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Treatment for Spasticity & Dystonia 



 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) 

Treatment for Spasticity & Dystonia 



Outcomes of Deep Brain Stimulation  

in Primary Dystonia &  

Adults with Cerebral Palsy 



GPi-DBS in Dystonia 

 DYT1(+) generalized dystonia 

 genetic dystonia : dramatic improvement 

 effective treatment after 5 years (Sobstyl et al.) 

 DYT1(-) generalized dystonia 

    effective procedure after 2 years (Krauss et al.) 

 Secondary dystonia and choreoathetosis  

     limited benefit in 2 patients of 4 CP (Krauss 2002) 



Lancet Neurol 2009 





Improvement of dystonia movement,  

but no improvement of disability 

Ann Rehabil Med 2014 



 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 

Conclusions 



Outcomes of Intrathecal Baclofen 

Therapy in Cerebral Palsy  

& Acquired Brain Injury 



Intrathecal Baclofen Pump (ITBP) 



Multidisciplinary approach 

 

 Department 

     Neurosurgery 

     Neurology 

     Rehabilitation Medicine 

 

 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 



Not a Candidate 

Bolus: 50 ug 

24 hrs after 

Bolus: 75 ug 

24 hrs after 

Bolus: 100 ug 
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Screening Test Flow Chart 

Intrathecal Baclofen Therapy Clinical Reference Guide 

for Spasticity Management, Medtronic, Inc. 

+ 

+ 

+ 
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= Positive Response 

   “Implant” 

= Negative Response 

   “No Implant” 

+ 

- 



 Implanted in subcutaneous or subfascial 

pocket in anterior abdominal wall 

 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 

Surgical implantation procedure  









Effects of intrathecal baclofen bolus injection  

in CP and acquired brain injury 



Effects of intrathecal baclofen bolus injection  

in ITBP and no ITBP groups 



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%) 

 

 

Outcomes of the ITB test trials (N=37) 



Diagnosis 
ITBP 

(N=23) 

No ITBP 

(N=14) 

Total 

(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 

Process to ITBP implantation  

after the ITB test trials 

P=.003 by a chi-squared test ITBP 62.2% vs. no ITBP 37.8% 



Effects of intrathecal baclofen pump implantation 





Among 23 patients with ITBP 

     Very satisfied   -17 (73.9%)  

     Somewhat satisfied  -  1 (  4.3%)  

     No satisfaction   -  5 (21.7%) 

 

Among 37 patients with ITB test trials 

     Very satisfied  - 17 (45.9%) 

     Satisfied  - 18 (48.6%) 



 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 

Conclusions 




