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This study aims to quantify the effects of medication (Med) and deep brain stimulation (DBS) on
resting rigidity in patients with Parkinson's disease. We tested 10 limbs of five patients under
each of four treatment conditions: 1) baseline, 2) DBS, 3) Med, 4) DBS + Med. Rigidity at the
wrist joint was assessed using the Unified Parkinson's Disease Rating Scale (UPDRS). The
examiner randomly imposed flexion and extension movement on patient's wrist joint. Resistance
to passive movement was quantified by viscoelastic properties. Not only rigidity score but also
damping constant showed improvements in rigidity by DBS and Med treatments (p<0.05). This
indicates that the viscosity can represent the change in rigidity due to DBS as well as Med, which

was manifested by UPDRS score.
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Table 1 Subject characteristics

Subject  Gender Age H&Y Duration MMSE Daily Levo-dopa Stirlnulation Level [V]
[years] stage [years] dose [mg] Right Left
1 M 51 2.5 1 30 1450 1 1
2 F 71 4 15 24 2040 2 2
3 F 70 3 14 27 700 1.3 1.4
4 M 58 3 13 24 1280 1 1
5 M 44 2.5 5 30 717 0.5 0
Average 58.8+11.8 3+0.6 11.6+4.0 2743 1237.4£559.2 1.2+0.6 1.1£0.7
A olaL dele] FHA Aol AA o|FEF  ATEHE AAE AEssty] g A
o, 0-437HA1 9] @A Hent EAjste] A A 9 APFAE MEsta & 3 BEAE o
uAg Weks mdstA Eaks 9ol ok’ g AFAS JDHEHoRE FHsto] o]zl <t
olelg TS Hesty] S An adE 9o e A e AR AAY AEE AT
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Fig. 1 Deep brain stimulation system
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Fig. 2 Rigidity measurement system
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Table 2 Two-way repeated measure ANOVA results
ANOVA results
Property Medication effect DBS effect Interaction
p-value Effect Size p-value Effect Size p-value
Rigidity score 0.024* 0.450 0.015%* 0.500 0.343
B 0.045* 0.195 0.031* 0.223 0.469
K 0.670 0.010 0.247 0.070 0.555
*p<0.05 K: spring constant [Nm/rad], B: damping constant [Nm/rad/sec]

Medication effect: p=0.024* [- ZeAo] 7HX &= v 484 0.1%)°] A dolE

DBS effect: p=0.015* AFe WA AsHel Yoz, MHPY
=49l Ao zeasl AdFden

Rigidity score

. : 2 & QS Aoz gEc)
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Fig. 3 Effects of DBS and Med on UPDRS rigidity
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