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Serial Changes After the Trial Use of Bolus Intrathecal Baclofen for Intractable
Spasticity of Spinal Cord Injury Patients

Hyun-Yoon Ko, M.D., Jae Heung Park, M.D., Jin Hwan Yang, M.D., Sun Kug Jho, M.D.

Department of Rehabilitation Medicine, Pusan National University College of Medicine

Objectives: This study was conducted to add to the information for preselection of intrathecal baclofen
(ITB) pump and to evaluate serial changes after the trial use of bolus ITB for intractable spasticity of

spinal cord injury (SCI) patients.

Methods: Ten SCI patients with severe intractable spasticity who had failed oral antispastic drug therapy
were screened with ITB trial bolus testing (50 ug). After bolus injection, changes in spasticity were mea-

sured using H/M ratio, Ashworth Scale, Spasm scale and Reflex scale.

Results: There was a significant decrease in spasticity in all patients. After injection of ITB, decreased
amount of spasticity for 1 hour was as follows: H/M ratio, 50.34+7.35%; Ashworth Scale, 9.85+5.33%;
Spasm scale 34.92 +5.86%; Reflex scale 14.26 +4.46%. Minimal hours for maximal effect of recovery
of spasticity were the next: H/M ratio, 6.0 4+0.0; Ashworth Scale, 7.9£0.6; Spasm scale 9.6 +0.7; Reflex
scale 8.4+ 1.1. H/M ratio had a meaningful changes after the trial use of bolus ITB for 1 hour and in min-

imal hours for maximal effect of recovery of spasticity.

Conclusion: Ten SCI patients responded with a reduction in H/M ratio, Ashworth Scale, Spasm scale
and Reflex scale scores more than two points in ITB bolus trial. H/M ratio are the most sensitive indicator

of serial changes after the trial use of bolus ITB for intractable spasticity of SCI patients.

Key Words: Intrathecal baclofen (ITB), Spasticity, Spinal cord injury (SCI)
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Zo] ZAAE Holy ZAAYE A& F »191‘4 FAE A
Ashworth Scale 3914 50199 #AELE FAF 3 1
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d ul= FDAY Q& WA A3, 2 1% o), 39
+F 9 T W Ao NaET2M e B9} ALE
o] JFE 2N ITBY AHEFol =z it ITB
& APstaal & o #R7} ITB Tzade] dgiito]
HeEAE ddstn dEkA] 434S S8k AldH
QA wEEA H7 O Fojo] Al Yo}
AREL 18%FY viEF2d AT FAdx E:rLOb-
ol ¥hgo] °121‘:4 Ashworth Scale 3 o]439] 4
A8 10%E dgdez 57 Ul uEzee /\]%‘1—1
o7 Fogtony ITBY diido] Hexg AYs) B
32} R AP wE H/M H], Ashworth
Scale, Spasm scale, 71831 Reflex scale ¢ #3}
FIE 8 I DA dkede HEE o}
ITB A& Aldd #48 A== Algstazt 3o

Table 1. Scales for Muscle tone, Spasms, and Reflexes.

(Table 1)

HRCHA L WY
1. 974

E A7 ITB =239 & 2o} 5
7] 1 N8R Foz ded 2 2
A5 dgeR g, 4 Hs M&ﬂi g
Ashworth Scale 3, Spasm scale 2 ©]3¢] A3 7
g 3hdH, J4F dEL o 7|t ugFPo
FAq3g = E78ta 2371 gl Al uE
2 839 Al 28] glu, il FAE
siketa A gdon, AL ) oA #Ade EAl
£ ¥ + e AFF g A AAE St
A de 82 ey siAlY Age] gle #A
£ A3t JA dide AR v 491} §kx) el
622 ASIA Impairment Scale A%lA C7} 99 °]
AL D7} 1““0131‘:} 25 gAollen Hi A
39.341°10 2, 108 2% 60~130 mg/day<] H]’%i
AL 14 ol AT Fostg ot g9} gtk

Degree of muscle tone

Ashworth Scale

No increase in tone

Slight increase in tone, giving a “catch” when affected part is moved in flexion or extension

Considerable increase in tone; passive movement difficult

1
2
3 More marked increased in tone, but affected part easily flexed
4
5

Affected part rigid in flexion or extension

Spasm scale

1 No spasms

2 Mild spasms induced by stimulation

3 Infrequent full spasms occurring less than once per hour
4 Spasms occurring more than once per hour

5 Spasms occurring more than ten times per hour

Reflex scale

Three or four beats clonus only

0 Reflexes absent

1 Hyporeflexia

2 Normal

3 Mild hyperreflexia
4

5

Clonus
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scale, Reflex scale, 18|31 vlI~7] AZE A3}
o FA & oA AFe] ¢hA 38" w7px| Zh A7t
Wya 249 vwatart, /M AR o] S3E UL o
9] Ashworth Scale?} Spasm scale©] 2 ©]/¢ 243}

< 7ZA$E ITB =2a%e dio] dvtn 2334
t}, &3 H/M H], Ashworth Scale, Spasm scale,
Reflex scale®] FAF 3 1212 ZAHAY AR 24
ZFo A9 Ao A2ARA 2-Y AR, ©A] A3
o] Z7kte AlAY AIZHE vlmEle ITB FAk wE
7Hg 91743 ukg AT E golRi AR AL
SPSS for windows version 10.0 program$ A&
e, BAX F8E A7) HAstq ITB ¥ 1
Azt wo) Az Wste] WE-& H/M H], Ashworth
Scale, Spasm scale, Reflex scale®] FA} 3 73 9]
Hol ZAAAE7A] 2 A OA] Aol Frleke

071
06F
05}
04r
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Fig. 1. Reduction of the H/M Ratio after Intrathecal Baclofen

Administration
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Fig. 3. Reduction of the Spasm Scale after Intrathecal Baclofen

Administration

AlA ] A7t Kruskal-WallisE ©] &8t
4 1

1049 84 25 FAMHI FAL Fo g, e
agln 3EF45 WgE Holx ggkow mgako] ul
229 Bodi Yehte EFRAY T AR
&orth H/M ¥l FAF A #H3t 0.58+0.07004 F
AV & 1A1ZF 0.29+0.14, 3A17F 0.06+0.09, 6413t
0.06+0.09, 9717t 0.25+0.06, 12417+ 0.4+0.02,
15217F 0.49+0.06, 24A17F 0.6+0.1=2 WH3}IHATt
(Fig. 1). A} A9l 3 Ashworth Scale°| 3.54+
0.70°1%W FAEL FAL T IATAA 4A]TFALel o
BF 1.08+£0.972 #A=HQen Spasm scale® FA
A H 3+1.05904 3AZ Wl 0.7£0.6722 T
F252urel Al AE A gyt R ZAAHA
t}. Reflex scale HAl FAF A B 4.28+0.45904
FAb & 4N Wl "BF 0.75+0.752 ZAHUT
(Fig. 2,3.4). 10%9 #xlH EF Ashworth
Scale¥} Spasm scale®] 2 ©]%F ZAHAG. AF A
AL & @ WAL |A gleld 3 & Bt glod
Ao AR A ukalel 2A¥ A whry] AFE
AR E A #EE § UJG 1A A 7 3
5o 233 ®Wsle H/M v7b 50.34+7.35%,

Ashworth Scale
— o

e 2 6 w0 w B 2
Hours
Fig. 2. Reduction of the Modified Ashworth Scale after

Intrathecal Baclofen Administration

N «©w L w
T

Reflex scale

—
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(=]

pre 2 6 10 14 8 22
Hours
Fig. 4. Reduction of the Reflex Scale after Intrathecal Baclofen
Administration
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Ashworth Spasm Reflex

Fig. 5. Percent of Reduction of the H/M, Ashworth, Spasm,
and Reflex Scale
After Intrathecal Baclofen Administration for 1 Hour.
Each Value is the Mean + S.E. Statistical Significance;
*p< 0.05 vs. pre.

Ashworth Scale2 9.85+5.33%, Spasm scale2
34.924+5.86%, Reflex scale2 14.26+4.46%< %
28 Ho H/M v/} 9zsiA we) wsldE 4 4
AUt (Fig. 5) 2+ &5 HA Hol| =Fshe= AL
H/M ®l7} 3.0£0.0 A1Zt, Ashworth Scale 3.4+
0.2A17t, Spasm scale2 3.2+0.241%, z28ln
Reflex scale 3.8+0.4A12te2 H/M H|7} 74
2t A8 AP ey EAF fJ4L o
th (Fig. 6) oA AFe] F7ste Al H/M ¥7t
6.0+0.0A1te2 71 wskw Ashworth Scale2
7.9140.6A12F, Spasm scale 9.6+0.7A17F, Reflex
scale 8.4%1.1A7He YESH o F H/M 4|
o] A2 F7} AlZte] M el WIzHE & & U
o (Fig. 7) FAF 3 8AIZOIA 12A17H9E Az & v
Al 3 & ojo] & TAH WAL vplAd] AFIE U
Ehdr] ARl on o]ojA 72 Age] FEH T

ARe AREBAALERIN Yt @ 2FE
2

o olHAT ¥ S47E B A5 glaE
ol 5448 EE SHoR vehdt) 27l
Z7ke @A) QPHBER S, Wk RS e

INAY 8 H4E 2HstAY 55, £ 438
7ML % sted H4 &4 gxke] A AEE 9
3| Mt oln ASHQ] #2rt LTI E g

AEAQ A AgEe 82 Aol &3 =] o
3l 89 WA3e W Y EYAE, 47 FE
o] B4, dAed HEew 54d 93 F4HHY Y,
a8y L2278/ & (peripheral neurotomy), —‘?—
N7 24 A < (posterior rhizotomy), A2 AFA&
(longitudinal myelotomy)$t Z& &3 Wy 5]
Aeh? A 8L WY 7T Fole 4, &%
7159 Xio} 7ML ¢ JoBE negAQ 3El
AHgol SRR MeHy vt FAZ FERE o

11

H/M Ashworth Spasm Reflex

Fig. 6. Minimal Hours for Maximal Decrease in Spasticity

aill

Ashworth Spasm Reflex

Hours

Fig. 7. Minimal Hours for Maximal Effect of Recovery of
Spasticity
Each Value is the Mean + S.E. Statistical Significance;
*p< 0.05
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