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Overall prevalence of CP is increasing  
in South Korea 

Prevalence and lifetime healthcare cost of 

cerebral palsy in South Korea. Health Policy. 

2011 May;100(2-3):234-8.  



Classification of cerebral palsy 

Motor type 

 
Topography 

NO GUIDANCE ON PROGNOSIS 



GMFCS 

• 5 level ordinal scale 

• <2, 2~4, 4~6, 6~12, 12~18 

• Base on GMFM 



Integrated Management in Cerebral Palsy: Musculoskeletal Surgery and Rehabilitation 

in Ambulatory Patients. Cerebral Palsy pp 229-251 



Development of hip dysplasia and its consequences 
in CP 

Terje Terjesen. Treatment of hip dysplasia in children with cerebral palsy. 

J. Robin, H. Graham, P. Selber, F. Dobson, K. Smith, R. Baker 

Proximal femoral geometry in cerebral palsy: a population-

based cross-sectional study. 
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Hip joint in spastic CP 

Hip flexor > hip extensor 

Hip adductor > hip abductor 

 Posterolateral migration 



Radiologic evaluation 
Migration percentage=AB/AC*100% 

Definition: Percent of ossified femoral head that is not covered 

by ossified acetabular roof 

Anteroposterior hip X-ray measurements.  

Migration percentage=AB/AC*100% 

AI, acetabular index; CEA, centre-edge angle; HSA, head-

shaft angle; NSA, neck-shaft angle. 



Terjesen T. The natural history of hip development in cerebral palsy. Dev 

Med Child Neurol. 2012 Oct;54(10):951-7. d 



Victorian Cerebral Palsy Register 



GMFCS 

FNA 

J. Robin, H. Graham, P. Selber, F. Dobson, K. Smith, R. Baker Proximal femoral geometry in cerebral palsy: a population-based cross-

sectional study. 

 

 

 

NSA, MP 
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Yearly progression of hip 
displacement 

GMFCS 

level 

MP progression / year 

I 0.2 / year 

II 1.2 / year 

III 1.3 / year 

IV 3.9 / year 

V 9.5 / year 

T. Terjesen. The natural history of hip development in cerebral palsy. Dev 

Med Child Neurol. 2012, 54: 951–957 

• 335 children in Norway 

• Mean age at the first 

radiograph : 3 years (range 

6mo–7y 11mo) 



Spastic hip at risk according to MP 

• MP < 30 % (18 y)  remain stable in adulthood 

• 30 to 60 % of MP (18 y)  25% further displacement 

• 60 to 90 % of MP (18 y)  100% dislocation 

F Miller, M R Bagg. Age and migration percentage as risk 

factors for progression in spastic hip disease. Dev Med 

Child Neurol. 1995 May;37(5):449-55.  

 



• Hip displacement directly associated with GMFCS 

• Non-ambulant : high FNA 

• NSA associated with GMFCS 

• Migration percentage: need to keep < 30% 

Conclusions – natural history  



• Early detection of hip displacement 

• Active screening program 

 

• WHY IS HIP SURVEILLANCE IMPORTANT? 
• Hip displacement and dislocation can lead to pain, reduced function 

and reduced quality of life. 

• Hip surveillance allows for early detection of hip displacement. 

• Early detection enables referral for assessment and/or management. 

• Hip surveillance for children with CP should be completed using a 
systematic approach. 

Hip Surveillance  



Hip Surveillance - Target Population  

• Pediatric/Children & Youth Population (age =19 years) 
diagnosed with CP or those children not yet diagnosed with CP 
but for whom there is a clinical suspicion of having CP. 



Hip 
Surveillance  



 



 



 

https://cpup.se/in-english/manuals-and-evaluation-forms/ 





Physical Examination 

• Hip abduction in flexion and extension 

• Hip flexion : Thomas test 

• Femoral neck anteversion 

• Hamstrings (pop angle) 

• Knee extension (capsule) 

• Modified Tardeau: contracture or spasticity  

Chung CY et al. Validity and reliability of measuring femoral 

anteversion and neck-shaft angle in patients with cerebral palsy. J 

Bone Joint Surg Am. 2010 May;92(5):1195-205.   



https://www.aacpdm.org/publications/care-pathways/hip-surveillance 

Hip Surveillance: How? 



Radiographic evaluation 

 

https://www.aacpdm.org/publications/ca

re-pathways/hip-surveillance 



• Frequency  
• Child’s age, GMFCS level, and WGH gait type 

• Increases with increasing GMFCS level 

• Frequency modifiers : absolute MP value, percentage change in MP 

• Initiated by 2 years of age 

• Discharge criteria  
• GMFCS levels III to V (and WGH Gait Type IV hemiplegia): discharged at 

skeletal maturity  

• GMFCS levels I and II : discharged earlier if MP is stable and under 30%. 

• Continued surveillance : MP greater than 30% or those with pelvic obliquity in 
the presence of increasing scoliosis 

Hip Surveillance – How ? 







Effects of the standing program with hip 
abduction on hip acetabular development in 
children with spastic diplegia cerebral palsy 

 
 
GMFCS level III 
 
Standing program 
• > 1 h daily  
• From 1 to 5 

year  
 
 
 



Windswept deformity 

Shah, Suken A ; Lau, Leok-Lim 

Berlin, Heidelberg. Treatment of Spinal Deformity in Cerebral Palsy. The Growing Spine, p.191-210 



Pelvic obliquity and scoliosis 

Gunnar Hägglund et al. Incidence of scoliosis in cerebral palsy: A 

population-based study of 962 young individuals. Acta Orthop. 

2018 Jul 30; 89(4): 443–447. 



Treatment of Spinal Deformity in Cerebral Palsy. The Growing Spine, 2nd edition 

PO 

Cobb’s  

Hyperkyphosis  

Hyperlordosis  



Spinal bracing 

Terjesen T, et al. Treatment of scoliosis with spinal 

bracing in quadriplegic cerebral palsy. Dev Med 

Child Neurol. 2000. 



Brunner R. Development and conservative treatment of spinal 

deformities in cerebral palsy. J Child Orthop. 2020 Feb 1;14(1):2-

8.  

• Optimal correction with braces 

can be obtained as long as the 

curves are flexible. 

• Use the braces only when the 

trunk of the patient is in an 

upright position. 

 

 



Leg length discrepancy 
(Hemiplegic CP) 



Leg Length Discrepancy  
in Spastic Hemiplegic Cerebral Palsy 

• Winters’ type 1 or 2 

• GMFCS level I 

• Mean age: 17.6 years (n=44) 



Flat foot 
Patellar alta 

Multiple 
contractures 

Cervical 
myelopathy 

Sarcopenia 
 
Low BMD 



Prevention of musculoskeletal deformities 



Evidence based treatment 



Novak I et al. State of the Evidence Traffic Lights 

2019: Systematic Review of Interventions for Preventing and 

Treating Children with Cerebral Palsy. Curr Neurol Neurosci Rep. 

2020 Feb 21;20(2):3.   



Thank you for your attention! 


