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Cerebral palsy
• A group of permanent disorders of the 

development of movement and posture, 
causing activity limitation, that are attributed 
to non-progressive disturbances that occurred 
in the developing foetal or infant brain.

• Often accompanied by disturbances of 
sensation, perception, cognition, 
communication and behaviour, by epilepsy 
and by secondary musculoskeletal problems

Rosenbaum 2006



Tom



Essentials for assessment

Competence in
assessment

Working knowledge of 
broadly typical range 
of development and 
behaviour

Access to medical 
notes and reports

Right environment, 
equipment, charts

Investigation facilities Access to expert advise



Tom

Pregnanacy & birth

• Twin pregnancy. 
28 wks threatened labour. 

Birth at 35 wks,

twin 2, EMLSCS , no resus. 

B wt - 4lb 1 oz

Early Development

• Floppy

• Sit 18 m

• Crawl 18 m

• Walk 2.5 yr

2.5 yrs review by paeds

• walking on tip toes not 
confident, not running.

• Brisk lower limb reflexes

• up going plantars.

3.5 years ND

• Gait improved,

Heels down when walking

• Still on tip toes when 
running. 

Falls easily

• Physiotherapy input 
ongoing

• Piedro boots



MRI (T 2 high signal in periventricular white matter 
adjacent to lateral ventricles- PVL)

• Diagnosis?



Cerebral Palsy

✓ it involves a disorder of movement and posture and of motor function;

✓ it is permanent but not unchanging;

✓ it is due to a non-progressive interference/lesion/abnormality;

✓ in the developing/immature brain.

X All progressive conditions resulting in loss of acquired skills;

X Spinal diseases;

X cases with hypotonia as the sole neurological finding.



HEREDITARY 
SPASTIC PARAPARAESIS

• Progressive gait disorder due to stiffness 
(spasticity), weakness and contraction in the 
lower limbs.

• Now… considered one of the most heterogeneous 
neurological disorders.

• Global prevalence of 4.26/100,000



Mimics of CP
Class Selected examples Differentiating features

Neurodegenerative diseases
Lysosomal storage disorders, 
neurodegeneration with brain iron 
accumulation

Degenerative course; characteristic 
imaging or extraneuronal findings

Leukoencephalopathies
Hypomyelinating and dysmyelinating
disorders

Primary disorders of white matter 
development or maintenance

Neurometabolic disorders
Dopa‐responsive dystonia, sepiapterin
reductase deficiency

Progressive brain disorders due to 
abnormality of metabolism

Neuromuscular disorders
Inherited dystrophies, myopathies, 
and neuropathies

Primary involvement of muscle and/or 
peripheral nerve rather than central 
nervous system



Genetic basis of Cerebral Palsy

• Acute intrapartum hypoxia–ischaemia accounts for 
fewer than 10% of cases.

• Little reduction in the incidence of CP despite 
improved obstetric care

• Infants with severe insults can have relatively good 
long‐term outcomes and vice versa.

• Suggested models

• single‐nucleotide polymorphisms -
Thrombophilias

• duplications/deletions [CNVs]) may explain CP 
in about 10% to 20% of cases - SPG

• Single genes that lead to CP- Ataxic CP genes/ 
KANK 1
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CP as a lifelong condition

• 1 in 400 babies born (2-3 per 1000 births) have CP

• 97-100% of CYP with non- severe CP will survive to adulthood

• 64 – 67% of CYP with severe CP will survive to adulthood.

• Estimated 22 100 children (3–15y) with CP in England and Wales by 2020. 

• Two-thirds of these children will likely have moderate or severe CP

• Approximately 30,000 births in 2019 ~ 60 new CP (NENC)



Cerebral Palsy in Extremely Preterm Infants, Maria 

Hafström, Pediatrics January 2018,

• Methods: All Swedish children born before 27 weeks' gestation

• Results:

• 467 (94.5%) alive at 1 year of age.

• Forty-nine (10.5%) children had a lifetime diagnosis of CP

• 37 (76%) were ambulatory.

• 37 (76%) had at least 1 additional comorbidity,

• 27 (55%) had severe disability.

• Conclusions: Children born extremely preterm with CP have various comorbidities and often 
overall severe disability.



EPICure-2; Early and long-term outcomes of infants born 
extremely preterm

• Increases in survival without disability for babies admitted for 
neonatal care at 23 – 25 weeks.

• The prevalence of severe disability was unchanged (18% in 1995 and 
19% in 2006).

• 5 Key conditions are cerebral palsy (CP), developmental impairment 
and, to a lesser extent, sensory impairment.



Perinatal Management of Extreme Preterm 
Birth Before 27 weeks of Gestation (2019)
A BAPM Framework for Practice



Objectives

• Overview and diagnosis

• Current trends in cerebral palsy

• Update on classification

• Aims in management



Importance of classification

• Inter rater/inter observer reliability

• Suitability for research (description, comparison/stratification)

• Prognosticate

• Indication of functional abilities

• Aiding/guiding management 

• Optimise function, activity and participation



A holistic 
(standardized) 
classification 
of CP: the 
future

• Motor abnormalities (a. nature and typology of 
motor disorder and b. functional motor abilities)

• Associated impairments

• Anatomic and radiologic findings

• Functional classification







Upper Motor
Neuron
Syndrome





Spasticity



Spasticity • Spasticity is a motor disorder characterized by a 
velocity dependent increase in tonic stretch 
reflexes, with exaggerated tendon jerks resulting 
from hyperexcitability of the stretch reflex” Lance 
1980

• An imbalance in the excitatory and inhibitory 
input to α motor neurons caused by damage to the 
spinal cord and/or central nervous system leading to 
increased excitability in muscles.



Dystonia
revised international consensus

A movement disorder characterised by:

• Sustained or intermittent muscle contractions

• Abnormal, repetitive movements

• Abnormal postures

• Patterned, twisting, tremulous

• Often initiated or worsened by voluntary action

• Overflow of muscle activation







LEVEL

I

II

III

IV

V

Gross Motor Functional classification 
system

Manual Abilities Classification System
MACS / mini MACS

Handles objects easily and successfully

Handles most objects but with 
reduced quality and speed.

Handles objects with difficulty, need to 
modify activities

Handles a limited range of easily adapted 
objects

Does not handle objects and has severely 
limited ability

Walks without limitations

Walks with limitations

Walks using a hand-held 
mobility device

Self-mobility with limitations; 
may use powered mobility

Transported in a manual 
wheelchair



Prognosis for Gross Motor Development in 
Cerebral Palsy. Creation of Motor Growth 
Curves', Rosenbaum et al., JAMA 2002

• Changes were often transient;

• Downward change (higher 
performance) was more likely in GMFCS 
levels II and III than in the other levels.

• The probability of upward change 
(lower performance) was lowest in 
unilateral spastic CP.
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Aims of management

• Early identification

• Early intervention

• Optimising function, participation and activity

• Optimising development

• Preventing deformity



Early detection/identification

• Cerebral palsy specific early intervention
• Intense, motor learning task-specific approaches
• Use and optimise natural plasticity
• Improve children motor and cognitive outcomes.

• Early, regular monitoring 
• Prevent the onset of hip dislocation, scoliosis and contracture.

• Families
• Reduced stress due to lack of diagnosis.
• Early intervention and parent-to-parent support.









CORNERSTONES IN MANAGEMENT
MDT!



Optimise Nutrition Manage Constipation and Reflux Sleep is important Treat Pain



Prevent 
deformity

Promote
function



NICE principles of care

• Care delivered by a network with orthopaedic surgery and/or 
neurosurgery and paediatric neurology.

• Identify and agree with young people goals that are age and 
developmentally appropriate; Focus on the domains of the ICF

• Monitor the child or young person's condition for:

• The response to treatments

• worsening of spasticity

• developing secondary consequences of spasticity, for example 
pain or contractures

• the need to change their individualised goals. 



Jim (5 yrs) –Ambulant clinic
• Bilateral cerebral palsy, right side 

predominantDiagnosis

• Ex pre term infant 26 +6 weeks gestationWhy

• Left intraventricular haemorrhageCr USS

• SpasticityTone
• GMFCS: II

• MACS: IAbility

• Baclofen 5mg QDSMedications
• Right AFO and left insoleOrthoses



Concerns

PARENTS

Tip Toe walking

Asymmetry in gait

AFOs - uncomfortable

THERAPIST

Losing range at right ankle

Leg length difference

SCHOOL

Attention, concertation, learning

JIM

Would like to do more sports without 
pain and getting tired

JIM



• increase range of movement

• reduce tone 

• Compliance in AFO
Fitness

• achieve at least flat foot strike

• reduce R hip flexion in stance 

• To reduce BL knee flexion in swing
Function

• Increase stamina

• Less pain in activitiesFriendships

Goal setting



• Botulinum Toxin A, IM 

• Bilateral Gastrocnemius +Soleus + Right Hamstring

• Midazolam sedation
Intervention

• Serial casting post 2 weeks at bilateral Ankle joints

• Strengthening programme for gastrosoleus and HS

• Active stretching through regular use of AFO splints

Post 
Intervention

• Increased dose of BaclofenOther

Treatment



Summary

• Cerebral Palsy is a lifelong 
condition

• There is a need for improving 
awareness of the condition.

• Early identification is crucial for 
early intervention.

• Multidisciplinary multiprofessional
working is essential for better 
outcomes.



Thank you
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