
SURGICAL MANAGEMENT OF 

abnormal tone

James Botros, MD
Pediatric Neurosurgery



Disclosures

• No financial disclosures to report



objectives

• Identify candidates for surgical management of  increased 

tone

• Describe surgical options for appropriate candidates

• Identify risks, benefits, and alternatives of  surgery



abnormal tone

• Spasticity

• Dystonia

• Chorea

• Athetosis

• Rigidity

• Atonia



Incidence

• Cerebral palsy

• 1 in 3000 live births

• Stroke

• Head injury

• Brain tumor

• Hereditary

• Idiopathic



Multidisciplinary 

management
• Pediatrician

• Neurologist

• Neurosurgeon

• Physiatrist

• Physical therapist

• Occupational therapist

• Speech therapist



spasticity

• “resistance to externally imposed movement that increases with increasing 

speed of  stretch and varies with the direction of  joint movement, and/or 

resistance to externally imposed movement that rises rapidly above a 

threshold speed or joint angle”

• Varies with movement, alertness, pain, anxiety 

• Isokinetic, not hyperkinetic

• Most common type of  abnormal tone

• Affects 60% of cerebral palsy patients; stroke, head injury, idiopathic

• Classified by affected limbs – spastic diplegia, spastic hemiplegia, spastic 

quadriplegia, spastic monoplegia



spasticity



Management

• Goals of  treatment

• Improve function

• Facilitate care

• Reduce contractures

• Reduce pain

• Oral medications

• Baclofen (GABA agonist), diazepam, tizanidine

• Botox injections

• Therapy

• Surgery



evaluation



Selective dorsal 

rhizotomy



Selective dorsal 

rhizotomy



Indications/

contraindications



risks

• Bleeding

• Infection

• CSF leak

• Spinal deformity



• https://youtu.be/IcFcDgNEwUE



• https://youtu.be/wA7TKfI2WeM

https://youtu.be/wA7TKfI2WeM


Intrathecal 

baclofen pump

IT baclofen – 396ug/day = 
CSF level 400ng/ml

PO baclofen - 60mg/day = 
CSF level 12ng/ml 

• Intrathecal catheter with 

subcutaneous 

pump/reservoir

• 20cc or 40cc reservoir

• Suitable for pts >10kg

• Catheter tip can be cervical 

or thoracic

• Can titrate dose to effect



risks

• Mechanical failure

• Catheter fracture/migration

• Infection

• CSF leak

• Need for lifelong follow up

• Risk of  withdrawal or overdose



• https://youtu.be/JdwCbH77MYg

https://youtu.be/JdwCbH77MYg


summary



dystonia

• “a movement disorder in which involuntary sustained 

or intermittent muscle contractions cause twisting and 

repetitive movements, abnormal postures, or both”

• Hyperkinetic

• Focal, segmental, hemidystonia, generalized

• Primary (hereditary – DYT genes) vs secondary (CP, 

stroke, head injury, tumor)

• Affects 15-25% of  cerebral palsy patients



dystonia



Management

• Goals of  treatment

• Improve function

• Facilitate care

• Reduce contractures

• Reduce pain

• Oral medications

• Baclofen, trihexyphenidyl (Artane), dopa

• Botox injections

• Surgery



Intrathecal 

baclofen pump

• Intrathecal catheter with 

subcutaneous 

pump/reservoir

• 20cc or 40cc reservoir

• Suitable for pts >10kg



Deep brain 

stimulation

• Most experience is with adult 

movement disorders (Parkinson’s 

disease, essential tremor)

• Has been used in pediatric dystonia

• Appears more effective for primary

dystonia

• Typically target is globus pallidus 

interna

• Modulates the cortical-basal ganglia-

cortical loop



• https://youtu.be/jtyCTk3OBpQ

https://youtu.be/jtyCTk3OBpQ


Athetosis/chorea

• Athetosis = “slow, distal, wormlike, writing 

movements of  the extremities, with fanning or 

hyperextension of  the digits”

• Chorea = “a state of  excessive, spontaneous 

movements, irregularly timed, nonrepetitive, abrupt in 

character, involuntary, rapid, brief, unsustained, 

dancelike movements”

• Do not respond well to surgical management –

important to distinguish from dystonia



• https://youtu.be/XCzdUiSo8Y8

https://youtu.be/XCzdUiSo8Y8


UNM tone clinic

• First Friday of  every month

• Staff

• James Botros, MD and Barbara Bell, NP, Neurosurgery

• John Phillips, MD, Neurology

• Denise Taylor, MD, PM&R

• Angela Kouri, PT

• Catherine Burke, PT

• Send referrals!
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