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Abstract: The purpose of this study is to investigate whether medication and deep brain stimulation (DBS) have
differential effects on the speed and amplitude of bradykinesia in patients with Parkinson's disease (PD). Five PD
patients with implanted DBS electrodes (age: 60.6 + 7.4 yrs, H&Y stage: 3.1 + 0.2) participated in this study. FT (fin-
ger tapping) movement was measured using a gyrosensor system in four treatment conditions: Med (Medication)-
off/DBS-off, Med-off/DBS-on, Med-on/DBS-off and Med-on/DBS-on. Quantitative measures representing average
speed and amplitude of FT movement included root-mean-squared (RMS) angular velocity and RMS angle. One-way
repeated measures ANOVA showed that RMS angular velocity of Med-on/DBS-on was significantly greater than
those of Med-off/DBS-off and Med-off/DBS-on (p < 0.01) whereas RMS angle was not different among conditions
(p = 0.06). Two way repeated measures ANOVA showed that only medication improved RMS angular velocity
(p < 0.01), whereas both medication and DBS had no significant effect on RMS angle (p > 0.02). Effect size of RMS
angular velocity was greater than that of RMS angle in both medication and DBS. This suggests that medication and
DBS have differential effects on FT bradykinesia and velocity and amplitude impairments may be associated with

different functional aspects in PD.

Key words: Parkinsonian bradykinesia, medication, DBS (deep brain stimulation), gyro sensor, angular

velocity, amplitude, finger-tapping
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# 1. MDS-UPDRS?] FT testE o|-83F H7}4]
Table 1. Assesment using FT test in MDS-UPDRS [4]

0: Normal: No problems.

1: Slight:

2: Mild: ments midway in the 10-tap sequence.

3: Moderate:

4: Severe:

Any of the following: a) the regular thythm is broken with one or two interruptions or hesitations of
the tapping movement; b) slight slowing; c¢) the amplitude decrements near the end of the 10 taps.

Any of the following: a) 3 to 5 interruptions during tapping; b) mild slowing; c) the amplitude decre-

Any of the following: a) more than 5 interruptions during tapping or at least one longer arrest (freeze)
in ongoing movement; b) moderate slowing; c) the amplitude decrements starting after the 1st tap.

Cannot or can only barely perform the task because of slowing, interruptions or decrements.
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Table 2. Subject characteristics
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gt Al A}=7](Neurostimulator, SOLETRA, Medtronic
Inc., Minneapolis,MN)7}, ]A15.9] A4} Wall(subthlamic
nucleus:STN)o|= 228 HA=(DBS lead model 3387,

Mini-Mental Score

Subject Gender (ylzgis) H&g fllj)o g?ang:nd ]:)(;Zi?s(;n Dalzgse\(/gg)o P2 Fxamination (MMSE)
(scores)
Subject 1 Woman 64 3 12 957.5 mg 28
Subject 2 Man 59 3 21 1382.5 mg 26
Subject 3 Man 51 2.5 11 1450 mg 30
Subject 4 Woman 71 4 15 2040 mg 24
Subject 5 Man 58 3 13 1280 mg 24
Average 60.6 7.4 3.1+£0.2 14.4+£4.0 1418 £ 400 mg 26.4+2.6
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Gyro sensor

Reference axis
Gyro sensor

7 1. FT AARES 9Jgt Afo] 2AlA o] F2H7-8]
Fig. 1. Attachment of gyro sensor for FT test[7-8]
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Fig. 2. Representative signal of angular velocity and angle in the different treatment conditions
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Fig. 3. Results of RMS angular velocity and RMS angle in different treatment conditions(*:p < 0.01)
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Table 3. Two-way repeated measure ANOVA results (+ p <0.05, * p<0.01)

ANOVA results
Variables Medication effect DBS effect Medication*DBS Interaction
p-value Effect Size p-value Effect Size p-value
RMS zt &= 0.001" 0.699 0.031+ 0.422 0.973
RMS 7= 0.022+ 0.458 0.039+ 0.394 0.884

Med-on/DBS-off & wj=t} Z+
9 32 @AEe] 4744 A 270 12 RMS
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