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UE Spasticity 

• Shoulder adduction and
internal rotation with elbow
extension and wrist flexion

• Shoulder abduction elbow
flexion with wrist and fingers
flexed



LE   Spasticity:
Equinovarus foot 
Extended kneeAdducted thighs

Flexed toes Striatal toe Flexed knee/ extended knee

Flexed knee 
Plantar flexed foot



Spasticity & Disability Cascade
Paralysis / 
Weakness Immobility/contracture

Shortened Muscle & soft tissue 

Disuse 

CNS Injury 

CNS Recovery (Spinal &Supraspinal  Muscle hyperactivity

Acute

Chronic



Disability 



Sequence of Care
BEFORE INITIATING TREATMENT 

• History & PE essential

• Medical Assessment

• Optimize medical management

• Identity and eliminate triggers/ perpetuators of
spasticity —



Spasticity Assessment:

• Passive ROM:  MAS, TARDEU

• Active motion of spastic limb:  ARM,

• Rapid Alternating movements ( test fatigue)

• UE : Action Research Arm Test , video of UE
use

• LE :Gait speed ( 10m / 2 min walk)



Best Practice in Assessment

1. Impact of spasticity on PROM, AROM, function

2. Reassessment throughout treatment ( start;mid and end )

3. Use standard measures of assessment for consistency & objectivity

4. Optimize medical measures before treatment of spasticity

5. Use Goal Attainment Scale



 Patient care  is Holistic

• Patient -centered evaluations, treatment, and
reassessments

• GOAL ATTAINMENT SCORES

• Consider impact of spasticity management

• on function

• reduction of tone

• on  quality of life



Management:

• Medical

• Oral

• Injections

• Surgical Procedures

• Non Pharmacological

• Reassessment and GAS evaluation

SDR

Intrathecal Baclofen



Disability 

• Treatment interventions depend upon disability

• Reassessment after treatment

• Follow up care and Planning



 Best Practice in Assessment And Management of 
Spasticity 

PM&R: May 2024

1. Evaluate effect of spasticity on active , passive movements
and function

2. Assess and reassess effectiveness of treatment  relative to
re treatment

3. Standardized, objective and consistent measures of
spasticity

4. Optimize all medical options, ( address confounding
medical problems.

5. Use goal attainment measures at each reassessment



Assessment  and Intervention 

1. Generalized hyperactivity / spasticity

2. Neural Focal Spasticity

3. Non neural Muscular shortening and
joint contracture

1. Oral medications-Antispasticity ,
Intrathecal Baclofen.

2. Chemodenervation~ Botulinum toxin ;
phenol neurolysis, Selective Dorsal Root
Rhizotomy

3. Non pharmacological ; Surgical
interventions
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Delphi recommendation for injections in 
 LOWER LIMB SPASTICITY:

Congregate 
postures: Muscle Injection sites 

Adducted thigh Adductors: longus /magnus & 
brevis

2-2-2

Flexed 
Knee Medial& lat. hamstring 4

Extended 
Knee

Quadriceps : femoris,lateralis 
Medialis 

4-2-2

Plantar flexed 
foot and ankle 
anklae foot/ an

Gastrocs; Tib. Post 4-4

Equinovarus  
ankle

Tib.post.gastroc,soleus 
Soleus 

2-4-2

Flexed toes Flex dig.long 
FHL ; FDB

2-1-2

Striatal toe Ext.hal.longus 2
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➤ .Abobotulinum :

➤ ≤20 units/kg BW   first injection

➤ ≤30 units/kg body weight , subsequent injections

➤ max  total dose of 1000 units, ( European Marketing Authorisation.)
➤ OnabotulinumtoxinA

➤ : ≤12 units/kg BW  first injection
➤ ≤15 units/kg BW   ,subsequent injections
➤ max  total dose of 300 units

➤ IncobotulinumtoxinA:
➤ ≤12 units/kg BW first injection
➤ ≤15 units/kg body weight subsequent injections
➤ max  total dose of 300 units

➤ The key-muscle concept is characterised by: the treatment goal being the next stage of physiological motor
development; selection of the key muscles; early commencement of treatment; and long-term treatment.

Best Clinical Practice in Botulinum toxin treatment in children with 
Cerebral Palsy . TOXINS, Basel May 2015

DOSE



BoNT injections are associated with significant costs, and 
repeated injections and dosage are often further restricted by 

finances for coverage of treatment. These limitations prevent the 
sole utility of chemodenervation for a multipattern treatment, for 

example, elbow flexion, clenched fist, stiff knee gait, and 
equinovarus of the foot. Consequently, phenol neurolysis (PN) 

and BoNT can be used in complement, with PN frequently 
reserved for proximal nerves and BoNT used for distal 

musculature.



Improve : 
- joint range

-Muscle strength
-Correct gait

patterns 
- Maintain muscle

balance 
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– Overall Goal –

• Select most disabling muscle
• Correlate with pathological synergies
• Multi-level  vs singe level

• Optimal dose administration
• Units/ kg/ limb?

• Abobotulinum: 10-15 u/kg / leg
• Total dose  500-1000 units/ individual adult

•

• Best EMG  or UTZ  guided 
• Passive motion and muscle selection
• No more than  1ml per site
• Divide total limb dose to multiple sites

• No more than 25 u/ site ONABOTULINUM
• No  more than 100 u / site ABOBOTULINUM

Dose 

Muscle

Technique 

 INTEGRATED TREATMENT  

ESSENTIALS :



Good Response: 
• Classification  (GMFCS) I - III
• age  4 and 10 years
• pure spasticity,
• antigravity hip flexor strength,
• adequate cognition,
• absence of contractures,
• no basal ganglia or thalamic lesions on

imaging

SDR in Children 



SDR
reduced spasticity.. on to  17 years post SDR .


 children 10 years post SDR had normalized their MAS 
scores to a 1in all muscle groups compared to those 
without an SDR who had only partial reduction in spasticity.


 reduction ( spasticity)  due to SDR rather than natural 
history alone.


 diplegic CP, GMFCS I to III reduction in spasticity 
maintained through early adulthood.



SDR in adult patients with CP helps reduce spasticity 
and maintain or improve level of ambulation 

adults have a higher propensity to develop new 
sensory deficits or neuropathic pain



Nonpharmacologic interventions
• Improves function

• Avoid secondary deleterious impact of
spastic

• Augment the results of  treatments
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Improve : 
- joint range

-Muscle strength
-Correct gait patterns

- Maintain muscle
balance 

– Overall Goal –
• Muscle re-education, stretches, static

positioning post exercises,facilitation
techniques

• SPRINT - sensori-motor perceptive
INtegrated  exercise- CD

• Neuromuscular stimulation,
• Robotic assist range of motion
• Focused motor point stimulation
• TENS

• Best done pre and post Chemodenervation
• Positioning devices eg. Hip separators

• Pre injection for pain relief

 Electrical 
Stimulation 

Devices

Therapeutic 
exercise

Acupuncture 

Serial casting or 
bracing 

NonPharmacologic Intervention:



Physical Exercise 

Physical 
exercise  

essential to 
After care

GMFCS IV-V  
Balance,sitting,hygiene ; QOL; 

Post injection - improve mobility  
Orthotic worn day and night or  
Ambulation training  in correct 

movements with orthotics, treadmill 

Pre-injection stretches to maximize 
optimum muscle length and joint 

range of motion



POSITIONING INTERVENTIONS:



Child with Multiple 
Spasticity 

Maximum 
outcomes 

Unique needs

Tailored  
interventions 

Suitable Options  

Multimodal 
interventions 



Multiple limb Spasticity:

• Best to use combination therapy- oral ; surgical, ITB, BontA injections,
phenol neurolysis

• Integration of interventions

• Consider co morbidity; child development;nutritional status; current
functional status and prognosis as well as goals;



Multimodal therapy  
A combination for maximal benefit. 

Interdisciplinary physiatrist; pediatrician; 
neurologist; surgeon; allied healthcare; carer, 
family, patient  
Goal assessment and re-assessment  

Spasticity interventions should :



Summary 



No stand Alone Approach

Medical /  Surgical 
Intervention  

•

Early Interdisciplinary Rehabilitation   : 

• Maintain muscle length

• Joint alignment

• Maximize muscle strength and reduce
imbalance

• Task specific training

• Let the child have a  childhood



 Clinical Recommendations Spasticity  Management 

• Bontx  for Focal Spasticity

• Intrathecal Baclofen for

     Spinal / cerebral spasticity 

• SDR  in younger PX

• Use of Non pharmacological
interventions in conjunction

AAPMR TEP RECOMMENDS:



No Recommendation due to insufficient evidence 

• Hyperbaric oxygen

• Shock wave therapy

• Transcranial magnetic stimulation

• Transcranial direct stimulation

• Pulsed electromagnetic therapy



Remember: 
Let  them have a Childhood !
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