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— Abstract —

Objectives : To compare the corticospinal projections from motor cortex to motor neurons of ankle
muscles in normal subjects and in subjects with cerebral palsy and adult hemiplegia.

Methods : Fifteen normal subjects, 11 subjects with cerebral palsy, and 10 subjects with adult hemiplegia
were tested. We performed transcranial magnetic stimulation to motor neurons of tibialis anterior(TA) and
soleus(SOL) muscles.

Results : In normal subjects and subjects with adult hemiplegia, transcranial magnetic stimulation pro-
duced strong facilitation of TA motor neurons, but little or no facilitation of SOL motor neurons. In sub-
jec‘:'ts -with cerebral palsy, transcranial magnetic stimulation produced almost equal to above facilitation of
SOL motor neurons compared to that of TA motor neurons.

Conclusion : It is postulated that the projections from motor cortex to spinal motor neurons are altered
in cerebral palsy. These abnormal projections may contribute to impairment of voluntary movements
experienced by these subjects. Determining the mechanism of this abnormal projection may well be
important for understanding the pathophysiology of the abnormal movement patterns which are shown in
patients with cerebral palsy
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Table 1. Cl@nicél Features and Results of Transmagnetic Stimulation in Subject with Cerebral Palsy
hy Amplit Amplitud
Subject Sex Age  Etiology Diagnosis cclcord MMT mplitude Tpuce ratio(SOL/TA)
/spasticity -TAuV) -SOL(uV)
1 M 11 unknown Quadriplegia P-/G3 833 444 0.727
3 F 15 anoxic Quadriplegia Z/G3 1083 361 0.333
4 M. 8 . unknown Diplegia P-/G3 1166 846 1.524
5 M 10 premature  Quadriplegia P/G3 89 133 1.5
6 . F 12 unknown Quadriplegia P-/G2 1111 722 0.65
7 . F 11 unknown  Quadriplegia Z/G3 611 833 1.364
8 M 10 unknown Quadriplegia P-/G3 122 78 0.636
9 M premature  Quadriplegia P-/G2 417 250 0.6
10 M- 9 anoxic Quadriplegia P-/G3 333 140 0.417
~11 M 10 - unknown  Quadriplegia P-/G3 3111 1889 0.607
’ 211 No response
. 0.83 + 0.45*
* Values are mean +SD.
test

TA:tibialis'antéljiof SOL : Soleus - MMT : manual muscle
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Table 2. Clinical Features and Results of Transmagnetic Stimulation in Subject with Adult Hemiplegia (Hemiplegic side)

Subject Sex  Age Etiology Diagnosis heelcord MMT  Amplitude Amplitude - ratio(SOL/TA)
. /spasticity -TA(uV) -SOL(uV)
1 M 49  hemorrage Rt-Hemi Z No response
2 " F 68  hemorrage Rt-Hemi Z No response
3 F . 62‘ ischemia Lt-Hemi P No response
4 M 63 ischemia Lt-Hemi P No response
5 F 42 hemorrage Lt-Hemi P No response
6 M 64 ischemia Lt-Hemi P No response
7 M 39  hemorrage Rt-Hemi F 74

§ M 55 ischemia  Rt-Hemi F 261

9 M 50 ischemia Rt-Hemi G 62 13 0.2

© 10 M 71  hemorrage Rt-Hemi G 408 26 0.06

TA : tibialis anteﬁor SOL : Soleus
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