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Upper limb hemiparesis is among the most frequently seen functional impairments in post—stroke
patients. The motor functional limitation of upper limb is usually associated with diminished health—rerated
quality—of-life. Recently, low—frequency repetitive transcranial magnetic stimulation (rTMS) has been
introduced as a therapeutic intervention for upper limb hemiparesis after stroke at some institutions. In
addition, recent clinical studies have confirmed the effectiveness of intensive occupational therapy (OT) such
as constraint-induced movement therapy (CIMT). At our department, therefore, the combination application
of these two treatment modalities has been introduced for 49 right-handed post—stroke patients with upper
limb hemiparesis. In our proposed protocol, each patient received 20 sessions of 20-min low—frequency
rTMS applied to the non—lesional motor cortex, together with intensive OT(60-min one-on—one training and
60-min self-training) throughout 15-day hospitalization. As a result, all patients completed the 15-day
protocol and none showed any adverse effects throughout the treatment. At the end of treatment, the
significant improvements in the scores of FMA, WMFT, STEF and JASMID were found. The improved
scores were maintained until 4 week after discharge. In addition, the beneficial effects were found in both
patients with right and left upper limb hemiparesis, at the same extent. In conclusion, our proposed 15-day
protocol of combination treatment seems to be a safe and feasible therapeutic interventionfor for upper limb
hemiparesis after stroke, although the efficacy of the protocol needs to be clarified in a large number of
patients.

(Tokyo Jikeikai Medical Journal 2011;126:79-89)
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Table 1: Clinical characteristics of each patient group

Total Right hemiparetic patients Left hemiparetic patients
(n=49) (n=30) (n=19)
Age at treatment (years) 57.2+14.0 56.7 £ 14.5 57.9+13.6
Time between onset and treatment 511+ 402 5534439 495+ 313
(months)
Male : Female 34:15 20:10 14:5
26 (53) 14 (47) 12 (63)
Type of stroke [ Putamen: 17 [ Putamen: 9 [ Putamen: 8
P n (%) ICH Thalamus: 5 Thalamus: 4 Thalamus: 1
? Pons: 1 Subcortex: 1] Pons: 1
Subcortex: 3] Subcortex: 2]
16 (53)
23 (.47) ) [ MCA cortical area: 4 7(37)
[ MCA cortical area: 6 o ; )
oo Corona radiata: 9 [ MCA cortical area: 2
Corona radiata: 13 . L
CI . Internal capsule: 1 Corona radiata: 4
Internal capsule: 2 . .
. Basal ganglia: 1 Internal capsule: 1]
Basal ganglia: 1 .
. Pons: 1]
Pons: 1]
Brunnstrom stage Ir 11(22) 6(20) 5(26)
of hand—fingers
n (%) v 19(39) 11(37) 8 (42)
\% 19 (39) 13 (43) 6 (32)

ICH,intracerebral hemorrhage :Cl,cerebral infarction
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Table 2. Practical time schedule of NEURO-15 (for a patient admitted on Thursday)
Thu Fri Sat Sun Mon-Sat Sun Mon-Tue Wed Thu
Low-frequency Low-frequency Low-frequency
rTMS TMS rTMS
(20 min ) (20 min ) (20 min )
One-to-one One-to-one One-to-one .
ﬁ Admission Zica;:z?fg training training training Discharge
(60 min) (60 min) (60 min)
Self-training z Self-training 2 Self-training
(60 min ) o (60 min) o (60 min)
Low—frequency g Low-frequency g Low-frequency
rTMS 2 TMS =3 TMS
(20 min) (20 min) (20 min)
Explar:?.lory One-to-one One-to-one One-to-one Post th
P eelns training training training ost therapy -
M and test stimulation ) . ) evaluation
(60 min ) (60 min ) (60 min)
of ITMS
Self-training Self-training Self-training
(60 min ) (60 min ) (60 min )

Schedule of 15-day protocol combination treatment (example for a patient admitted on Thursday). Twenty sessions of
combination treatment of 20—min application of low—frequency repetitive transcranial magnetic stimulation (rTMS) to the
contralesional hemisphere,60—min one—to—one training and 60—min self-training were provided during the 15-day

hospitalization.
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= Compound motion training
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Fig. 1. Three components of intensive OT program
Intensive OT program consist of three basic elements, such
as Gross motor skills training, Fine motor skills training
and Compound motion training. The proportion of each
training shift gradually during the 15—day hospitalization.
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Table 3. Evaluation of Motor Function of the Affected Upper Limb

JASMID
(poin) WMET (poind : :
pom pomn AOU (point) QOM (point)
At 41.1 =158 3.1+1.3 145+ 23.3 27 £16.7 26.7 £14.1
admission
Total At ook Hokk Hokk ok e
(n=49) discharge 446 £11.6 28 1.4 18.4+25.9 33.6 £19.7 33.9 £16.9
4weeks after w5 woxk *% sesox wk
stroke 429 +12.1 29+16 18.1 +26.1 34.3 £20.7 33.9 £17.2
At 43.1 +£13.3 3.0+£14 18.4 + 26 31.9 £18.8 30.9 £14.9
. admission
Right
hemiparetic At kskk 3k 3k kk kskk
hand discharge 46.4 =118 26 14 21.6 £28.7 39.3 £21.6 385 £17.6
(n=30) 4weeks after ok ok ek ok o
stroke 456 +£11.9 27+£14 20.9 £28.1 38.8 £22.7 37.2 £17.2
d At 37.9 +£10.6 34+£1.1 8.3 £17.1 19.3 £8.7 20.2 £9.9
Left admission
hemiparetic At HAE wk * * *
hand discharge 41.6 =10.9 3.1x13 13.5 £20.2 24.6 =11.7 26.7 =13.0
(n=19) 4Aweeks after * * *
stroke 387 £11.6 3.3+£18 135 £224 273 +15.4 28.8 +16.4

FMA: Fugl-Meyer Assessment, WMFT: Wolf Motor Function Test, STEF: simple test for evaluating hand function,
JASMID: Jikei Assessment Scale for Motor Impairment in Daily living, AOU: amount of use, QOM: quality of movement.
Significantly differeft from the value(s) at admission. (* P<0.05 ** P<0.01, *** P<0.001)
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Fig 2. Change in FMA score

FMA score significantly increased with the intervention.
FMA ! Fugl-Meyer Assessment
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Fig. 3 Change in WMFT log performance time

WMET log performance time significantly reduced with
the intervention. WMFT : Wolf Motor Function test
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Fig. 4 Change in STEF score
STEF score significantly increased with the intervention.
STEF : Simple Test for Evaluating Hand Function
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Fig. 5 Score change in “Amount of Use” in JASMID
“Amount of Use” in JASMID score significantly increased
with the intervention. JASMID : Jikei Assessment Scale
for Motor Impairment in Daily Living
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Scale for Motor Impairment in Daily Living
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