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• The presentation does not include off label use of drugs.



Objectives

• Briefly describe the basic pathophysiology of spasticity
• Demonstrate understanding of the clinical presentation of spasticity 

and its assessment tools
• Identify when to use intrathecal baclofen
• Describe basic methods for trialing intrathecal baclofen



Spasticity Definition

2005 SPASM Consortium
Disordered sensorimotor control, resulting from an upper motor neuron 
lesion, presenting as intermittent or sustained involuntary activation of 
muscles

• Focuses more on abnormal muscle activity
• Clonus, co-contraction, associated reaction, dystonia, and spasms can all 

be included

Pandyan AD, Gregoric M, Barnes MP et al. Spasticity: clinical perceptions, 
neurological realities and meaningful measurement. Disabil Rehabil 2005;27:2–6.



Pathophysiology

https://mobilephysiotherapyclinic.in/techniques-to-inhibit-spasticity-with-physiotherapy-treatments/
Kheder A, Padmakumari K, Nair S. Spasticity” pathophysiology, evaluation and management. BMJ 2012; 12(5).

https://mobilephysiotherapyclinic.in/techniques-to-inhibit-spasticity-with-physiotherapy-treatments/


Clinical presentation

• Diverse
• Distinction based on number of muscle groups involved
• Quadriplegic
• Paraplegic
• Hemiplegic
• Combination
• Axial musculature

• Focal
• Just a few muscles or muscle groups involved

https://mobilephysiotherapyclinic.in/techniques-to-inhibit-
spasticity-with-physiotherapy-treatments/



Padmakumari K et al. The management of spasticity in adults. BMJ 2014;349:g4737 doi: 10.1136/bmj.g4737



Spasticity

Good Bad
Stiffness-Can help with transfers Pain
Muscle strengthening Reduced mobility

Contractures
Wounds

http://sci.washington.edu/spasticity/index.asp



Impact

McGuire JR. Chapter 2: Epidemiology of spasticity in the adult and child. In: Brashear A, Elovic E, eds. Spasticity: 
Diagnosis and Management. 2nd ed. New York, NY: Demos Medical, 2016.



Assessment: Subjective

Christofi G. Et al. Improving the management of post stroke spasticity: time for action. J of Rehab Med. 2017; 1:1-7. JRM-CC 2018; 1: 1000004
Adapted from Reference 2: Walker HW, Hon AJ, Kirschblum S. Chapter 23: Spasticity due to disease of the spinal cord: pathophysiology, epidemiology, and treatment. In: Brashear A, 

Elovic E, eds. Spasticity: Diagnosis and Management. 2nd ed. New York, NY: Demos Medical Publishing, LLC, 2016. 

Penn Spasm Frequency Score (PSFS)Action



Objective/physiologic

Adapted from Reference 7: Baude M, Gracies JM. Chapter 6: Techniques and scales for measuring spastic paresis. In: Brashear A, Elovic E, eds. Spasticity: Diagnosis and 
Management. 2nd ed. New York, NY: Demos Medical Publishing, LLC, 2016.



TREATMENT

Neuromodulation: Technology at the Neural Interface, Volume: 19, Issue: 6, Pages: 607-615, First published: 19 July 2016, DOI: (10.1111/ner.12447) 



Saulino M PMR clinics NA 2018; 29:537-551.



Spasticity Treatment

https://community.paraplegie.ch/t5/Body-Complications/Spasticity-treatment-in-patients-with-spinal-cord-
injury/ta-p/1708



Indications

• FDA approved for spasticity of spinal (traumatic spinal cord injury and 
MS) and cerebral origin (brain injury, cerebral palsy, stroke).

• Formal labeling:
• Requires waiting 1 year after traumatic brain injury before ITB tx

From intrathecal drug delivery for pain and spasticity  Ed. Deer T.



Both 2016 ITB Therapy Best Practices Expert Consensus 
Panel and German Consensus Panel Group in 
agreement

• “Any patient who demonstrates spasticity that interferes with 
comfort, active or passive function, activities of daily living, 
mobility, positioning, or caregiver assistance should be 
considered”

• “Therapy primarily aims at the functional level to reduce spasticity 
and at the activity level to improve general well being, reduce 
pain, and facilitate patient care and everyday activities, 
acknowledged as important aspects for quality of life”

Saulino M et al.  Best practices for intrathecal baclofen therapy: Patient selection. Neuromodulation 2016; 19: 607-615. Francisco GE, Saulino M. Chapter 19: Intrathecal baclofen therapy. 
In: Brashear A., Ed. Spasticity. Diagnosis and Management. 2nd ed. Demos Medical Publishing, LLC. 2016

• Spasticity that is poorly controlled despite maximal therapy 
with other therapy modalities

• Spasticity that is poorly controlled because of limited 
patient tolerance of other therapy modalities

• A need for adjustable spasticity reduction, which is afforded 
by the programmable variable flow pump



Paradigm shifting?

• Studies have shown that it is safe to utilize earlier in the 
course of disease/injury.
• Earlier tx may help to prevent contractures, skin breakdown, 

ankylosis.

Francisco G et al. Efficacy of early use of intrathecal baclofen therapy for treating spastic hypertonia due to acquired brain injury. Brain Inj 2005;19:359–364.
Francois B, Vacher P, Roustan J et al. Intrathecal baclofen after traumatic brain injury: early treatment using a new technique to prevent spasticity. J Trauma 2001;50:158–161.
Meythaler JM, Guin-Renfroe S, Grabb P, Hadley MN. Long-term continuously infused intrathecal baclofen for spastic-dystonic hypertonia in traumatic brain injury: 1-year experience. Arch 
Phys Med Rehabil 1999;80:13–19.



What is baclofen?

http://dxline.info/diseases/spasticity#prettyPhoto



Oral vs IT 

Ertzgaard P, et al. Efficacy and safety of oral baclofen in the management of spasticity: A rationale for intrathecal 
baclofen. J Rehabil Med 2017;49:193-203.



Adverse effects

Oral

• Confusion
• Nausea
• Weakness
• Tiredness

Intrathecal

• Urinary retention
• Hypotonia
• Mechanical failures of pump
• Movement of pump
• Spinal infection
• Spinal leak from surgery
• Withdrawal 
• Overdose
• Ongoing need to follow and adjustments





Efficacy oral vs IT

McCormick ZL, Chu SK, Binler D, et al. Intrathecal versus oral baclofen: a matched cohort study of spasticity, pain, sleep, 
fatigue, and quality of life. PM R. 2016;8(6):553-562



Pt selection

• Impact of spasticity on pt and course of disease
• Multimodal therapies/review of previous and current therapies
• Reliability/adequate infrastructure/access to care
• Mental health/cognitive function
• Education
• Goal setting

Boster A et al. Best practices for intrathecal baclofen therapy: screening test. Neuromodulation 2016; 
19:616-622



Contraindications

• Hypersensitivity reaction to baclofen or implant materials

• Relative contraindications
• Unrealistic goals
• Unmanageable mental health or psychosocial factors

• Special consideration
• Prior abdominal surgeries



To trial or not to trial?

Pro

• Considered best practice
• Assess improvements in spasticity 

and function
• Tolerability
• Pt and caregiver acceptance

Con

• Does not always provide reliable 
prediction of long-term tx
outcome
• Risk of infection
• Time delay between testing and 

implantation

Boster A et al. Best practices for intrathecal baclofen therapy: screening test. Neuromodulation 2016; 19:616-622.



Trialing: Single Bolus vs Continuous



Trialing: Single Bolus 

Single Bolus

• Onset 1-3 hours
• Peak usually about 4-6 hrs

after injection
• Duration of action 6-8 hours
• Typical starting dose is 50 

mcq
• Can repeat after a least 24 

hrs if dose is inadequate

Boster A et al. Best practices for intrathecal baclofen therapy: screening test. Neuromodulation 2016; 19:616-
622.



Continuous trial

• Performed in OR setting
• Pre evaluation of spasticity in 

pre-op area
• Can use Spirol epidural catheter 

connected to external pump
• Can have PT/OT work with 

during hospitalization

Francisco G, Saulino M, Yablon S, Turner M. Intrathecal baclofen therapy: An update. PMR 2009; 1(9): 852-858.



Single shot: Advantages and disadvantages

Advantages
• Quick
• Easy
• Less expensive

Disadvantages
• Inability to titrate medication
• Less accurate delivery of 

medication to location of choice



Continuous Trial: Advantages and 
Disadvantages 
• Potential advantages
• More reliable assessment of the effect of ITB on function bc of longer 

evaluation period and fine tuning of daily ITB dose
• More comprehensive assessment of systemic effects of ITB, whereas side 

effect might be missed in ITB bolus trials due to given time window of 4-8 
hours
• Especially to determine side effects on swallowing and GI and urinary function

• Median duration of detection of urinary retention was 2.5 days (range 1.5-5 days)
• Higher doses

Pucl-Faes E. et al. Intrathecal baclofen Trial Before Device Implantation: 12-Year Experience With Continuous Administration. Arch Phys Med Rehab. 2018



Continuous trial: Advantages and 
Disadvantages
• Potential Advantages
• Continuous trial allows for placement of catheter in thoracic region vs typical 

lumbar injection for bolus injection
• May not allow for accurate assessment of trunk and upper body

• Complications
• Higher rate of complications for continuous (48%) vs bolus trials (0-10%) 
• Higher doses and longer observation time likely account for higher 

complications in continuous trials
• Other considerations
• More invasive
• Higher costs

Pucl-Faes E. et al. Intrathecal baclofen Trial Before Device Implantation: 12-Year Experience With Continuous Administration. Arch Phys Med Rehab. 2018



In-patients vs out-patient

Boster A et al. Neuromodulation 2016



Trial adverse effects

• Spinal headache
• N/V 
• Drowsiness/sedation
• Less common (<1%)
• Hypotonia, dizziness, paresthesia, hypotension, respiratory depression



Post-implant management

• 3 available formulations of baclofen
• 500, 1000, 2000 mcq/ml



What do you do with medications during 
trial?

• Consideration should be given to weaning oral antispasmodic 
medications prior to screening test
• Individualize the weaning plan



Weaning oral medications

• Wean 1 medication at a time

• Start with baclofen wean
• Oral baclofen can be weaned by as much as 25-50% at one time

• Oral baclofen should be made available during (during establishment of 
appropriate ITB dosing as well as after an established dose has been 
determined

• Some pt’s may need prn oral baclofen

Boster A et al. Neuromodulation 2016



Initial Dose and Adjustments
Starting dose

• 2x the effective trial dose (for 
single shot bolus trial)
• Same as trial dose: If response to 

trial >8 hrs or pt had side effects

Drug label adjustments

Lioresal® Intrathecal (baclofen injection) for intrathecal injection [prescribing information]. Saol Therapeutics, Roswell, Georgia; January 2019.
Boster A et al. Neuromodulation 2016

At lower doses higher percentage increases 
are reasonable
At higher doses, generally increase <20%



Maintenance therapy dosing recommendations

Lioresal® Intrathecal (baclofen injection) for intrathecal injection [prescribing information]. Saol Therapeutics, Roswell, Georgia; January 2019.
Boster A et al. Neuromodulation 2016

Variable opinions



Therapeutic Dose ranges

Boster A et al. Neuromodulation 2016



Different modes of delivery

• Simple continuous
• Flex dosing
• Bolus dosing
• PTM

Intrathecal therapies by M Saulino





Long term management

Retrospective chart review
• Pt’s with ITB for 10-24 years
• Low levels of pain
• Moderate levels of patient 

satisfaction
• Low to moderate levels of fatigue
• Infrequent to mild-moderate 

spasms
• High levels of satisfaction with ITB 

therapy

Mathur SN, Chu SK, McCormick Z, Chang Chien GC, Marciniak CM. Long-term intrathecal baclofen: outcomes after more than 10 years of treatment. PM R 2014;6: 506–513
Guiallaume D et al. A clinical study of intrathecal baclofen using a programmable pump for intractable spasticity.  Aarch Phy Med Rehabil 2015; 86(11): 2165-71.

• Significant decrease in muscle 
tone
• Pt’s reported decrease pain on 

NRS
• 87% of physicians in one clinical 

study rated their overall 
satisfaction for patient outcomes 
as good or very good



Creamer M et al. J Neurol Neurosurg Psychiatry 2018.

Lower extremity Upper extremity
Average Ashworth Scale Scores



Safety

• Education pt and family about baclofen withdrawal
• Low reservoir alarm should be 3 ml (instead of 2 ml)



Summary

• ITB is safe and effective in decreasing spasticity
• Pt’s should be carefully selected and educated about known risks of 

ITB
• Dose may vary based on diagnosis and underlying functional status
• Dose should be carefully titrated within therapeutic window
• Educate all patients and family members about the risks of IT 

baclofen withdrawal


