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Broadening the scope of healthcare for children and young people with cerebral palsies over time. 
 

Aims 
To describe variations in assessment, interventions and outcomes for children with cerebral palsies (CP) 
over time. Primary outcomes: age at first intervention and number of inpatient days. Secondary outcome: 
number of complete hip dislocations. 
 
Patients and methods: 
Oct 2005 – March 2006 clinicians and families of children with CP reflected on the patient journey, 
including in-depth family interviews. Data routinely collected 1990-2016 about needs and orthopaedic 
interventions for children with CP were interrogated. 
 
Results 
The qualitative patient journey work identified children with CP seen in uni-professional clinics; not all had 
access to the wider team. ‘One-stop-shop’ multi-professional clinics were established, where all needs, 
child-and-family goals and possible interventions were considered. 
Quantitative data evidenced earlier interventions over time, with reduction in inpatient days for bony and 
soft tissue surgeries.  



Whilst in birth cohort 1987-2002, seven children had complete hip dislocations, this reduced to zero in the 
2003-2016 cohort. 
Families reported preferring multidisciplinary clinics, evidenced by excellent attendance rates. 
 
Conclusions 
Collaboration with family service-users can lead to productive changes that improve experiences and 
outcomes for children with CP, in tune with NICE guideline NG62. 
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Sleep disturbances experienced by children with Cerebral Palsy in Northern Ireland and their 
impact on the family. 
 
Objectives 
To describe sleep disturbances experienced by children with cerebral palsy (CP) and understand the 
impact of these on parents/caregivers and siblings. 
 
Methods 
Caregivers of 112 children with CP, aged 3-18 years, resident in Northern Ireland (NI), completed an online 
survey that included the validated Sleep Disturbance Scale for Children (SDSC) and questions relating to 
their child’s CP and family sleep. Sample characteristics were compared with the NI CP register. 
 
Results 
The sample was 63% (71/112) male; 62% (69/112) had spastic CP and 37% (42/112) were classified as 
GMFCS IV-V. Sample characteristics were similar to children known to the NI CP register, except by age. 
Clinical sleep disturbance (SDSC score >70, (Bruni et al, 1996)) was reported for 73% (82/111 valid 
responses), with 80% (89/111) experiencing disorders of initiating and maintaining sleep. Most caregivers 
slept less than 7 hours per night (70%; 78/111) and 52% (58/111) provided night-time support to their child 
with CP. Sibling sleep disturbance was reported by 46% (52/112) of caregivers, with 6% (7/112) of siblings 
being involved in night-time support. 
 
Conclusions 
The very high prevalence of sleep disorders in this sample is concerning. Further investigation and 
establishment of dedicated support services are recommended. 
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Examining the impact of virtual consultations during the COVID pandemic lockdown on children 
and young people with CP using the CPIP data 
 
Introduction  
Medical and Physiotherapy services within our region suspended face-to-face consultations of CPIP 
patients in March 2020, due to the Covid-19 pandemic. Services moved to virtual consultations. 
 
 Aims  
To investigate if the absence of hands-on interventions such as physiotherapy and face-to-face 
consultation for CPIP patients had led to significant clinical deterioration. Methods 97 patients were 
recruited aged 3-19years. Mean age 10.5 years, 54 Male and 43 Female 43 children had hemiplegic 
cerebral palsy, 32 diplegic, and 22 were quadriplegic. The CPIP Central Database team were 
commissioned to upgrade our CPIP-programme to enable comparative analysis of two data readings taken 
before and after March 2020. Results were statistically analysed by SPSS Software.  
 
Results  
Of 97 patients, 4 required interventions: 2 had intramuscular botulinum toxin injections, 2 orthopaedic 
surgery. Their CPIP measurements showed no deterioration. The Popliteal angle and ankle dorsiflexion 
showed statistically significant deterioration in all other children during lockdown.  
 
Conclusion 
The CPIP database is an excellent resource for comparison studies in cerebral palsy. This study 
demonstrates the importance of face-to-face consultations and interventions in preventing deterioration in 
children with spastic cerebral palsy. Virtual medicine is inadequate for this patient group. Children who 
received interventions appeared protected from deterioration. 
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What is ‘usual’ physiotherapy care for ambulant children with cerebral palsy in the UK? 
 
Background 
The number one research priority for children and families is knowing the evidence for and dosage of 
effective physiotherapy interventions; however, there are no guidelines on physiotherapy that provide this 
information or standards. This study seeks consensus on usual care as a first step towards setting 
physiotherapy standards aimed at improving outcomes for children with cerebral palsy. 
Methods 



The study adopted a Nominal Group Technique design. Twelve physiotherapists were recruited to this 
mixed-methods consensus study. Statements of usual care were developed using an online questionnaire 
and two nominal groups. A literature review was undertaken to seek evidence to support proposed 
interventions. This was followed a final questionnaire to verify consensus opinion.  
Results 
Physiotherapists reached high consensus on five outcome measures and nine areas of assessment. 
Physiotherapists reached consensus on two interventions and combined treatment approaches. There was 
high consensus that children should participate in modified sport and fitness activities and that children 
with GMFCS III should be monitored on long-term pathways  
Conclusions 
Physiotherapists combine heterogeneous approaches and create tailor-made programmes to meet the 
needs of individual children and families. The frequency and intensity of physiotherapy interventions 
typically falls short of dosage reported to be effective in the literature. Further work is needed to develop 
standardised physiotherapy usual care. 
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A retrospective study of the Short-term outcomes of patients in Scotland with Diplegic Cerebral 
Palsy who have had Selective Dorsal Rhizotomy.  
 
The primary aim of this research is to determine if the outcome of SDR in Diplegic CP patients in Scotland 
have a short-term positive impact on the patient’s mobilisation; we look at the GMFCS and Functional 
Mobility Scale (FMS) scores of the patient prior to SDR, and up to 8 years post-op. 
 
This was a retrospective study of 42 SDR patients in Scotland. The data was collected via the NHS Clinical 
Portal system and CPIPS.  
 
Pre-operative GMFCS scores were I (6%), II (27%), III (54%), and IV (12%). The median age was 7 years 
and 23% of these patients experienced an increase in GMFCS, 65% maintained their score and 12% 
decreased. The FMS average improvement on follow up was 38%, maintained score was 39%, and a 
decline in score was 14%. Of the 10 private patients there was a GMFCS decline in 20% of cases with no 
reported improvements. 
 
Patients who have SDR still require significant physio, orthotic and surgical input. 50% of our patients 
required orthopedic surgery after SDR within the follow up period assessed.  
This study supports the growing evidence that SDR demonstrated functional gains in short term follow-up 
particularly for carefully selected children with Diplegic Cerebral Palsy. 
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Optimising Spinal Health – Developing a Spinal Surveillance Pathway for Children with Cerebral 
Palsy 
 
 
Background 
Children and young people (CYP) with a diagnosis of cerebral palsy (CP) are at risk of developing a 
scoliosis. Those with the least mobility are at the greatest risk. Through the use of the cerebral palsy 
integrated pathway, hip surveillance is well embedded into practice. However, comparable guidance for 
spinal management is not established.  Delay in treatment progression could result in reduced function and 
mobility and increased respiratory complications. 
 
Objective 
To develop a spinal surveillance pathway to standardise local practice for CYP with CP. 
 
Methodology 
Using programme theory, discussions were held with staff, parents, and tertiary centres to process map 
current practice. An Ishikawa fishbone diagram was produced. 
 
Results 
A wide divergence of practice, lack of national guidance and parental concerns regarding timeframes were 
identified.   A more detailed spinal assessment was developed and a local pathway created from 
consensus of best practice and local service provision. A small test of change following implementation 
demonstrated more timely therapeutic intervention and onward referrals. 
 
Conclusions / Implications for practice 
This pathway has standardised local practice and developed assessment skills, resulting in more timely 
investigations, referrals to tertiary centres and addressing parental concerns; therefore optimising the 
spinal health of CYP with CP. 
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Aim 
The aim of this study is to assess paediatric physiotherapists attitudes on the implementation of the CPIP-
UK hip surveillance programme in clinical practice. 
Methods 
An online survey was used to collect mixed methods data. The survey was distributed by the Association 
of Paediatric Chartered Physiotherapists (APCP) to HCPC registered paediatric physiotherapists. 
Responses to closed questions were analysed using descriptive statistics, and open-ended responses 
through qualitative inductive thematic analysis to identify themes. 
Results 
 A total of 84 HCPC registered paediatric physiotherapists using the CPIPUK hip surveillance programme, 
from 12 different regions throughout the UK completed the online survey. 87% (n=73) of respondents 
reported they had received direct CPIP-UK training and 43% (n=36) of respondents felt fairly confident to 
complete the CPIP assessment. Nine main themes emerged through thematic analysis of the qualitative 
data. These themes were categorised into two: facilitators and barriers to implementing the CPIP-UK hip 
surveillance programme in clinical practice: Facilitators: (1) CPIP-UK is an evidence based standardised 
assessment; (2) The assessment provides regular contact with the children; (3) CPIP-UK provides a 
system for team working; (4) Parent engagement is reinforced. Barriers: (5) Limited resources including; 
staff, time, space and databases. (6) Reliability of the measurement when using goniometry. (7) The 
assessment is not holistic. (8) Parent and child compliance. (9) Limited support from the wider 
multidisciplinary team. Conclusion 
This was the first study to look at paediatric physiotherapists opinions on the implementation of the CPIP-
UK hip surveillance programme. The facilitators and barriers identified will be transferable to clinical 
practice as they show opinions from across the UK. 
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Audit and Patient Satisfaction Survey of a Pilot Cerebral Palsy Integrated Pathway (CPIP) Multi-
disciplinary X-ray Clinic 
 
Objectives 

1. Audit compliance with CPIP hip x-ray standards at DCHFT pre/post implementation of pilot CPIP 
multi-disciplinary(MDT) x-ray clinic, comprising physiotherapist, radiographer, and radiologist 

2. Survey patient/parent satisfaction of clinic 
 

Methodology 
• Audits registered and approved by DCHFT 
• Retrospective data collection between 2014-2016 from patient records   
• Audit repeated between 2018 and 2019 after MDT clinic established 



• Anonymous questionnaires used to gather patient/parent clinic satisfaction 
 

Results 
Prior to clinic introduction: 

• 5% hip x-rays conducted at correct age 
• 3% hip x-rays had migration percentages recorded 

After clinic introduction: 
• In 2018, 34% had hip x-ray achieving CPIP standards, rising to 61% in 2019 
• 100% had a hip x-ray at correct age and migration percentage recorded 

Questionnaire feedback (return rate 35%): 
• 100% recommended service to family/friends, excellent rating 
• Those x-rayed previously were asked: How does today’s experience compare to previous hip x-ray 

experiences? 
o 86% rated excellent 
o 14% rated good 

 
Implications for practice 
MDT working led to standardised care following CPIP, providing better quality of care for children with CP, 
with excellent service user satisfaction. Imaging safety improved. MDT working reduced barriers and 
forged new relationships across professions.  
 
Further work 

• Additional staff training to ensure service longevity  
• Integration within the physiotherapy service of full CPIP pathway (clinical measures and x-ray 

pathways) needed 
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Guided growth of the proximal femur for the management of the ‘hip at risk’ in children with 
cerebral palsy - A systematic review of literature and meta- analysis of this novel technique. 
 
Background 
Progressive hip displacement is common in cerebral palsy (CP) and typically treated with bony 
reconstructive surgery. Guided growth is frequently used to modify lower limb alignment in children, and 
recently the use of temporary, medial hemi-epiphysiodesis of the proximal femur (TMH-PF) has been 



shown to be effective in improving coxa valga and excessive femoral anteversion. This study evaluates the 
efficacy of TMH-PF in the management of CP hips with minimum 2 years follow-up.  
 
Methods 
A systematic literature search was performed using PubMed, EMBASE, Cinahl, MEDLINE, Scopus and 
Cochrane database. Pre- and long term postoperative radiographic changes of the migration percentage 
(MP), head-shaft angle (HSA) and acetabular index (AI) were included in a meta-analysis using random-
effect models.  
 
Results 
Four studies (93 patients;178 hips) met the eligibility criteria for inclusion in the meta-analysis. All three 
radiographic measurements showed significant changes at minimum of 2 years follow-up. Mean changes 
for MP were 8.48 (95% CI 3.81- 13.14), HSA 12.28 (95% CI 11.17- 13.39) and AI 3.41 (95% CI 0.72- 
6.10), with I2 of 75.74%, 0%, 87.68% respectively.  
 
Conclusion 
TMH-PF is an effective method to treat CP patients with ‘hips at risk’. Further work is required to assess 
the best candidates and timing for this minimally invasive technique.  
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Can the Physiological Vulnerability Score predict outcomes of hip reconstruction in children with 
severe neuromuscular disability?  
 
Background 
Children with a severe neuromuscular disability frequently undergo hip reconstruction surgery to prevent 
migration and chronic pain. These patients often have complex co-morbidities, meaning surgery carries a 
high risk of severe complications. It can be difficult to know when the risk outweighs the benefit. 
 
Aims 
To correlate the Physiological Vulnerability Score (PVS) with outcomes of hip reconstruction surgery in 
children with a severe neurodisability.   
 
Methods 
Pre-operative physiological vulnerability scores were correlated against length of stay (LOS) and 
postoperative complications. Regression analysis was used to substratify patients undergoing femoral 
versus femoral and pelvic osteotomies.  



 
Results 
There were 68 patients included, with a PVS of 0 to 21. Increased PVS had no correlation with either LOS 
(p=0.169) or severity of complications (p=0.981) for patients that underwent VDRO’s (n=48). However, for 
patients who also had a pelvic osteotomy (n=20), higher PVS was associated with increased LOS 
(p=0.009) and severity of complications (p=0.0002).  
 
Conclusion 
For patients with significant medical vulnerability, the PVS was associated with a higher rate of 
postoperative complications and longer LOS following femoral and pelvic hip reconstruction, but not 
following isolated bilateral femoral osteotomies. This score can augment the decision making and consent 
process.  
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The CP Hip Outcomes Project (CHOP): An update on the UK cohort 
 
Introduction  
CP Hip Outcomes Project (CHOP) is an international prospective longitudinal cohort study comparing the 
effectiveness of different intervention strategies for hip displacement in non-ambulant children with CP. 
The baseline demographics of study participants from UK (6 sites) are compared with overall 
demographics (28 sites) (Table 1.)  
Methods 
The CHOP database provided baseline data including age, gender; GMFCS, MACS and CFCS levels; 
movement disorder type; co-morbidities, presence of hip symptoms; migration percentages; management 
arm (A=watchful waiting; B=BotulinumToxin; C=soft-tissue releases alone; D=bony reconstruction; 
E=salvage); and CPCHILD© scores.  
Results 
UK recruited 73/746 (10.2%) of all CHOP patients, reaching UK-targets for groups A and D. UK 
participants are similar to other sites with respect to distribution of age, gender, GMFCS, MACS, CFCS, 
co-morbidities, and CPCHILD© scores (Table 2.) 83% have parent-reported hip symptoms. 11% of UK 
participants had hypotonic CP vs 1.6% at other sites. The largest proportion in the UK 35/73 (48%) were in 
D (44% all sites); followed by 27/73 (37%) in A (37% all sites). One patient underwent soft-tissue surgery 
alone or salvage surgery in the UK.  
Conclusions 
UK-CHOP site participants are similar to other CHOP sites. Fewer patients in the UK sites undergo soft-
tissue releases alone or salvage surgery. 
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Practice variation and factors influencing indications for interventions for hip 
displacement in non-ambulant children with cerebral palsy 
 
Introduction 
There are many treatment strategies for hip displacement in non-ambulant children with CP, with variation 
in indications, timing and choice of procedures. CHOP is an international prospective cohort study 
comparing different strategies. This paper quantifies practice variation among CHOP surgeons and 
explores factors influencing decision-making.  
Methods 
 71 case vignettes were presented from CHOP database capturing spectrum of age, GMFCS level, 
Migration Percentage(MP), uni/bilateral involvement, acetabular dysplasia, femoral head-shape, 
ROM(R1/R2), presence of hip symptoms. 28 clinicians (mean 10 years CP practice) from 17 sites globally 
made recommendations blinded to others’ responses. Factors influencing decisions were analyzed using 
logistic regression.  
Results 
Cases were 6.9 years old(2-17.5yrs); MP 58%(0-100); 37/71 had symptoms. 40% chose watchful waiting 
for MP up to 50%, with others recommending botox(15%); soft-tissue releases(18%); or bone-



reconstruction(27%). Decision to operate was influenced by symptoms. When MP>50%, 95% recommend 
surgery, predominantly VDRO. Acetabuloplasty was added when children >5 years with increasing 
dysplasia and MP. Wide variation in indications for open reduction, recommended by 40% to 60% of 
surgeons with increasing MP. Salvage was preferred for high-riding/irreducible dislocations(OR:23); 
severely dysplastic(OR:16), and symptomatic(OR:8.7). 
Conclusions  
MP and patient symptoms are major drivers of surgical recommendations. However, treatment 
recommendations vary among experienced CP surgeons world-wide. 

 
 

 


