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PLAN OF ATTACK: 

 

• Review pathophysiology and consequences of hip displacement for 
children with cerebral palsy (CP) 

• Identify risk factors for hip displacement 

• Review the current evidence for hip surveillance and identify critical 
components of a hip surveillance program 

• Introduce the current work being done around the world, and in 
Ontario. 
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Normal hip alignment Hip Displacment and Dislocation 

HIP DISPLACEMENT 
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2nd Most common orthopaedic 

deformity in children with cerebral 

palsy  
   (Cornell, 1995) 

 
1 in 3 children with CP have hip 

displacement 
(Hagglund et al., 2007; Kentish et al., 2011; Soo 

et al., 2006; Terjesen, 2012) 

 

 

Up to 90% in GMFCS V 

INCIDENCE OF HIP DISPLACEMENT 
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NATURAL HISTORY 
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Asymptomatic 
hip 
displacement 

Clinically 
symptomatic hip 
displacement 

THE 

PROBLEM 
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CAUSE OF HIP DISPLACEMENT 

• Delayed/reduced weight-bearing and 

abnormal muscle forces around the 

hip 
 
 

• Changes in the proximal femur 

 
• Increased femoral anteverison 

• Increased femoral neck-shaft angle 

Content Contributed by Child Health BC Hip Surveillance Program 
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Spastic Hip Displacement 
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Hip Displacement IS NOT  related to Motor Type 

 

Hip Displacement IS  Related to GMFCS Level  

Based on 3 population based studies, in JBJS 
(Am) 2006;88:121-129 
BMC Musc. Diseases. 2007;8:101-107 
J Pediatrics and Child Health 2009 
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GMFCS: GROSS 

MOTOR 

FUNCTION 

CLASSIFICATION 

SYSTEM 
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HIP DISPLACEMENT AND GMFCS LEVELS 

Incidence of hip displacement (a migration 

percentage of >30%) according to the Gross 

Motor Function Classification System (GMFCS) 

level. 
 

 Soo et al., JBJS 2006; 88-A (1):121-9 
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Loss of ROM 
Loss of Gross Motor Function 

Pain 
 

Decreased quality of life 
Increased difficulty with caregiving 

More complex surgery Content Contributed by Child Health BC Hip Surveillance Program 
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Age 17 years 
Age 22 years 

CONSEQUENCES: MOBILITY 

GMFCS II 
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Age 14 years Age 11 years 

CONSEQUENCES: MOBILITY 

GMFCS V 

Content Contributed by Child Health BC Hip Surveillance Program 

GMFCS IV 
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CONSEQUENCES 

Relationship of hip position to pain at final follow-

up: Amount of hip pain correlated with hip position 

at final examination. Dislocated hips had 

statistically more significant pain than located or 

subluxated hips. 
 

Bagg MR et al., Long-Term follow-up of hip subluxation in 

cerebral palsy patients. J Pediatr Orthop. 1993;13:32-36. 
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CONSEQUENCES: PAIN & QOL 

• Characteristics of pain in children/youth with CP, aged 3-19 
• 252 participants 
• 54.8% of participants reported some pain 
• Physicians reported pain in 38.7%; identified hip subluxation/dislocation as the most common 

cause of pain 
(Penner et al., Pediatrics. 2013;132:e407) 

 

 
 

• 34 participants, GMFCS III to V 
• Decreased health related quality of life (measured by CPCHILD® questionnaire) with increasing 

hip displacement (MP) 
(Jung et. al, Dev Neurorehabil, 2014; 17(6): 420–425 

Content Contributed by Child Health BC Hip Surveillance Program 
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Depends on :  

• e x t e n t  o f  h i p  d i s p l a c e m e n t  

• s e c o n d a r y  b o n y  c h a n g e s  

• a g e  

• p a i n  

• c h i l d  a n d  f a m i l y  w i s h e s  

Early detection = T 

Content Contributed by Child Health BC Hip Surveillance Program 

Early detection = Treatment options remain open 
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SURGICAL INTERVENTION:  “PREVENTATIVE” 

Soft Tissue release 

• Adductor longus release 

• Gracilis release 

• Adductor brevis release 

• Iliopsoas lengthening 

• Obturator neurectomy 
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SURGICAL INTERVENTION: RECONSTRUCTION 

Varus Derotation 

osteotomy 

(VDRO) 

+/- pelvic 

osteotomy (PO) 
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VDRO + PO 
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SURGICAL INTERVENTION: RECONSTRUCTION 

Pre-operative Post-operative 

Content Contributed by Child Health BC Hip Surveillance Program 
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SURGICAL INTERVENTION: SALVAGE PROCEDURE 

Content Contributed by Child Health BC Hip Surveillance Program 
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HIP SURVEILLANCE 

• Identify and monitor early indicators of hip displacement by an active  

 screening program 

 

• Aim: refer to a pediatric orthopedic surgeon at the appropriate time 

 

• Has 2 components: clinical and radiological exams 

 

• First programs established in Sweden and Australia 

 

• Also now exist in: Norway, Denmark, Iceland, Scotland, British Columbia   
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HIP SURVEILLANCE: AUSTRALIA 

• All states had some form of surveillance by 1997 
 
• A national working party was formed in 2006 
 
• Australian Standards of Care published in 2008  

 
• Revised in 2014 
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HIP SURVEILLANCE: SWEDEN 

• CPUP – Uppfoljingsprogram For Cerebral Pares (CP registry, Health care program for children  

 with CP) 

 

• Established in southern Sweden in 1994 (all children with CP born in the area since 1992 

  are included) 

 

• A local PT and OT examine the child and complete an assessment 2x/year until the age of six  

 years then annually 

 

• Results are computerized , Treatment team receives an online report  

 

• Main goal: prevention of hip dislocation and severe contractures 

Content Contributed by Child Health BC Hip Surveillance Program 
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HIP SURVEILLANCE: SWEDEN 

 

•  GMFCS I – No x-rays 

•  GMFCS II – x-rays at 2 and 6 years 

•  GMFCS III – V 

• X-ray at diagnosis 

• q12 months until age 8 

• Then individually 

•  Pure Ataxia – no xrays 

 

 

Content Contributed by Child Health BC Hip Surveillance Program 
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• 6 articles met inclusion criteria 
 
• Hip surveillance allowed early identification of hip subluxation 
 
• Reduced the need for salvage and late reconstructive surgery with its burden of increased 

morbidity and health related costs 
 

Gordon GS & Simkiss DE. J Bone Joint Surg (Br) 2006;99-B:1492-6 

Content Contributed by Child Health BC Hip Surveillance Program 
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• Compare the prevalence of hip dislocation in Norway (no surveillance) and Sweden 
(surveillance) 

 
• Children born 1996 – 2003,  GMFCS levels III – V 
 
• Norway: 27 dislocated hips in 18 children (15.1%; CI: 9.8 - 22.6) 
 
• Sweden: 1 dislocated hip in 1 child (0.7%; 95% CI: 0.01 - 4.0)  
 
• Norwegian children were first operated at a mean age of 7.6 years (SD: 2.9) compared with 

5.7 years (SD: 2.3) in Sweden 
 

Elkamil et al., BMC Musculoskelet Disord 2011; 12:284 

Content Contributed by Child Health BC Hip Surveillance Program 
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• Queensland, Australia state-wide program commenced in 2005 

 

• Enrolled 1,115 children (73% of expected) 

 

• No child has progressed to dislocation while on surveillance without orthopedic review 

• Successful at: 

• Correctly identifying children with hip displacement (MP > 30%) 

• Fast tracking children for orthopedic review 

• Discharging those at minimal risk 

• Preventing silent hip dislocation 

 
Kentish et al., J ped Rehab Med, 2011: 205-217 
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• Dislocation rate  

• 8% historical control group (n = 103)  (born 1990-1991) 

• 0.5% in children born 1992-1997 (n = 258)  

• 0% in children born 1998-2007 (n = 431) 

 

• All children with a dislocated hip reported severe pain 

 

• 13% of children under surveillance had surgery (adductor lengthening or VDRO+/- pelvic 

osteotomy) 

 

• Conclusion: a population-based hip surveillance program enables the early identification and 

preventive treatment 
Hagglund et al., Bone Joint J 2014; 96-B:1546-52 Content Contributed by Child Health BC Hip Surveillance Program 
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Photo caption here 
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HIP SURVEILLANCE:                       
Anne Kawamura, Angie Ip, Chun Kim, Peggy Curtis, Shauna Kingsnorth, Darcy Fehlings 
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HIP SURVEILLANCE                       
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HOW HIP SURVEILLANCE PROGRAMS VARY 

• Baseline x-ray timing 

 

• X-ray frequency per GMFCS 

level 

 

• Criteria to refer to orthopedics 

 

• Discharge from surveillance 
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SIMILARITIES IN HIP SURVEILLANCE PROGRAMS 

 

1. Classify GMFCS 

2. A/P Pelvis x-ray in standard position 

3. Clinical exam 

a. Measure 

b. Ask questions 

For example: 

• Is there hip pain? 

• Has there been a change in function? 

• Are you having difficulty doing peroneal care? 
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RADIOLOGICAL EXAM 
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CHALLENGES 

• X-Rays : access, orders, positioning, 

location, reading and reports 

 

• Communication between health care 

providers 

 

• Responsibilities 

 

• Managing follow ups 

 

• Documentation 
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REQUIREMENTS FOR SUCCESS 

• Identify those at risk: GMFCS 
 
• Standardized Physical Exam 
 
• Standardized X-rays: AP Pelvis  
 
• Team Approach 
 
• Clear Lines of Responsibility 
 
• Responsive Surgical Services 

 
 

P. Thomason, Royal Children’s Hospital, 
Melbourne 
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ONTARIO SURVEY 
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IS SOME FORM OF 

(RADIOGRAPHIC) HIP 

SURVEILLANCE BEING 

DONE AT YOUR SITE? 
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IS THERE A FORMALIZED 

GUIDELINE (EITHER PRE-

EXISTING OR 

INSTITUTION-SPECIFIC) 

BEING FOLLOWED? 
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DO YOU THIS HIP SURVEILLANCE IS 

IMPORTANT/NEEDED IN ONTARIO? 
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HOW COULD HIP SURVEILLANCE WORK BEST IN 

ONTARIO?  

A PROVINCIAL STRATEGY OR LOCAL INITIATIVES 

AND WHY? 
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HOW IS IT BEING DONE IN ONTARIO RIGHT 

NOW? 
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OBSTACLES 

• Different guidelines, lack of consensus 

 

• Orthopod attendance at clinic and access to 

orthopod 

 

• Buy In from physicians and other HCP 

 

• Collaboration of HCP not in same facility 

 

• Communication between 

physicians/paediatricians/surgeons and 

therapists 

 

• Family attendance issues 

 

• Transportation in rural/remote areas 

 

• Lack of radiology access 

 

• Radiologist training/ reliability 

 

• legal impediments to physiotherapists 

measuring migration index 

 

• lack of reimbursement for orthopedic surgeons 

reviewing radiographs 

 

• Lack of understanding of what is required 
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WHAT DO CLINICIANS DO TOMORROW? 

• Ask families and care teams about their 

most recent hip x-rays 

 

• Advocate for monitoring/request x-rays 

 

• Complete physical exams regularly and 

identify red flags (appendix) 

 

• Ask questions regularly: 

• Is there hip pain? 

• Has their been a change in function? 

• Are you having difficulty doing peroneal 

care? 

 

 

 

 

REFER TO ORTHOPEDICS 
• MP >30 

• Deterioration in hip abduction  

• Asymmetry in hip abduction 

• Yes to any of the above questions 
• ANY OTHER CONCERNS 
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• Kim Hesketh :  416 425 6220 extension 3202, 705 727 

7888 extension 3604 

• Kim.hesketh@closingthegap.ca, 

khesketh@hollandbloorview.ca 

 

 

• Chun Kim: 416-425-6220, extension 3483 

• ckim@hollandbloorview.ca 

 

CONTACT INFORMATION: 
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