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Definition of Cerebral Palsy

2006 Panel Consensus Key features

• Definition of CP : “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 fetal or 
infant brain.  The motor disorders of 
cerebral palsy are often 
accompanied by disturbances of 
sensation, perception, cognition, 
communication, and behavior, by 
epilepsy, and by secondary 
musculoskeletal problems.“



CP Diagnosis Standardization 

1. Motor symptoms due to a brain disturbance should begin before 
2yo. 

2. Previously acquired motor milestones should not be lost by 5yo. 

3. A CP diagnosis should be provided as early as possible as long 
as motor disability without loss of motor milestones can be 
predicted or reported to be present at age 5. 

• Aravamuthan, et al Neurol Clin Pract, Dec 2024
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Identification of CP & Prevalence 

• Overall prevalence 
• Australia: 2.1/1000 live births  (Smithers-

Sheedy, 2016)
• United States: 2.9/1000 live births 

(Durkins, 2010)
• Pooled data : 2.1/1000 live births 

(Oskoui, 2013)

*Roughly half of these children were born 
preterm in the US study



Why focus on detection of CP before age 2?
Parent perspective 

Delays in diagnosis of CP are 
associated with parental 
dissatisfaction. 

Excellence in provision of care

• Early identification of CP mimics 
• Implement surveillance 

programs
• Initiate early intervention 

programs to take advantage of 
brain plasticity 

• Streamline funding and social 
support

• Maximize opportunities for 
physical and learning support 
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Novak et al. JAMA Peds 2017



DIAGNOSIS of 
CEREBRAL PALSY

• Clinical history
• Neurological exam
• Motor function assessments
• Neuroimaging
• Biomarkers
• Ruling out progressive disorders or other diagnoses
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Early Detection and Intervention for CP: Guidelines

• Developed by multidisciplinary team of scientific/clinical experts 
and parent stakeholders

• Early recognition of CP can and should occur as early as possible 
so that

1. Infants can receive diagnostic-specific early intervention and 
surveillance to optimize neuroplasticity and prevent complications. 

2. Parents can receive psychological and financials support, if available 

Novak et al. JAMA Peds 2017



© U N I V E R S I T Y  O F  U T A H  H E A L T H ,  2 0 1 8

Novak et al. JAMA Peds 2017
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Prechtl General Movements Assessment (GMA) 

• Standardized assessment to identify infants at 
risk for neuromotor deficits by observing 
quality of general movements (GMs). 
• Body movements in variable sequence of neck, 

arm, trunk and leg movements. 
• Similar from early fetal life until ~48 weeks  
• Writhing movements -> fidgety movements 
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Einspieler et al. MRDD Research Reviews. 2005
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38.6 wks - NW 39.6 WKS - CS 

IN THE NICU: WRITHING MOVEMENTS  
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14 wks - Fidgety

IN THE CLINIC: FIDGETY MOVEMENTS  

13 WKS – ABSENT FIDGETY
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Einspieler et al. MRDD Research Reivews. 2005
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SYSTEMATIC REVIEW OF PREDICTIVE VALUE OF GMA

• Fidgety period: sensitivity 97%(93-99) specificity 
89% (83-93). 

• Writhing period: sensitivity 93% (86-96) 
specificity 59% (CI 45-71) 

• CS had the best specificity: 97% (74-100)

Cramped synchronized movements in term and 
absent fidgety movements at 3-4 months predicts 

CP 

Kwong 2018



© U N I V E R S I T Y  O F  U T A H  H E A L T H ,  2 0 1 8

Hammersmith Infant Neurological Examination 
(HINE)

• Standardized and scoreable clinical neurological 
examination for infants 2-24 months 

• 26 items assessing cranial nerve function, posture, 
quality/quantity of movements, tone, reflexes and reactions

• Each item scored individually (0, 1, 2 or 3), with a global 
score adding the scores of all individual items (range: 0-78)
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Scoring of the HINE
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•Key data elements
• Global Score
• # of asymmetries
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HINE Scoring Aid 

Fehlings et al. Develop Med Child Neuro 2024 
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Motor Assessment Tools 
Test Age Range Description Sens/Spec Time frame/cost

Test of Infant 

Motor 

Performance

(2002)

Preterm (>34 

weeks) to 4 

months adj age

Early 

identification of 

infants with 

neuromotor 

dysfunction

Sens 83-96%

Spec 78 – 65%

30 minutes

Alberta Infant 

Motor Scales 

(1994)

0 – 18 months Useful in high 

risk infants for 

screening gross 

motor function

Sens 74 – 86%

Spec 81 – 93%

20 minutes

Peabody 

Developmental 

Motor Scale 2nd 

ed.  (2000)

Birth – 6 years Measures of 

gross and fine 

motor skills, has 

subtests, gives 

age equivalent

At 4 mo: sens 

25%, spec 73%

At 8 mo: sens 

86% spec 46 – 

60%

20 -30 minutes for 

each subtest

Bayley Scales 

of Infant  

Development: 

(PDI)

1 – 42 months Frequently used 

by NICU follow-

up programs 

and outcome 

studies

15-20 minutes
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Case 

• Born at 26w4d

• ELBW, CLD

• Left grade III IVH with periventricular hemorrhagic 

infarction, cerebellar hemorrhage
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Case 
• 16 weeks AGA

• GMA: Absent Fidgety
• HINE: 37.5, No asymmetries
• TIMP: <5%ile, Age equivalency 2-3 weeks
• Dx: High risk for CP, recommended MRI 
• Brain MRI consistent with injury

• Therapy:
• 1x/week private feeding therapy with OT
• 1x/week EI with OT.  Visits difficult to schedule and family 

report that EI provider had told them she did not qualify 
for PT.
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