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CLINICAL EFFECT OF A COMBINED PROTOCOL OF LOW-FREQUENCY
REPETITIVE TRANSCRANIAL MAGNETIC STIMULATION AND AN
INTENSIVE REHABILITATIVE PROGRAM ON GAIT AND LOWER-LIMB
MOTOR FUNCTION IN PATIENTS WITH POSTSTROKE HEMIPARESIS.

Yutaka YosuipA', Shigeto WATANABE', Wataru KAKUDA?,
Akiko Oono', Miki Konwma', Toshihiro Satou',

Eri IkeHARA', Hiroaki HARASHIMA', Masahiro ABo?

'Department of Rehabilitation Medicine, Medical Corporation Foundation Kenkoukai Tokyo Hospital.
’Department of Rehabilitation Medicine, The Jikei University School of Medicine.

Background.:Combined therapy with low—frequency repetitive transcranial magnetic stimulation (rTMS)
and intensive occupational therapy (OT) has been reported to be useful for patients with upper-limb
hemiparesis after stroke. However, to our knowledge, the combination of low—frequency rTMS and physical
therapy (PT) including gait training has not been reported, and the effect of such combination therapy on gait
performance has not been studied. Therefore, the aims of the present study were to clarify the safety and
feasibility of our proposed protocol of low—frequency rTMS and OT/PT and to elucidate the effects of the
protocol on gait and upper— and lower—-limb motor function in patients with hemiparesis after stroke.

Subjects and Methods: The subjects were 38 patients (mean age: 62.4 = 10.4 years) with hemiparesis
after stroke. During a 15—day hospitalization, 22 treatment sessions consisting of low—frequency rTMS (20
minutes), one—to—one training (60 minutes), and free exercise (60 minutes) were provided to all patients. The
one—to—one training consisted of both OT and PT. Both gait and upper— and lower—-limb motor functions were
evaluated before the start of the protocol and after it had been completed.

Results: All patients completed the protocol without any adverse effects. After completion of the
protocol, the scores of the timed up—and-go test, the dynamic gait index, and the functional balance scale
significantly improved. In addition, the Fugl-Meyer assessment and the Wolf Motor Function Test showed
significant improvements in upper—limb motor function.

Conclusions: Our proposed protocol including low—frequency rTMS and intensive OT/PT is a safe and
potentially useful rehabilitative approach for patients with hemiparesis after stroke.

(Tokyo Jikeikai Medical Journal 2011;126:177-85)

Key words: repetitive transcranial magnetic stimulation, stroke, rehabilitation, gait performance, hemiparesis
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Table 1. Clinical characteristics of each patient group (n=38)

Age at treatment (years)

Sex
n(%)

62.4+104

Male:21 (55)
Female:17 (45)

ICH:18 (47)

% Putamen:9, Thalamus:8, Subcortex:1

Type of stroke
n(%)

Time between onset and
treatment
(months)

Dominant hand
n(%)

Paralyzed side
n(%)

CI:20 (53)

* Including cerebral cortex:15, Cerebral hemisphere lacunar:2,

Brainstem:3
72.2+117.7

Right:37 (97)
Left:1 (3)

Right hemiparetic:26 (68)
Left hemiparetic:12 (32)
* Dominant paralyzed:27 (71)

Wrong dominant paralyzed:11 (29)

Possible to gait without the cane and ankle foot orthosis: 19 (50)

Gait function
n(%)

Possibie to gait there are cane:3 (8)
Possibie to gait there are ankle foot orthosis: 13 (34)

Possible to gait there are cane and ankle foot orthosis:3 (8)

BRSof lower limbs
n(%)

m:4 (11)
IV:18 (47)
V7 (18)
VI:9 (24)

$¢ ICH, Intracerebralhemorrhage:CI,Cerebralinfarction:BRS,Brunnstrom recovery stage
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Table 2. Evaluation of motor function

10m 10 mMWT TUG DGI FBS FMA WMEFT
MWT (steps) (second) (point) (point) (point) (second)
(second)
AtAdmission 134+74 21.7+7.3 14.7+7.9 174+5.1 50.6 £5.5 50.£11.6 2.3+0.5
At discharge 134+84 21.6 =84 13.9 £ 7.5%% 1852 4.7%k* 514+£50% 548k 9.9%k*k 21+ (0.6%**

10 mMWT:10m maximum walking test. 10 mMWT(second) and 10 mMWT(steps) are not significant with the intervention. TUG:
Time Up & Go test, DGI: Dynamic gait index ,FBS Functional balance scale,:FMA: Fugl-meyer Assessment , WMFT:Wolf Motor
Function test.Significantlydiffereft from the value(s)at admission.(*P<0.03**P<0.01***P<0.001)
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Fig. 2. Time Up & Go test performance time significantly reduced with the intervention.
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Fig. 3. Dynamic gait index score significantly increased
with the intervention.
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Fig. 4. Functional balance scale score significantly increased
with the intervention.
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Fig. 5. Fugl-meyer Assessment scale score significantly
increased with the intervention.
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Fig. 6. WMFT log performance time significantly reduced
with the intervention. WMFT:Wolf Motor Function test
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