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Treatment for Spasticity & Dystonia

s Medical Treatment

Medication : baclofen, diazepam, dantrolene, tizanidine

Botulinum toxin, phenol & alcohol injection

= Surgical Treatment
Orthopedic surgery for spasticity & bone deformity
Selective posterior rhizotomy for spasticity
Deep brain stimulation for dystonia

Intrathecal baclofen pump (ITBP)



Outcomes of Deep Brain Stimulation
In Primary Dystonia &

!'- Adults with Cerebral Palsy



GPi1-DBS In Dystonia

= DYT1(+) generalized dystonia

genetic dystonia : dramatic improvement

effective treatment after 5 years (Sobstyl et al.)
= DYTI1(-) generalized dystonia
effective procedure after 2 years (Krauss et al.)

= Secondary dystonia and choreoathetosis

limited benefit in 2 patients of 4 CP (Krauss 2002)
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Figure 1 Mean percentage improvements in the Burke-Fahn
Marsden Dystonia Rating Scale for movement (Burke er al., 1985)
after bilateral pallidal surgery (either DBS or lesioning) from the
literature.



Bilateral pallidal deep brain stimulation for the treatment of & @
patients with dystonia-choreoathetosis cerebral palsy:
a prospective pilot study

Preoperative 1year

P Preoperative 1 year P

Movement scale General health 67-31(22:70) 77-85(15.98) 012
Neck and trunk (0-24) 873(>86) 6-28(471) 005 Physical functioning 54-23(29:92) 57-09(34-44) 048
Upper and lower limbs (0-64) 2979 (1510}  23.07 (15:05) 001 Role (physical) 56.92 (38-97) 6154(4033) 072
Face: eyes and mouth (0-16) 323(336)  3.00(1-98) 055 Role (emotional) 35-89(37-18) 58-08(43-306) 006
speechand swallowing (0-16) ~ 410(1.55)  3-86(263) 053 Social functioning 64.42(2095)  6538(27.55) 076
Total 44-23(2112) 34:69(21.87) 0-01 Body pain 61.00(31:64)  7954(2592) 004
Disability scale Vitality 5115(27-32)  53-46(2014) 082
Speech (0-4) 196(092)  146(066) 002 Mental health 52.62(2256)  6554(18:22) 005
Writing (0-4) 2.46(099) 177(093) 001
Feeding (0-4) 1.77 (056) 146 (052) 0-08 Data are mean (5D). Possible scores range from 0-100. An increase in a score

) _ indicates an improvement in function.
Eating and swallowing (0-4) 0-92{0:73) 0-62 (0-77) 0-24
Hygiene (0-4) 139(0-80)  123(073) 050 Table 3: Health-related quality of life subscores (SF-36) at baseline and
Dressing (0-4) 135(0-75)  115(056)  0-40 after 1 year of continuous stimulation
Walking (0-6) 273(1-39)  255(133) 048

Total 1258 (5.03) 1023(3-92) 0.01
Pain (0-10) 272(2:66)  179(214) 033

Data are mean (SD). A reduction in a score indicates an improvement in dystonia.
Pain: visual analogue scale (O=no pain, 10=maximum pain).

Table 2: Burke-Fahn-Marsden subscores at baseline and after 1 year of
continuous stimulation

Lancet Neurol 2009
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Improvement of dystonia movement,
but no improvement of disability
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Conclusions

= After GPi DBS:
- Dramatic improvement in DYT1(+) primary dystonia
- Limited effect in adult CP with dyskinetic type
- GPi DBS as an alternative strategy in dystonia which

was not responsive to medication and botulinum toxin

= Limitation :
- Some CP felt unsatisfied compared to pre-operative state
- More study is necessary to anticipate which movement

pattern will be responsive to GPi DBS in dyskinetic CP



Outcomes of Intrathecal Baclofen
Therapy in Cerebral Palsy

!'- & Acquired Brain Injury



Intrathecal Baclofen Pump (ITBP)
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Multidisciplinary approach

= Department
Neurosurgery
Neurology
Rehabilitation Medicine

s Patients

Cerebral Palsy

Traumatic Brain Injury

Hypoxic Brain Injury

Hereditary Spastic Paraplegia
Spinal Cord Injury, Syringomyelia




Baclofen metabolism

Baclofen could pass BBB, but only partially permeates
- partially metabolized in the liver

- largely excreted unchanged in the kidneys

Direct intrathecal baclofen permits effective CSF concentration

to be achieved with resultant plasma concentration 100 times

less than those occurring with oral administration

Knutsson E. J Neurol Sci 1974



Screening Test Flow Chart

Bolus: 50 ug

"

24 hrs after
Bolus: 75 ug

= Positive Response
“Implant”

= Negative Response
“No Implant”

Intrathecal Baclofen Therapy Clinical Reference Guide
for Spasticity Management, Medtronic, Inc.

24 hrs after
Bolus: 100 ug

- Not a Candidate




Surgical implantation procedure

= Implanted in subcutaneous or subfascial

pocket in anterior abdominal wall

s Catheter is threaded to enter lumbar
subarachnoid space at L3-4 or L4-5,

and advanced superiorly
= CP spastic diplegia: T10-12
= CP spastic quadriplegia: C7-T2

= Generalized secondary dystonia:

cervical

baclkoten tilling
port

intrathecal baclofen pump system
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Outcomes of intrathecal baclofen therapy

in patients with cerebral palsy and acquired brain
injury

Young Kwon Yoon, MD*P, Kil Chan Lee, MD®®, Han Eol Cho, MD*"°, Minji Chae, MD?,

Jin Woo Chang, MD, PhDY, Won Seok Chang, MD®", Sung-Rae Cho, MD, PhD*<*""

e

Abstract
Intrathecal baclofen (ITB) has been known to reduce spasticity which did not respond to oral medications and botulinum toxin |
treatment. However, few results have been reported comparing the effects of ITB therapy in patients with cerebral palsy (CP) and
acquired brain injury. This study aimed to investigate beneficial and adverse effects of ITB bolus injection and pump therapy in
patients with CP and to compare cutcomes to patients with acquired brain injury such as traumatic brain injury and hypoxic brain
injury. ITB test trials were performed in 37 patients (19 CP and 18 acqguired brain injury). Based on ambulatory function, CP patients
were divided into 2 groups: 11 patients with nonambulatory CP and 8 patients with ambulatory CP. Change of spasticity was
evaluated using the Modified Ashworth Scale. Additional positive or negative effects were also evaluated after ITB bolus injection. In
patients who received ITB pump implantation, outcomes of spasticity, subjective satisfaction and adverse events were evaluated until
12 months post-treatment. After ITB bolus injection, 32 patients (86.5%) (CP 84.2% versus acguired brain injury 88.9%) showed a
positive response of reducing spasticity. However, 8 patients with CP had negative adverse effects. Particularly, 3 ambulatory CP
patients showed standing impairment and 1 ambulatory CP patient showed impaired gait pattern such as foot drop because of
excessive reduction of lower extremity muscle tone. Ambulatory CP patients received ITB pump implantation less than patients with
acquired brain injury after ITB test trials (P=.003 by a chi-squared test). After the pump implantation, spasticity was significantly
reduced within 1 month and the effect maintained for 12 months. Seventeen patients or their caregivers (73.9%) were very satisfied,
whereas 5 patients (21.7 %) suffered from adverse events showed no subjective satisfaction. In conclusion, ITB therapy was effective
in reducing spasticity in patients with CP and acquired brain injury. Before ITB pump implantation, it seems necessary to perform the
ITB bolus injection to verify beneficial effects and adverse effects especially in ambulatory CP.

Abbreviations: CP = cerebral palsy, ITB = intrathecal baclofen.

Keywords: acquired brain injury, cerebral palsy, intrathecal baclofen, spasticity



Baseline characteristics in patients with CP and acquired brain

injury.
Nonambulatory Ambulatory Acquired brain
CP (N=11) CP (N=8) injury (N=18)
oex, M:F 9. 2 0.3 16: 2
Age, years Jb.b+2.5 341+39 33.7+3.0
BMI 194+16 22.3+1.1 184+06
Duration, years 3B6+2.0 34.1+3.9 1.?;|;[].4*
MAS
Upper extremity 41+02 26+0.7" 36+03
Lower extremity 42402 25+05" 38+03
FIM od. 7+ 7.1 90.6+11.1" 182+0.2
MBI 205457 58.1+13.4° 0
ITEF: No [TEF 74 1.7 153

BMI = body mass index, FIM = functional independence measure, ITBP = intrathecal baclofen pump,
MAS = modified Ashworth scale, MBI =modified Barthel index,
“Pe 05 compared with the other groups.

" P< 05 compared with nonambulatory P,



Baseline characteristics in the ITBP Group and No ITBP Group.

ITBP group No ITBP Total
(N=23) group (N=14) (N=237)

Sex, M. F 20: 3 10: 4 30: 7
Age, years J6.0+2.7 32.3+3.1 3.7 +2.1
BMI 18.6+0.6 21.4+1.4 196+0.7
Duration, years 14.8+£4.0 26.0+4.5 191431
MAS

Upper extremity 3.6+0.2 3.1+04 3.0+0.2

Lower extremity 3.9+0.3 3.1+0.4 3.0+0.2
FIM 30.0+£5.2 65.4+12.1 41.1£59
MBI 10.3+3.9" 35.1+11.8 18.1+5.0
CP: ABI 6. 15 11: 3

BMI=body mass index, FIM=functional independence measure, ITBP =intrathecal baclofen pump,
MAS = modified Ashworth scale, MBI = maodified Barthel incdex.
P« 05 compared with no ITBP group. Values are presented as mean + SE,



Modified Ashworth Scale

Effects of intrathecal baclofen bolus injection
In CP and acquired brain injury
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Effects of intrathecal baclofen bolus injection
In I'TBP and no ITBP groups

Modified Ashworth Scale
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Outcomes of the I'TB test trials (N=37)

Positive effects

= Decreased spasticity (MAS) 32 (86.5%)
= Decreased dystonic movement 8 (21.6%)

= Decreased chronic pain 6 (16.2%)
= Decreased excessive sweating 4 (10.8%)
= Improved sitting posture 4 (10.8%)
= Improved sleep pattern 3( 8.1%)

Negative effects

= Impaired standing 3 (8.1%)
= Impaired gait pattern 1(2.7%)
= Voiding difficulty 1(2.7%)
= Dysarthria 1(2.7%)
= Headache, Nausea, Vomiting 1(2.7%)

= Posterior neck pain 1(2.7%)



Process to ITBP implantation

| after the ITB test trials
Diaanosis ITBP No ITBP Total
9 (N=23) (N=14) (N=37)
Cerebral Palsy 8 (42.1%) 11(57.9%) 19 (100%)
Non-ambulatory CP 7 4 11
Ambulatory CP 1 7 8
Acquired Brain Injury 15 (83.3%) 3(16.7%) 18 (100%)
Hypoxic Brain Injury 4 1 5
Traumatic Brain Injury 11 2 13

ITBP 62.2% vs. no ITBP 37.8% P=.003 by a chi-squared test
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Responses of subjects with intrathecal baclofen pump implantation.

Case

Spasticity (MAS)

Pre 1month 3 months 6 months 12 months Adverse events Satisfaction (10-point grading scale)

Traumatic brain injury ~ Upper  4/3 3/3 1N ila! 1M Decreased sitting balance Caregiver 9
Lower  4/4 3/4 i 1n i

Traumatic brain injury ~ Upper  4/4 3/3 3/3 3/3 3/3 Catheter disconnection Caregiver 0
Lower  4/4 4/4 4/4 4/4 4/4 Withdrawal symptoms

Traumatic brain injury ~ Upper  5/5 o/4 5/5 9/5 2/2 Caregiver 9
Lower 5/5 474 3/4 3/4 3/3

Traumatic brain injury ~ Upper  4/4 3/4 4/4 3/3 4/3 Caregiver 9
Lower 5/5 34 4/4 4/4 3/3

Traumatic brain injury ~ Upper  4/1 n 1N il 11 Caregiver 8
Lower 1/ 17 7 17 i

Traumatic brain injury ~ Upper 5/ n 1N il 11 Patient 9
Lower  5/5 33 3/3 3/3 3/3

Traumatic brain injury ~ Upper  1/1 7n 1N ila! 1 Caregiver 9
Lower  4/4 22 2/2 2/2 2/2

Traumatic brain injury ~ Upper  3/3 7n 1N ila! 1 Caregiver 9
Lower  4/4 2/2 2/2 11 11

Traumatic brain injury ~ Upper  3/3 3/2 3/2 3/2 3/2 Caregiver 8
Lower  3/3 3/3 3/3 3/3 3/3

Traumatic brain injury ~ Upper  5/5 1/2 1/0 ila! 01 Caregiver 9
Lower  5/5 1/2 0/0 11 01

Traumatic brain injury ~ Upper  3/3 i 212 2/2 2/2 Drowsiness Caregiver 0
Lower 2/ 11 2/0 2/0 2/0

Hypoxic brain injury Upper  4/1 3/3 3/3 4/3 3/2 Wound infection Caregiver 9
Lower  3/3 11 i 11 11

Hypoxic brain injury Upper  5/5 4/4 41 4/3 3/3 Wound dehiscence Caregiver 0
Lower  5/5 4/4 3/4 4/4 4/4 Catheter disconnection

Hypoxic brain injury Upper  5/5 4/4 3/4 3/3 3/3 Caregiver 7
Lower  5/5 474 4/4 3/3 3/3

Hypoxic brain injury Upper  5/5 3/3 3/3 3/3 3/3 Caregiver 9
Lower  5/5 3/3 3/3 3/3 3/3




Responses of subjects with intrathecal baclofen pump implantation.

Spasticity (MAS)

Case Pre 1 month 3 months 6 months 12 months Adverse events Satisfaction (10-point grading scale)

Nonambulatory CP Upper  4/4 31 31 31 31 Headache Caregiver 9
Lower  4/4 3/3 3/3 3/3 3/3

Nonambulatory CP Upper  4/4 3/3 4/4 3/3 3/3 Drowsiness Caregiver 0
Lower  4/4 3/3 3/3 11 11 Impaired standing balance

Nonambulatory CP Upper  5/5 4/3 4/3 4/3 3/3 Patient 7
Lower  5/5 1/ 11 11 il

Nonambulatory CP Upper  2/4 1/3 1/2 1/2 1/2 CSF leakage Patient 0
Lower  4/4 4/3 1/2 1/2 1/2

Nonambulatory CP Upper  3/3 1/ 11 11 11 Patient 7
Lower  4/4 3/3 3/3 3/3 2/2

Nonambulatory CP Upper  5/5 4/4 3/4 3/4 3/4 Patient 8
Lower  5/5 4/4 3/3 3/3 3/3

Nonambulatory CP Upper  5/4 3/3 3/2 372 3/2 Caregiver 8
Lower  3/5 2/3 2/3 3/4 3/4

Ambulatory CP Upper  3/3 3/3 3/3 4/5 4/5 Patient 3

Lower 1/ 11 11 2/2 2/2

Among 23 patients with ITBP
Very satisfied

Somewhat satisfied
No satisfaction

-17 (73.9%)

1( 4.3%)

- 5(21.7%)

Among 37 patients with ITB test trials
Very satisfied

Satisfied

- 17 (45.9%)
- 18 (48.6%)



Conclusions

= After intrathecal baclofen therapy,
- Control severe spasticity & dystonia
- Control chronic pain & excessive sweating
- Improve sitting posture & sleep pattern

- Improve function in specific patients

= Through intrathecal baclofen test trials,

- evaluate positive beneficial & negative adverse effects
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