
      
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 

 

great tool to assist with the difficult questions that 
therapists are so often asked such as "will my 
child ever be able to move like other kids?”.3 
 
The GMFCS has been used extensively over the 
last 15 years.  Gray et al. (2010) 3 collected over 
236 articles using the GMFCS from 1998 – 2008.  
They divided the articles into categories 
including observational studies, experimental 
studies, validity of other measures, clinical 
practice, original GMFCS studies, and family 
centered practice.  Based on these research 
findings, clinical practice recommendations 
have been developed that specifically relate to 
a child’s GMFCS level, such as hip surveillance.  
Using the GMFCS allows children with CP to 
receive care that is appropriate to their 
functional level.5  
 
The GMFCS has provided clinicians with a simple 
yet clinically useful tool that can assist with 
clinical decision-making and setting of more 
realistic goals. 6 It is quick and easy to use. It is 
free for download in many languages and can 
be found at :  
http://motorgrowth.canchild.ca/en/GMFCS/exp
andedandrevised.asp 
 
Similar classifications have been developed to 
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GMFCS: How can it be meaningful in our practice? 
     By Kim Hesketh, Ortho CP Clinic 
 
The Gross Motor Classification System (GMFCS) was created for clinicians and 
researchers to classify children with cerebral palsy (CP) by their gross motor function.  
It is based on self-initiated movement with a focus on sitting, transfers, and mobility. It 
was developed in 1997 and an expanded and revised version was released in 
2007.1,2 The GMFCS is intended to enhance communication between families and 
professionals when describing a child’s gross motor function, setting goals, and 
making management decisions.2 Over the last 15 years it has become the principle 
classification system of functional ability in children with CP. 

The GMFCS has 5 levels with 4 separate age bands (Figure 1). Children in GMFCS 
level 1 can perform activities similar to age matched peers but may have some 
difficulty with speed, balance and/or coordination.  Children in GMFCS level 5 have 
difficulty with head control and use a manual wheelchair for transportation.2 The 
validity and reliability of the original GMFCS have been studied extensively and are 
well established.3  

A GMFCS level can be used to estimate a child’s future motor capabilities, 
determine how a child is functioning compared to other children of the same 
GMFCS level and age, and assist with treatment planning and prognostic counseling 
with parents (Figure 2).4 A child’s GMFCS level has been found to be stable over 
time.4 However there can be changes in balance, stamina, energy efficiency, and 
quality of motor control that necessitate a re-classification.  The GMFCS can be a 
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Figure One: GMFCS 
(Illustrations copyright © Kerr Graham, Bill Reid, and Adrienne Harvey, 

The Royal Children’s Hospital, Melbourne) 
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    The Shriners Gait Lab 
By: Val Ward, Alec Black, Karen Davies 

that measure force.  If we know where a child is in space and how much force they are applying to the ground, we are 
able to calculate what their muscles are doing to create the movement. Another way of looking at what the muscles 
are doing is through our EMG system.  EMG measures the electrical output of muscles as they contract. We can 
compare these data with the other data collected and create a precise picture of how a child is moving and what is 
causing those movements. With all this information, we are able to describe how someone is walking and compare with 
‘typical’ patterns, assistive devices or with previous analyses as an outcome measure. We can see if there are any areas 
of concern that could be addressed through surgical intervention, use of orthoses or perhaps modification to the fitness 
activities the child is involved with in the community.  
 
A majority of the children we see have cerebral palsy but we also see a number of other types of diagnoses. We see 
children with clubfoot, children following brain injury, children with spina bifida, children who toe walk, children 
presenting with muscle diseases, and children with alignment issues. 
 

The Shriners Gait Lab was established in 1996 to assess 
walking in children with disabilities. Since our beginning 
we have had over 4000 visits of children to the Lab. 
Through the use of 12 specialized cameras, similar to 
those in the animation industry, we are able to 
measure movement in real time. Although we capture 
the whole body motion, we focus on the lower 
extremities during walking and are able to look at the 
three different planes of motion. In conjunction with 
the motion cameras, we also have plates in the floor 

Our main referral sources are the orthopedic surgeons at 
BC Children’s Hospital but we also receive referrals from 
neurologists, neurosurgeons, paediatricians, orthopedists 
throughout the province, paediatric physiotherapists in the 
community, and orthotists. 
For obvious reasons we require that the child be 
ambulatory. Due to the difficult assessment the children 
participate in, children best tolerate it when they are at 
least 5 years of age and can tolerate a 2 hour assessment.  
Some of our referrals are unable to tolerate such a 
comprehensive assessment and we are able to provide a 
less involved assessment through video analysis. 
 

Figure Two: Growth Motor Curves 
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classify hand function and communication in 
patients with CP. 
Manual Ability Classification System: 
http://www.macs.nu/ 
Communication Function Classification System: 
http://cfcs.us/ 
 
1. Palisano R, Rosenbaum P. et al. 1997   
2. Palisano RJ, Rosenbaum P. et al, 2008.  
3. Gray L, Ng H, Bartlett D. 2010.  
4. Rosenbaum pl, Walter SD. et al 2002.  
5. Harvey A, Rosenbaum P. et al, 2009.  
6. McDowell B. 2008.  
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Participants report that they get more physical activity throughout the week, and increase their self-confidence and self-
esteem through the program. Parents accompanying their children to dance have also found support in the informal 
gathering with other parents of children with special needs. Practicing adaptive yoga helps many youth with CP and other 
disabilities increase their strength, flexibility and stamina in an accepting environment that feels like more fun than therapy. 
For either program, contact info@bccerebralpalsy.com or call 604.408.9484. 
 
Even our upcoming fundraisers encourage increased physical activity and fitness for all: 
On Sunday, June 28, Put together a team and Run, Walk, or Wheel in the Scotiabank Charity Challenge. This invigorating 
event is held in Stanley Park, and all monies raised go directly to the Charity. For more information, contact our website: 
www.bccerebralpalsy.com or to register directly with Scotiabank: https://2mev.com/#!/events/scotiabank-vancouver-half-
marathon  

What’s New in The Cerebral Palsy Association of BC 
Roadmap?         By Feri Dehdar, CPABC 
 
Growing up with Cerebral Palsy often involves facing numerous 
surgeries and on-going therapies. Certainly, the Orthopedic 
Cerebral Palsy Clinic provides tremendous services to support 
and maintain mobility. 
The Cerebral Palsy Association of BC (CPABC) also offers 
programs that support and maintain mobility. Starting with 
Dance Without Limits, youngsters enjoy the opportunity to learn 
the joy of movement and dance, discovering artistic self-
expression in a supportive and non-judgmental environment. 

 

STRIDES: Orthopaedic Cerebral Palsy Clinic ● DATE: Summer 2015● Volume 1 Issue 2 ● www.bcchildrens.ca/orthocpclinic 
 

                   

The Positioning and Mobility Team at Sunny Hill Health Centre for Children was formed in 1983 with only two therapists 
working who were combined trained in Occupational and Physiotherapy. We’ve come a long way since then and now 
have many Occupational Therapists (OT) and Physiotherapists (PT), as well as, three seating technologists, a rehabilitation 
technologist and an engineer on the team. 
 
We see children from 0 to 19 years of age from across BC with the most complex positioning and mobility needs. These 
children all have some form of physical disability and the most common diagnosis is cerebral palsy. 
 
We work with children as outpatients at Sunny Hill as well as in their communities through our Outreach program. The 
Outreach program serves many communities across BC and twice a year an OT and/or a PT (and often a seating 

 
Looking forward, our annual Steptember event 
encourages increasing physical activity. From September 
2nd- September 29th,  groups of 4 pledge to take 10,000 
steps a day  through walking, running, or the other 40+ 
activities to choose from including yoga, team sports, 
lawn bowling and swimming. While doing this, we ask you 
to raise funds for CPABC! 
To register your interest, please go to www.steptember.ca 
Cost: $25/ adult, $10/Child 
 

And, finally, don’t forget our Second Annual GALA, to be 
held on World CP Day, October 7, 2015. This event is a 
social highlight, featuring 3 course plated dinner, 
fellowship, entertainment, and silent and live auctions. For 
more information, contact: 
Sandeep@bccerebralpalsy.com or call the CPABC Office 
604.408.9484 
 
 

The Positioning and Mobility Team  
By: Catherine Ellens, PMT Team 

 
 

mailto:info@bccerebralpalsy.com
http://www.bccerebralpalsy.com/
https://2mev.com/%23!/events/scotiabank-vancouver-half-marathon
https://2mev.com/%23!/events/scotiabank-vancouver-half-marathon
http://www.steptember.ca/
mailto:Sandeep@bccerebralpalsy.com
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mobility, transportation, transitioning to adult services and much more. These are available online through the Sunny 
Hill Education Resource Centre.We are closely affiliated with UBC and several members of the team are clinical 
faculty at UBC. The PTs and OTs provide seating and mobility and power mobility workshops annually as well as 
placements to the PT and OT students at UBC. 
 
In 1986, we started the International Seating Symposium (ISS) which brings together specialists in seating and mobility 
from across the world to build collaboration. We plan and run this world-class event which takes place every two 
years alternating between Vancouver and the USA. The next one is March1-4, 2016, so keep the dates open and 
come and see us in action! Information can be found at www.seatingsymposium.com. 
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technologist or two) travel to these locations for a few 
days. We work with the community therapists and 
equipment dealers and see many children each day. 
 
We provide equipment customized for each child 
ranging from power wheelchairs to walkers to beds to 
standing frames to bikes and manual wheelchairs. We 
even modify high chairs, baby equipment, and strollers. 
The level of customization ranges from minor 
modifications to fully molded seats with anterior/ 
posterior, and lateral tilting systems. We perform the 
assessment, design the customization, and do much of 
the fabrication in order to provide equipment that helps 
give the child the highest quality of physical and 
emotional well-being so they can fully participate in life. 
 
Research currently being done with the PMT are the 
Wheelchair Outcome Measure and research on power 
mobility and participation. Our team members have 
completed systematic reviews on power mobility, 
seating outcome measures and gait trainers, and have 
written many articles that have been published in peer-
reviewed journals.  
 
Education is a key component of our team. We have 
developed online training modules, Evidence for 
Practice (E4P) summaries and educational materials for 
clinicians which can be found at 
www.childdevelopment.ca. We have also developed 
many handouts for parents on topics such as power 

 

Background: Children with cerebral palsy (CP) of moderate to high severity have 
increased risk of low trauma fractures due to low bone mineral density (BMD)1-4.  
Potential risk factors previously associated with low trauma fractures include 
GMFCS level, antiepileptic drug (AED) use, gastrostomy (g-tube) feeding, weight 
bearing status, and post-operative immobilization1,6.  
 
Purpose: The purpose of this retrospective descriptive study was to identify and 
describe fracture rate1, risk factors1-4, fracture management5,6, and outcomes5 
associated with low trauma fracture post hip surgery immobilization in children with 
CP. 
 
Methods: Charts of children with CP (or CP-like conditions) having undergone hip 
displacement surgery between 2007-2013 were retrospectively reviewed to 
determine fracture rate within 1 year of surgery.  Data from those identified was 

GIVE ME A BREAK! THE RISK OF LOW TRAUMA FRACTURES IN CHILDREN WITH CEREBRAL PALSY POST HIP 
SURGERY 

Daphne O’Young, BSc(OT); Maria Juricic BSc(Kin), BSc(PT); Kim Hesketh, BKIH, MSc(PT); Lisa, Phillips, BSc, MD, FRCSC; Emily 
Schaeffer, PhD; Kishore Mulpuri, MS (Ortho), MHSc(Epi).  BC Children’s Hospital, Vancouver, BC. 
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collected, including: post-surgical immobilization method and duration, 
fracture mechanism and location, management, and complications 
(rate and degree of malunion, determined by angulation > 10°)5. 
 
Results: Charts of 54 patients, involving 87 hip surgeries were reviewed: 

•  GMFCS: Level II: 2 patients Level III: 3 patients      
                Level  IV: 19 patients       Level  V:  30 patients 

•  7 Fractures, all of which were:  
– low trauma fractures 
– located in the distal femur 
– ipsilateral to the surgical leg 
– in patients GMFCS levels IV & V 

•  Possible risk factors: 
– Post-op immobilization: 4 hip spica casts; 2 

prolonged immobilizations (>6 weeks) in Petrie 
cast or splint  

– AED use was identified in 4 patients 
– Gastrostomy feeding: 5 had g-tube  
– Non-weight bearing: 5 were not using standing 

frame pre-op 
– No patients had a history of previous fractures 

•  Mechanisms: 
– 2 associated with performed transfers; 5 

unknown 
•  Fracture management & outcomes: 

– All underwent closed reduction and casting 
– 5 resulted in malunion with mean posterior 

angulation 17.5o (range 12-24o) 
 
The Bottom Line: 

• 8% (7/87) low trauma fracture rate 1-year post hip displacement 
surgery; 13% (7/54) of patients 

• All fractures were at  the distal femur and treated non-
operatively with 71% rate of malunion (>10° of angulation5) 

• Patient characteristics included: GMFCS level IV & V, AED use, 
weight bearing status, g-tube use, post-op immobilization, and 
no history of previous fractures 

 
Significance: There is potentially a high risk of complications following 
low trauma fractures after hip displacement surgery in children with CP.  
Awareness of fracture risk is particularly important for those children with 
reduced communication to avoid delay of identification4. 
Risk of fracture may be an important consideration in surgical planning 
with particular attention to modifiable factors such as nutrition and 
weight bearing status.   

Mal-union 

Recommended Article: 

Wynter, M., Gibson, N., Willoughby, K. L., Love, 
S., Kentish, M., Thomason, P., et al. (2015). 
Australian hip surveillance guidelines for 
children with cerebral palsy: 5-year review. 
Developmental Medicine & Child Neurology. 
http://doi.org/10.1111/dmcn.12754 
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