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Effects of transcutaneous electrical nerve stimulation on the regional cerebral blood flow of subjects with
stroke:A preliminary study/YAN Tiebin,GUO Youhua,LU Xianping,.et al./Chinese Journal of Rehabilitation
Medicine,2004,19(7):499—501

Abstract Objective:To investigate the effects of one session (60min) of transcutaneous electrical nerve stimulation
(TENS) on the regional cerebral blood flow(rCBF) in stroke patients. Method:Four subjects with first—ever stroke
were recruited.They were 2 males and 2 females,55—73years old and 42—141 days post—stroke onset.After signing
the consent form,they were randomly assigned into treatment and control groups.All subjects were examined for
rCBF using single positron emission computerized tomorgraphy (SPECT) on two sessions within one day with an
interval of 60min.Subjects in the treatment group received TENS treatment for 60min between the two sessions of
SPECT examinations.Asymmetry index and the percentage changes of SEPCT from the two sessions were analyzed,
including the affected site and its surrounding area on the affected hemisphere,as well as the contralateral normal
site and its surrounding area on the unaffected hemisphere. Result:No statistically significant differences in the
changes of SPECT between the two groups were found at either session.However,subjects receiving 60min of TENS
treatment showed an increasing tendency for rCBF,in terms of asymmetry index and the percentage changes of both
hemispheres.  Conclusion:Sixty minutes of TENS treatment tended to improve rCBF in both the affected and
unaffected hemispheres of subjects with first ever stroke.

Author’s address Second Affiliated Hospital,Sun Yat—sun University, Guangzhou, 510120

Key words stroke;transcutaneous electrical nerve stimulation;regional cerebral blood flow

20 90 , 1995

(transcutaneous electrical nerve stimulation, TENS) o1 4 ( CT MRI

- 21 , .

A ,TENS , : X

, ) (AMT)>7 0o
) , 1.2
[1-6]
=81 TENS * : (2003406);
(regional cerebral blood (1.104.A106)
flow,rCBF) . ; .., 510120
3

1

5 5 > >

:2004-05-24

)



500 , 2004, 19 , 7 Chinese Journal of Rehabilitation Medicine, Jul. 2004, Vol. 19, No.7
) ) (composite spasticity scale,
Brunnstrom (recovery stage of CSSt , Barthel
Brunnstrom,RSB) , Fugl —Meyer ADL o ,
(FMA), Ashworth (MAS) 2 ) 2 1,
1 2
AMT RSB FMA MAS CSS
cH ) (d) () /) () () ) (
1 55 88 9 2/3 33 1
2 70 41 9 2/4 21 1
3 63 131 9 2/4 22 1
4 73 42 7 1/3 13 1
AMT: ; RSB : Brunnstrom ; FMA ; Furgl-Meyer s MAS: Ashworth ;CSS:
; BI: Barthel B
1.3 ,
2 . ) (
60min  TENS ) TENS o (asymmetry index,Al)
(ITO1200),4 ( 3cm) rCBF 2
, , 0.2ms, 100Hz, 2
o 4 SPECT
, 30min 400mg, ( 2). 2 TENS s
Te—~ECD 15mCi, GE Hawkeye ,
ECT  (single positron  emission  computerized , rCBF (
tomorgraphy, SPECT) 1 ; 1 , 1 2);
TENS 60min ; P Te-ECD 2
25mC1 N 2 o N 1 ’
14 2 Mann—-Whitney U
SPSS11.0 , ,
(Mann—Whitney U ) 2 TENS rCBF
rCBF ,2 . 1CBF ( 3, 3).
2 2 rCBF
%(%)
1 53.6 66.5 109.5 133.0 19.4 17.6
99.9 136.7 292.7 264.8 26.9 10.5
2 106.5 137.6 281.7 257.1 22.6 14.9
285.1 364.6 586.5 633.4 21.8 74
3 162.5 187.8 295.6 348.2 13.5 0.2
320.5 413.0 657.7 852.9 224 0.2
4 43.8 59.1 84.3 117.3 25.9 0.3
36.8 58.2 80.8 103.1 36.8 0.2
[©)] =[( CBF - CBF )/ 1x100% ;

)rCBF

1 TENS (G N
s 55, ,

,70

DN




,2004

19 , 7

Chinese Journal of Rehabilitation Medicine, Jul. 2004, Vol. 19, No.7 501

100

SRR |
L Fogiske

80

60

40

20

fjj -
WikbAEk

(IR VRV e R g IR R @

3 2
3 2 @ (%)
91.8 54.1 52.5
75.9 36.8 19.3
@ =[( CBF - rCBF )/ CBF  |x
100%
3
rCBF
, rCBF o s
CBF [13-14_
TENS o,
, TENS
-6l ,Lee 6
( 2—4 )
2—10 ( 6 ),
SPECT , ,
, rCBF 3
(IMRI) , (209)
[l()]O
60min  TENS ,
rCBF s
rCBF ( 3),
TENS rCBF,
( ) rCBF,
fMRI ner
TENS TENS
rCBF, ,
TENS

(1]

2]

(3]

[4]

[5]

6]

(7]

(8]

19

[10]

[11]

[12]

[13]

[14]

[15]

[16]

3 3 , , TENS
rCBF
2 rCBF ,
( ), (1
o1 )3

Levin MF, Hui-Chan CWY.Relief of hemiparetic spasticity by
TENS is associated with improvement in reflex and voluntary
motor functions [J]. Electroencephalography and  Clinical
Neurophysiology,1992,85:131—142.

Hui—Chan CWY,Levin MF. Stretch reflex latencies in spastic
hemiparetic ~ subjects are prolonged after transcutaneous
electrical nerve stimulation [J].Canadian Journal of Neurological
Sciences,1993,20:97—106.

Levin MF, Hui—Chan CWY.Ankle spasticity is inversely corre-
lated with antagonist voluntary contraction in hemiparetic sub-
jects|J].Electromyography and Clinical Neurophysiology,1994,34:
415—425.

> 5 5

[J1. ,2003,25:209—211.

[J]. ,2003,9:438.

1
,2002,8:140—141.

[J]- ,2003,9:155—158.
) , s . fMRI
[J]- ,2003,25:410—412.
. (1995)[J].
,1996,29,376—379.
[J]. ,2003,25:140—142.
2002,17,263—265.
Takasawa M, Watanabe M,Yamanot S.et al.Prognostic value of
subacute crossed cerebellar diaschisis:single-phote emission CT
study in patients with middle cerebral artery territory infarct
[J]. Am J Neuroradio,2002,23:189—193.
Johansson BB. Brain plasticity and stroke rehabilitation:the
Willis lecture[J].Stroke,2000,31:223-230.
Rossini PM, Calautti C,Pauri F,et al.Post-stoke plastic organi-
zation in the adult brain[J]. Lancet Neuro,2003,2:493—502.
Lee JD, Chon JS, Jeong HK,et al.The cerebrovascular response
to traditional acupuncture after stroke[J].Neuroradiology,2003,27
August online.
s s .. fMRI
[J]. ,2003,25,410—412.



