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objectives

• Recognize how to diagnose cerebral palsy

• Identify the assessment tools used to aid in early diagnosis

• Describe early treatment options for cerebral palsy
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Figure from te Velde, et al (2019)



definition and diagnosis
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definition of 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 fetal or 
infant brain"

o 1) Motor disorder

o 2) Non-progressive

o 3) Due to injury/change to the developing brain
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diagnosis

• Diagnosis is made clinically

o Will use various tools and elements of history and physical to see if the child fits with the 

diagnosis

• History: gestational age, complications with pregnancy or delivery, hypoxic event, etc

• Physical: Evidence of motor disorder: Spasticity, ataxia, dyskinesia

• Imaging: History of IVH, MRI with evidence of prior injury

• Assessment tools: HINE/HNNE, GMA
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risk factors for cerebral palsy

• #1 risk factor is prematurity

• Pregnancy risk factors: infection, multiple gestation, substance abuse, pre-eclampsia, IUGR, Rh 

incompatibility

• Peri-birth factors: Low birth weight, jaundice, difficult delivery, breech presentation, hypoxic event, 

hypoglycemia

• Neonatal and infant factors: stroke, TBI, infection, surgical complication

7

This Photo by Unknown author is licensed under 
CC BY.

https://innovations.bmj.com/content/early/2017/01/12/bmjinnov-2016-000145
https://creativecommons.org/licenses/by/3.0/


Importance of early diagnosis

• Diagnosis has typically been made between 12 and 24 months in developed countries

o Can be closer to 5 years of age in developing countries

• Goal to get age of diagnosis under 12 months

o Get children earlier access to therapies and interventions

o Psychological support for parents
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barriers to early diagnosis

• No definitive test

• Time needed to rule out alternate diagnoses

• Hesitancy to give a diagnosis that may be incorrect

• Difficulty to assess movement in very young infants

o Children with milder CP may reach most or all milestones on time
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recommendations from the "early, 
accurate diagnosis" review article
• <5 months – MRI, General Movements Assessment or Hammersmith Infant Neurologic Exam is 

most predictive of CP

• >5 months – MRI, Hammersmith Infant Neurologic Exam, standardized motor assessment (DAY-

C, AIMS) is most predictive of CP
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general movements assessment

• Looks at the patterns of the general, spontaneous movements that all babies are expected to make

• Can be completed from birth up to 20 weeks of age

o Writhing phase (up to 6-9 weeks)

o Fidgety phase (up to 20 weeks)

• Baby is videotaped, lightly dressed, while laying down and without any external stimuli
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GMA evidence

• 2019 study by Støen et al looked at 405 NICU patients with risk factors for CP and performed the GMA at 

age 10-15 weeks post term age and followed them clinically to assess for diagnosis of CP (at least 18-24 

months)

o 23.7% had an abnormal GMA; 21.5% had abnormal head imaging

• 10.4% received a diagnosis of CP

o For those with absent fidgety movements - 48.3% were diagnosed with CP

o Highest accuracy of CP prediction combined presence of absent fidgety movements and abnormal imaging (95.3% 

accurate, with 61.9% sensitivity and 99.2% specificity)
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general movements assessment 
examples
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general 
movements 
assessment
examples
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hammersmith infant neurologic exam
(HINE)
• Can be used on infants 2-24 months of age.

• Includes a scored neurologic exam + evaluation of developmental and behavioral milestones

o Neurologic exam includes 26 items divided into 5 domains

o Lower score = abnormal
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HINE evidence

• Romeo et al (2013) evaluated 1,541 Italian children discharged from a level II-III NICU until age 2, and 

obtained HINE scores at 3, 6, 9, and 12 months corrected gestational age

• Found scores <56 at 3 months (sen 96%, sp 85%) and < 65 (sen 91%, sp 90%) at 12 months had high 

probability of developing CP
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Interim diagnosis

• It is recommended to use an interim diagnosis in children who do not meet the criteria for a CP diagnosis 

at time of assessment but there is a high index of suspicion

• “High risk of cerebral palsy”

• Can still refer to cerebral palsy specific therapies and interventions
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Implementation of guidelines

• NICU follow up clinics at 5 different US institutions implemented testing into their clinics based on the 

early detection algorithm

o For high-risk infants with abnormal GMA in the NICU, would have 3-4 month clinic visit that included the HINE, 

GMA, and a motor assessment

o Those deemed high risk for CP would follow up again in 3 months for repeat HINE, imaging review, and diagnosis 

if clinically appropriate

• Age of CP diagnosis decreased from 19.5 months to 9.5 months
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when to refer?

• Delays or other concerns present in high risk infants

• Abnormal neurologic exam findings
o Low tone, high tone

o Early hand preference or other asymmetries

o Inability to sit by 9 months

o Inability to bear weight through the plantar surface of the feet
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early intervention
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general management

• Therapies (PT, OT, speech, and feeding therapy)

• Control spasticity and agitation
o Medications

o Rage of motion and stretching program

o Splinting or bracing
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baby-CIMT

• Limited evidence looking at Constraint Induced Movement Therapy (CIMT) in infants and young children

o There are some clinical trials in progress

• One smaller study compared 8 infants with CIMT intervention with 13 infants with baby massage; all 
infants were between age 3 to 8 months with hand asymmetry

o CIMT group had improved use of the affected hand
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GAME (Goals, Activity, Motor Enrichment)

• Morgan et al in 2016 performed a single blind randomized control trial of GAME (Goals - Activity - Motor 

Enrichment) Intervention vs standard care to 30 high risk infants from ~4-5 months until 12 months of age

o Measured outcomes at 16 weeks post enrollment and 12 months of age

o Found improved motor outcomes (Peabody) for GAME group at 12 months
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Small Step Program

• Intervention delivered in the home by parents focusing on mobility, hand use, and communication

• Infants aged 4-9 months, 19 in Small Step Program, 20 in standard care

o 35 week intervention

• Main outcome Peabody Developmental Motor Scales

o No group difference at end of treatment

o Did note that baseline prior to intervention mattered less for those in Small Step program

• 10 from each group ultimately given a formal diagnosis of CP
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Questions?
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