tS|X| - M 27 A M 45 2003

ok
ol

%% @Ao| A Tizanidine®] A8 Fdo] that A %3

1

A Ae ABIRm L ABYFATL
=]

0
d
0:
I

Quantitative Assessment of the Effect of Tizanidine on Spasticity in Stroke Patients

Deog Young Kim, M.D., Chang Il Park, M.D., Sang-il Na, M.D. and Young Sun Park, M.D.

Department of Rehabilitation Medicine and Research Institute of Rehabilitation Medicine, Yonsei University College of Medicine

Objective: The aims of this study were to evaluate
quantitatively the effect of tizanidine on spasticity reduction
and to evaluate the effective and tolerable dosage of it in
stroke patients.

Method: A prospective, randomized controlled study was
carried out. 24 stroke patients were included and randomly
assigned to a control and experimental group. In ex-
perimental group, tizanidine was medicated from starting
dose of 3 mg/day and titrated up by 3 mg/day increments
every 3 days to a maximal dose of 15 mg/day. In both
group assessment of spasticity was done by clinical and
biomechanical-neurophysiological methods one day before
medication (baseline), on 9th and 15th days after medication.
Biomechenical-neurophysiological assessment was done
through isokinetic dynamometer and BIOPAC system.
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Results: In control group, no significant changes were found
in the degree of spasticity between each assessment. In
experimental group, most of the parameters that determine
the degree of spasticity revealed the significant reduction of
spasticity on the post-medication assessment compared with
the baseline assessment (p<0.01). The degree of spasticity
reduction was increased with the increase of dosage. The
incidence of adverse effect was also increased with the
increase of dosage, but tolerable within the dosage of 15
mg/day.

Conclusion: Tizanidine was effective in reducing spasticity
in stroke patients. Its efficacy and adverse effects were
dosage-related. (J Korean Acad Rehab Med 2003; 27:
471-479)
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(clonidine), E]A}Y Y (tizanidine), 7}¥}3 €l (gabapentine) 5]
B dEH AMEED Q) o] F HE R, GEER
2wl zoholofA| AA 7} 74 ol AREE AL AR o] 5 oF
Aol AeA] azel, k54 - 1 T FAEo R s}
of & ofAle] e F Wekawo Zade] thrEo] ko
™, 1 oFA| 9] shUEA A d e anrt Baso] git)
EAYUYL o]uthZE(imidazole) GEAZA FFA174A <]
&l o= g A =8-A(a-2 adrenergic receptor)ol] Z-&-
sted 42 245 Uehlle dA= 19809 ZHHRE 33
e gk a3 YF o A Asks, HEFT 2 A
FdgAto Al AR E I Qup RS e 21 2712)
o] e wEW EjAYY-L §FF7te] wet AATA
27 9 R FUHE HolH, A FHLHFoI = 2~
36 mg/day7} A5 3 QEpM stk A F712) 9] o)
9 dAFe BHA R dg ARE Hrshr] sk
FHAA FA S48 H A E ofFHY~ A=
o ZHH I E o] &g A WS ol &k
= A5 Hd o2 EAy
2 al

uel BAgiel td ABE AR 2L G - 274

471



2ot Hrhe Fol Avdoln AFH o Jolunn 3
ov, w3 Fokg e me AA7Lt 48 AR
Hrretnzt shelth

HAUY Fobre 7] FoH8 % 3 meday® AlA-stel
) 402 3 mgday® S &se] Al 15 meiday7 A F
stk B4 Bk AVl BATY FekEe Fob A

) oty 2ol 7% Boh F, FHEF 9 mydayE Tk A 307

- c 2 15 my/dayE FoF3 x| 3UA o] 7 Frpeqa, =

2001 155 20021d 7€74A] 29 Ao st A ol A ] Hrie oo} 2 2tA 07 ATt Hrte A4
ToAY 9 T A8 T HEF SAlA FHE = 2 g Aty - ARG e P s H
Azael AAel YA B £4 K02 ABmodi- AT, olsh I BAUY Fopo] g o gukge]
fied Ashworth scale)®] S0 1+ o] 248 S AT} FB 7 BRSAT. £ AH ) AR, 79 &
o2 3Pt ol5S FANRE xaH HAYL Tkt 73 B AAAR el mrE WstE HAse] 98t &
o2 o] ATE AP A S8 Foo 2= A3k AIZE B LA RS FES] FEAIT ol
AAG T2A7BA Ags G JAY FAd 14T s Bkt
e ol slexs e olghz HALS AAlste, o]H g (1) L&A Gk olghd AR 8= S38d SAET
dgo] gAlE e Afe B AFoAM A £ £ BAE W $AE SES] ol¥AA FoAH ZF5S
wde] 54 BEEEHAY Aol AAY, FHH4 A Aol M AL & o FE Wi vz A E
k=S HIEE 718 B g AgE e MYl Sle /i ge 3 &2 S A7 A2 5 Ao H=HA
g2l 5l AgE 1A 75 AR AAE AT F (e HAdl 29744 Aok we] 54 BAETS 7heEA
FAEE AFhFAM ALttt dxTe Fd A8 AR Aol met £ ofHH s HEE o] §sto] 4
SR, (AR Bekre] B AP SLOAGCH, B3 ol FRSHYT, EF ZuA 1B FFAse] 3
WETE B4 01, o4 3olgon, BATY Rk e SHETHTable D).
S 89, o1 4ol leh. M EFY P ETAA M () OIS - NHMEIBE Bk Cybex 6000 (Cybex”
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Table 1. Scoring System for Clinical Assessment
Score Description
By MAS"
0 No increase in muscle tone
1 Slight increase in muscle tone, manifested by a catch and release or by minimal resistance at the end
of the range of motion when the affected part(s) is moved in flexion or extension
2 Slight increase in muscle tone, manifested by a catch, followed by minimal resistance throughout the
remainder (less than half) of the range of motion

3 More marked increase in muscle tone through most of the ROM, but affected part(s) easily moved

4 Considerable increase in muscle tone, passive movement difficult

5 Affected part(s) rigid in flexion or extension

By AC?

0 None, normal

1 Non-sustained clonus

2 Sustained clonus

3 Spontaneous clonus

1. MAS: Modified Ashworth scale, 2. AC: Ankle clonus.
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Fig. 1. Spasticity quantitative measurement by isokinetic dy-
namometer and BIOPAC system. A: Position of the subject and
methods of quantitative spasticity measurement. B: Measurements
of peak torque, torque threshold and work by isokinetic dynamom-
eter. C: Integrated EMG activity by BIOPAC system.
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Table 2. Results of MAS"” Score

No. of cases

Group MAS score (0~5)
Baseline Ist follow-up” 2nd low-up3)
Control (n=12) 0 n=0 n=0 n=0
1 n=0 n=0 n=0
2 n=5 n=7 n=4
3 n=7 n=5 n=8
4 n=0 n=0 n=0
5 n=0 n=0 n=0
With tizanidine (n=12) 0 n=0 n=3 n=5
1 n=0 n=7 n=5
2 n=6 n=2 n=2
3 n=6 n=0 n=0
4 n=0 n=0 n=0
5 n=0 n=0 n=0

1. MAS: Modified ashworth scale, 2. 1st follow-up assessment: 3rd day with 9 mg/day in tizanidine group and 9th day after baseline
evaluation in control group, 3. 2nd follow-up assessment: 3rd day with 15 mg/day in tizanidine group and 15th day after baseline evaluation

in control group.

Table 3. Results of AC” Score

No. of cases

Group AC score (0~3)
Baseline Ist follow—upz) 2nd follow—up3)
Control (n=12) 0 n=0 n=0 n=0
1 n=4 n=5 n=5
2 n=8 n=7 n=7
3 n=0 n=0 n=0
With tizanidine (n=12) 0 n=0 n=1 n=4
1 n=4 n=8 n=6
2 n=8 n=3 n=2
3 n=0 n=0 n=0

1. AC: Ankle clonus, 2. 1st follow-up assessment: 3rd day with 9 mg/day in tizanidine group and 9th day after baseline evaluation in
control group, 3. 2nd follow-up assessment: 3rd day with 15 mg/day in tizanidine group and 15th day after baseline evaluation in control

group.

Ath A& % 60secoll A= FoF M3t vluste st &
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Table 4. Results of Peak Torque Value

Peak torque (Nm)

Group Angular velocity (ofsec)
Baseline Ist follow—upl) 2nd follow—upz)

Control 60 3.50+0.80 3.70£0.71 3.68+0.56

180 3.70+1.11 3.78+1.06 3.81+1.06

240 4.33£1.07 4.19£1.12 4.17£0.94
With tizanidine 60 3.75£1.29 2.98+1.21 2.58+0.90*

180 3.67+1.37 2.81+1.20% 2.42+1°16%F

240 3.94+1.15 2.92+1.00* 2.56+1.02*

Values are meantstandard deviation.

1. Ist follow-up assessment: 3rd day with 9 mg/day in tizanidine group and 9th day after baseline evaluation in control group, 2. 2nd
follow-up assessment: 3rd day with 15 mg/day in tizanidine group and 15th day after baseline evaluation in control group.
*p<0.05: Difference between baseline and follow-up, ! p<0.05: Difference between Ist follow-up and 2nd follow-up.

Table 5. Results of Torque Threshold Angle Value

Torque threshold angle (°)

Group Angular velocity (°/sec)
Baseline Ist follow-up” 2nd follow-up”
Control 60 -12.89+3.03 -13.11£3.11 -12.92+3.18
180 -15.84+2.27 -15.69+2.21 -15.67+2.55
240 -17.06+0.93 -16.83+1.18 -16.83+1.15
With tizanidine 60 -13.00£3.20 -11.33+£2.70 -9.60+2:10%+
180 -15.9242.34 -15.56+2.60 -13.97+2'19*%
240 -17.06£0.93 -16.22+1.52 -15.47+141*t

Values are meantstandard deviation.

1. 1st follow-up assessment: 3rd day with 9 mg/day in tizanidine group and 9th day after baseline evaluation in control group, 2. 2nd
follow-up assessment: 3rd day with 15 mg/day in tizanidine group and 15th day after baseline evaluation in control group.
*p<0.05: Difference between baseline and follow-up, ' p<0.05: Difference between Ist follow-up and 2nd follow-up.

mgo] ®l3} FATH O FoletA - LA JX| o] F
7} 5 2Hp <0.05)(Table 5).
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Table 6. Results of Work Value

Work (Joule)

Group Angular velocity (°/sec)
Baseline Ist follow—upl) 2nd follow—upz)
Control 60 58.77+20.59 57.47+20.38 57.53+20.64
180 73.74£28.92 73.11+27.51 74.09+27.51
240 89.09+29.84 87.38+26.71 88.00+29.40
With tizanidine 60 61.48+20.25 45.72+18.89* 33.53+1409+%
180 75.38+29.28 57.17427.85* 44.35+2405*F
240 89.65+30.02 67.36+26.89* 53.98+2520*t

Values are meantstandard deviation.
1. Ist follow-up assessment: 3rd day with 9 mg/day in tizanidine group and 9th day after baseline evaluation in control group, 2. 2nd
follow-up assessment: 3rd day with 15 mg/day in tizanidine group and 15th day after baseline evaluation in control group.

*p<0.05: Difference between baseline and follow-up, ! p<0.05: Difference between Ist follow-up and 2nd follow-up.

Table 7. Results of Integrated EMG Activity Value

Integrated EMG activity (mV/secXIOG)

Group Angular velocity (°/sec)
Baseline Ist follow—upl) 2nd follow—upz)
Control 60 4.92+3.02 4.74+2.90 4.87+2.81
180 6.89+3.74 6.95+3.61 6.88+3.42
240 9.67+5.17 9.44+4.89 9.78+5.31
With tizanidine 60 4.91+3.09 2.84+2.21* 2.24+1.53*
180 7.30+4.27 4.57+2.87* 3.90+2.69*
240 10.58+5.61 7.02+4.29* 6.2614.44*

Values are meantstandard deviation.
1. Ist follow-up assessment: 3rd day with 9 mg/day in tizanidine group and 9th day after baseline evaluation in control group, 2. 2nd
follow-up assessment: 3rd day with 15 mg/day in tizanidine group and 15th day after baseline evaluation in control group.

*p<0.05: Difference between baseline and follow-up.

gt

gk Zpo] & HolA| ek kth(Table 7).

Wy ke Ee g
%

9 mgol A= 29, 15 mgol

Table 8. Adverse Effects in Tizanidine Group

No. of subjects (%)

Adverse effects

Ist follow—up1> 2nd follow—upz)

Dry mouth 0 (0.0) 1 (8.3)
Muscle weakness 0 (0.0 1 (8.3)
Somnolence 2 (16.7) 5 (41.7)
Dizziness 1 (8.3) 2 (16.7)
Hallucination 0 (0.0 0 (0.0
AST/ALT elevation 0 (0.0) 0 (0.0)

1. st follow-up assessment: 3rd day with 9 mg/day in tizanidine
group and 9th day after baseline evaluation in control group, 2.
2nd follow-up assessment: 3rd day with 15 mg/day in tizanidine
group and 15th day after baseline evaluation in control group.
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