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Postural Disturbance in Parkinsonism
— Analysis with Electromyography and Joint Goniometer in the Push Test —

Kenji TAKOU
Department of Neurology, Kakeyu Rehabilitation Hospital

Displacements of the ankle, knee and hip joints, EMG of the leg flexors and extensors,
movements of the head in the sagittal plane and the center of gravity were studied in normal
subjects and parkinsonian patients in the precordial push test. In the initial part of responses,
EMG activities appeared prominently in the pretibial muscles, and the ankle joints dorsiflexed
nearly at the same time. This pretibial muscle response was not modified under ischemic block
at the thighs, but it was not observed under instruction not to resist stimuli while standing or
under instruction to resist and to keep upright posture while sitting. We conclude that this
pretibial muscle response was not the stretch reflex of the muscle but was one of the postural
responses from the supraspinal postural control mechanism.

Characteristics of the responses in parkinsonism were a decrease in the amount of ankle
dorsiflexion and knee flexion and delayed movement of knee flexion and hip extension. There
was no significant difference between parkinsonian patients and the controls in the onset and
rise time of the EMG of the pretibial muscle response.

The abnormal leg joint movements in parkinsonism were considered to reflect disturbance
in the central postural control mechanism. Shinshu Med. J., 84 : 44—55, 1986

(Received for publication September 24, 1985)
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Duration . Rigidity
paents 20 NG sevenyo Pnd oFhd R AN
Y. M. 69 9 v severe trace s d/p
F.T. 68 17 v severe slight f d/d
C.F. 66 3 m slight none f d/d
S.T. 64 10 v moderate moderate s d/p
K. A, 70 5 il slight slight f da/a
K. S. 69 2 il moderate slight s p/p
T.0. 60 9 il slight none f p/d
T. K. 60 3 m moderate trace £ d/p
S.T. 58 3 v slight slight f d/p
T. M. 73 5 v severe none £ p/—

a) Severity of parkinsonism according to Hoehn and Yahr (1967).
b) Postural reaction to push test : s=liable to step back, or retropulsion ; f=Iliable to

fall backwards without apparent postural response.

c) Direction of the initial movement of the ankle joint in response to push test:d=
dorsiflexion, p=plantar flexion, — : no record. Eyes open/eyes closed condition.
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M0 ISR (rise time)

N Latency Rise time
Upright posture R 80 62.0416.3 61,8+31.3
L 80 66,617.9 57.0131.8
Ischemic block R 50 60.214.9 47.4+21. 8
L 50 61,9415, 4 52,2230, 4
Leaning forward R 40 68, 6--21, 4* 52.7+28.1
L 40 78.0+26. 8* 45,4422, 3
Leaning backward R 38 51,7410, 8* 56.7:27.1
L 38 57,3414, 7% 40,3121, 3
Reaction time R 25 122, 628, 0**
L 25 125, 728, 4*%*

#=p<0, 05, **=p<0,01 by t-test compared to the upright posture.

msec, Mean=®SD.

%2 B HilgHENERBIC ds1F % BRI X OVRBIMET) o BlaE

N Ankle dorsiflexion Neck flexion
Upright posture 80 117.9%34,.2 75.4419.1
Leaning forward 40 128. 240, 4 74.9%=11. 3
Leaning backward 40 87.0425.6 69.1414.5

msec, Mean®SD
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PO RIRE B E OWEMS L OST kAN 0 B (rise time)
N Latency Rise time
Parkinsonian Eyes open 10 46,4£17.0 59, 2425.0
patients closed 9 52,0+12.7 63,0124, 8
Normal Eyes open 6 60.82-22.0 76.2132. 4
subjects closed 6 62, 8+20,7 84.5+£14.8
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msec, Mean+SD
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