 23 B F- AR (33. 1£3.3) % 5 8
FRFE (2. 71 O AR M gE M 23 i), BEEAE 11 1), (B A
K 22 )5 4% Frankel 22" . B %% 14 #1.C %% 31
Bl.D g 11 i, QXFRRA . 5 35 i, & 21 fil; 4R
1% (35.2£6. 1) & s P FE (3. 0£0. 7)4F 5 g B 451 4
25 9, EEE 13 1), [P 4 B 5 2 18 4] 5 3% Frankel 434,
B4 13 6i].C %% 32 #l.D %% 11 fil, 2 4l —Eve ok
L2 F LG5 L.

1.2 Za OXIRA. #ATH MR RYT . MEEE
2E WL bk Bhis )y, Hie BE = AR LA, 16 B B OCTT ,
H 1 ¥, &K 40min; £ il e 7T, L SCT Ak | F —
B e B o m R #FHH 0. Sem, £ YR 30min, & FF
Lomin A74F 1 W AN 5 LTI 25 1 4 B i )1 2
HBING AT EWE TG SR 4% R H 1R,



126

BR 40min, @ WLEEA . 7EHEAT B MU R 36 77 LAl |
EAT Je AR B R OR Y . B SCT &b b R — T B
JEHF I R HEE B ZE T 25 FF 0. 5em) £, 0] T Al
0.5cm. K H KWDS808- Il 4= &E ik v B 57 13, ¥ [a] — 41
L FE R — X I A S IERAE B RARTE T
WY R = FA 0 B 350R Sk 100Hz, ik 58 £ 0. Sms,
R R R DARE R LA B R R . BH
W AR 30min, 6 WO 1 AN REIFREERE 1 H .
1.3 R ArE OEZEREWS. w8 3 A0,
Ashworth P43, 700 0,117 .2.3.4 4. A 5IE T 0.
1.1.5.2.3.4 43 s B SCS 43 R T S SF S0 3300 553 e S
TEH TG ER RS ITHE AT 0.1.2.3 .4 435 [
LRI BFEE 1~2 IR >2 IRGFFEE > 30s, 4
BT 1.2.3.4 43, A Bim. RERERE, O
REVE 4y 12 TN EE R ] MMT 5 3, K 2 B R 6 I 4%
10 BLCHENL, BN S =3 9, 3045 S s LAY 43
AEN S 43 100 435 B DI RE L K6 A SR WG] 28 X f X
T AR R B A 2 R L BV i (AT
D FNER i vE s T4 3 AR A3 AT 43,0 4 R B
K1 4 R vt S8 CGR 5t 80 5 2 43 o B IE H
BN 112 4y,

1.4 %it3F % KA SPSS 13. 0 it 4k ve 17
ST P ERRH & s R ok, Bl P<<0.05 K
ZRBEGIFE L,

2 HR

WBIT 90d S5, W4 Ashworth i 2 5t FE 28 1E 43
BIRE T 1 RO BRI I B RIS (3 P<<o0. 0D)
Xof HEZHL S B A8 VT 43 5 A 97 B R IR (P<<0. 01)
Ashworth X FEZEF S BIEITHEEZ R LR IT¥E
S, 2 dliz 3 B e D) REVE 4 B IR 9T T B B R
(P<<0.05,0.01), H WEL£ 41 5 & T Xf B4 ( P<<0. 05,
0.0, W% 1,2,

F 1 24 Ashworth il G BEZETEMBITRIE LWL 4r, 2t s
215 n A Ashworth fidt )z B [ 25
MEEA 56 JRITHT 2.9940.47 3.23+0.12 2.00+0. 56
WEITIE 1.3240.79%  3.1140.414  1,6940. 554
YTERAL 56 RYTHET 2.4040.28 3.3940.11 2.04+£0. 66
WITIE  2.2140.57 3.0940.20°  2.00+0.58
57 AT A P<<0. 01; 5 X IR 4 e, P P<<0. 01
Fx2 24BN MIRENREIERITRIG L . ats
ovD) Ui B ThE
2150 S ; Lo S —
bEvagil] BT JRIT I NEvig sl
SR 56 72.30+15.47 80.47412.32 90.33+18.51 100.09+17. 66>
XTHEZ 56 73.197£14.98 79.06+15.00° 91.47+17.34 99,09+ 16. 87¢

5RYF AT A, * P<<0. 05," P<C0. 01; 5 % B 40 1%, < P<<0. 05,
4p<<0.01

Chinese Journal of Rehabilitation, Apr 2013, Vol. 28 No. 2

3 Wit

SCI & A S5 JE R AR K I 4 J |, SU0E B 0 BE 5 AR5
BUAR L 2% i M BE TR 1 B O A 2 1 R L LS I e 1Y)
PR b A e 28 A6 A DU AR TR A SR BT ik F R BRI
[ it S A 7 A A 22 PR R S TR Aol D ok 52 R Y
2H 2k B2 8 27 IR B A R BE B S AT 3P
5t 2, HE M I — R 7 IR BE RS 58 4T AL SCI T H
M JE st RES) . T4k SCLIAYT Jr ik iy Kk o TR 7
5 RN SRR 28] e LA KGE AR AR 2 B9 AR AR
WF5E 55 ML 3 X il 2% 1 AR AR . 2 B9 R WL
B ORI E ] W |7 A W i Ra S T LN DU S B
e CE RPN 20 BT K L H AR L PR IR Y T N
bel-2 B K K A 1Y #k % A — @ st <, Ahm
LI L 37 BE 8 A1 1 it 2% 1) B A AR G L (A BIF S R T
K i) % B AR f il o 4 A B AT L R R S B
R IR R R R Y e — Tk o R AL G ot
7 5 L 37 58 8 T DT BH A AR e A 28 98 A K 2 i e
ot 22 5 Jia) BRI A A K o AT S8R A 28 0 0L 1) A P H
X3 Bk i e, 37 77 AR A A5G AE 2 RO I AR B
BT S WS X T AR G B AL IE B IR A

AWK BIER R A] A2 4 3 1 Az S A
TR A2 i &4 K I F (nerve growth fac-
tor, NGF) fl NGFmRNA FH P # 2 ST 45U 1 22 H 4L
O B ESF () 334 Jonn i g s U, 2R e AU AR S W g h
I HL BT RE W R i I M 2 2R K R T AR SCT
g BRI X oT A R IR PER . ERT R
AU e L HL BT B AR SCT K B 471X 38k 1) i 28
T FI B S5 48 e P9 M 305 P b 2 3R R B L2 R TrkB
223k AR HER RAT I REMIRE . AR S R
FL B AT 3E oF 3G 0 A 88 5 38 NGF 9 3% 35 LUAE #h &8 1
A M AENTE S S 0 b & SR 3 i R RT R AR R
A A P P 2 AR SRR A B b o8 A BRI f2 SCT &
2.

— S L& (nitric oxide, NO) J& H i FE ) —F , 4=
PGS BG4 e ma sE gt m e, M=
SCI J& , — %4 A & B (nitric oxide synthetase, NOS)
IR FNAR K B NO TH @ 25 Bk 300 1 0 B A
JNEE SCI, 2= 3% ik %07 3 o o B W6 B AR 4 SCI JR
it S ALRE BT A A 7 ) MDA, & R B
AL W) B AL B (superoxide dismutase, SOD), J# /> H
P L™ AR 3R B A BE Ak A i Y B . v 2k
R (y-GT) o — FP AL N T2 0 A 7Y ME — BE 5 7%
BWEH R & AT EY T v-GT, 2 58 M H K&
By i 5 iR KAV A I C R AU



IS - 2013 45 4 A - 45 28 45 2 ]

AU R BF T B R AR 0E SCT G v-GT Y & &t X 4
ZonEE MR A BUE A . ok GRS 0 i o A A
FEFEAL SCI 5 nNOSmRNA | iNOSmRNA 2 ik &
NOS ¥ 3k 4> NO 2 B 7= A= 5| 2 i 4k & o SCI,

HATIA R - e S B0 28 D0 96 T Y 3 W] o 18 2 4f
U Ca® MY#EER. BAEMSE YR8 b &
B AT PR AR Ca® ™ 2o dk PO - Bl Lk 0 5 22 1 IR R il 2
AR R A 2 R L 18 0 R AR I T L PR B i il 2
IR AR A 22 Pk

SCI J@ T 4% 58 B 27 v “ ORE” = I 73w, % Gt 1=
SN R I A RE ST B k. B kAT TS OE
gk, SV B 2 BH L R B K 0, B Ik AL i
BT o = 2R W07 T I W 11| 1 1 T 200 N 1O < ]
R IR 1 B B E R DK L 0 I TS S 8 BH A
B K I 35 DK LUK LR T RE . ASBFGR R, &k
AT E A 7 - SCT R 3 1948 Bl K it T fig
B S A0 L DAt E B T3 22 S I 0 9 I DR L FH 6 A
ROE BT AT H b B R S R i e 45 A0 T S
JEEAE Bt 1% SCT, 1 JEARE B 1 SCT AR T i #fE B iy SCI,
SCI NAGE . AW I H2 SCT 78 AR 45 H
A VR R S A B e e ml DL AR i e Y
2B 5 30 S 01T B L SR A G, B AR S B A
ik o R L ok o B R AR AR BIESY & B, — IR T
SCI By ik o e £ 7€ 60V DL b HIE AR R HE 6V
FeA B R A B SR 2 B B R ORI
R EL AR ST AR X SCT 3 28 1 i e 26 B Hh 45 2%
100 Hz BT H il 34, A7 26 3t 10 ) 28 2R 25, B A WLk
1, BEZ S Ihe . AP R YN 0. Sms WL
FLRICA 2 FhoRe P — 2 ATl A 28 20 A W R Ak, — R
TR 2 A T 3 )1 Bl (i 20 i 1 4% ol it 2K
TG P 348 e Bl 2 A g o R RE B R T B e
A0 TR A I PR S BRI L 9 AR T BEAE i 3 ~7 Z [H]
(R 453403 » Ay 3kt e AT FRL TR 38 5 | Ak 00 AR AR I RV S IE
Mgt B 7 DL b, Sl B 10 DLR (6 ATk A, SR
T XoF T D10 1 ik v 2 50 R EL AR A 5 6 1 B L 2B
KA BRI AR I R T E LT

(&% 3k]

(1] #8300 B P, 3, 45, K EETT 553 i S0H B 41 05 18 35
M BAT R A o0 B LD 0. v [ A o i A . 2010, 20 (9)

725-729.
(2] SRAK. BRBERE LM dbat. AR A4 R4, 2010, 93-
93.

(3] EAT. WA, Jr U, B kvl &1 3h 77 6 B 45 15 1 BT 5T ik e

127

1], % Rl PR 247, 2005, 21(1) :60-62.

(4] AT 38t g EREH AL AN 5 IR M. Jb st AR T
A AL, 2002,298-299.

[5] Ragnarsson KT. Functional electrical stimulation after spinal
cord injury: current use, therapeutic effects and future direc-
tions[ ] ]. Spinal Cord,2008,46:255-274.

[6] Patel N,Poo MM. Orientation of neurite growth by extra-
cellular electri fields[J]. Neurosci,1982.2(4) :483-496.

(7] HBBH . 7K, w5 1t 55, A0 H 37 %0 52 30 M K B RE L 1
YEFIRWEFEL) ). v B 2 4y B2 25 2007, 24(5) £ 360-
362.

[8] Borgens RB,Bohnert DM. Theresponses of mammalian spinal
axons to an applied DC voltage gradient[ ]J]. Exp Neurol,
1997,145(2) :376-389.

[9] Caig CD. Spinal neurite reabsorption and regrowth in vitro
depend on the polarity of an applied electric field[J]. De-
velopment,1987,100(1) :31-41.

(100 WA, 5k 70 B/K, 58, k% i 35 0 0TR 97 8 BE 4 1
ML) 1. BR A 4 R 2 TR 2R AL 2010, 22(6)
376-380.

(11 RN, R RI5 PR RIR 55 BT A0 253802015 AR A AR T
NGFmRNA B2 [J 1. #f 28 A 75 2 22 &, 2000, 16 (4)
319-319.

[12] Z=WeT, £ R, FR T, 55, IO e xR BRUE BB 345 5
BDNF ik (953 w1 [J 1. op [ b B2 25 B 45, 2008, 15 (2)
148-148.

(131 EB K, ALPU 3. T 46 1. B0 52 0 1 6 8 51 1 K R
BDNF Je HAZ AR TrkB 95T ] il Sk K2 DL B 2 4l
2002,15(1) :20-22.

(147 # . 47  ALdk kL 55 H B0 5 B4 0 B2 T2 I Joi 4 34
A B H NGF Rk fsZm L) 1. b 5 4 214k 2% 5 4n g fe 2
F4,2005,14(5) :563-565.

(151 i X A, X [R) 1. B ik ol 1 38 7 3 B 400 43 5 S () 4
2878 IR R T R IK M I 1) 8 AR AR LT . ob [0 R B 42, 2005,
9(25):135-136.

[16] M, JETT 48 L 5. I B A X R BUE BB 03 5 3% B2
Az K R 52 A R B T P 2T A A 1 R R i S R L],
WF5E.2007,32(4) :219-223.

(177 2, sk A J8 AR A 46 WL X BB 1 13 5 5 Bl 2 21
T E iR R R B L)L B R AT 2005,
(5):912-913.

(18] PN, 4R . v 1 X RE S O /5 v 4 20 It % 7% T % 1
S L BFFE L. AT 52 . 2000,20(7) 1 433-433.

(197 skaRze, Jr M. X0 E — AR &l RIER
SEm[ ], o I AR B &L ,2002,6(2) 1 206-207.

[20] #EAEAME SO F A AR T R B BE 5 4 /Y SE 30 AT 58
(1], P EE 2524 H],2003,21(3) :407-408.

oo



