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Overview

• Spasticity basics/primer

• Discuss the current treatments available 

• Answer some specific questions regarding 

children with spinal deformity and spasticity



Definition

• Velocity dependent resistance to movement

• Altered skeletal muscle performance marked by:
– Paralysis

– Increased tendon reflex / hyperreflexia

– Hypertonia 

• Other types of hypertonicity
– Dystonia

– Rigidity

– Athetosis-Dyskinesia



Etiology

• Damage to the CNS � decreases the net 

inhibition of peripheral nerves

– Cerebral palsy

– Multiple sclerosis

– Spinal cord injury

– Acquired brain injury



When do we treat spasticity? (Tone 

management) 

• How severe is it?

• What are your goals?

– Functional

– Ease of care

– Positioning

– Pain

– Contractures/joint deformities



State of the Art 

• Therapy based:

– PT/OT: ROM, Electrical stimulation, FES

– Splinting/casting (static, dynamic)

– Oral medications

• Benzos (most commonly valium)

• Baclofen

• Dantrium

• Tizanidine

• Neurontin

• Trazadone



State of the Art 

• Intervention

– Injected medication

• Botulism toxin (Type A and type B)

• phenol

– Surgery

• Intrathecal baclofen pump insertion

• Selective dorsal rhizotomy

• Orthopaedic surgery



Injections

• Phenol

– Need compounding pharmacy

– Cheap, but more time consuming

– Immediate effect

• Botox

– Most effective in smaller muscles

– Peak effect is 7-10 days post-injection



ITB

• Programmable pump/reservoir

• Candidates for therapy typically have severe 

spasticity and have responded favorably to a 

trial dose.

• Carries higher complication profile than SDR

• Reversible



SDR

• Commonly used in ambulatory patients 

• Fewer complications

• Permanent



SDR vs. ITB

• SDR and ITB have historically been used to achieve different 
goals. 

• SDR has traditionally been favored in ambulant children 
with moderate CP (GMFCS level II or III) to improve their 
gait.

• ITB has historically been reserved for children with 4-limb 
involvement who are nonambulatory, usually with the goal 
of reducing spasticity as a way to improve comfort and 
decrease the caregiver burden

• However, there are an increasing number of reports of 
profound benefits in GMFCS level IV/V following SDR 



Questions in 2019

• All things being equal, is SDR or ITB better?

• Does surgical treatment of spasticity in the 

skeletally immature patient INCREASE curve 

progression?

• Does type of treatment matter in patients at 

risk for curve progression?





ITB vs. SDR



Davidson, et. al.

• Collection of case series (no comparative 
studies) that provided evidence that both 
treatments can lower spasticity and improve 
gross motor function in nonambulatory
patients

• Rates of PSF

– 0% to 28% in the SDR articles

– 17%–23% in the ITB articles 

• Complication rates are higher in the ITB group





Hagemann, et al.

• 17 patients

• 11 months (6.4kg)





Sansone, et al.

• 4 patients with rapid progression of their 

curve following ITB treatment







Rushton, et al.

• Of the 9 patients without scoliosis in the ITB 

group, all developed scoliosis.  5/6 in the non-

ITB group.

• 5 in ITB group and 9 in nonITB group went on 

to require spinal fusion
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Ravindra, et al.

• Nonambulatory status and preoperative Cobb 

angle > 30° were associated with a need for PSF 

after SDR (univariate analysis)

• No variables were independently associated with 

PSF after SDR in the multivariable analysis. 

• Did not identify any variables that clearly modify 

the risk of progressive neuromuscular scoliosis in 

patients undergoing SDR via limited laminectomy. 



Spasticity treatment in 2019

• The indications are expanding for SDR

• Surgical treatment of spasticity is safe for the 

skeletally immature patient

• Collaboration is a GREAT thing



Thank you!


