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Overview 

• Current guideline recommendations 

• Contracture management 

• Spasticity management 

• Practice implementation 

• Evidence update 

• Current practice advice 
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Splinting for the 
prevention and correction 
of contractures in adults 

with neurological 
dysfunction.  

 
Evidence, process, outcomes & 

translation into practice 

 

• Guideline Development Group:  

• C Kilbride (editor); S Ashford; J 

Ashworth-Beaumont; T Baird; K 

Hoffman; J Tuckey; F Malaprade; 

A Mohagheghi; and L DeSouza. 

Available at: http://www.acpin.net/ 
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Clarification of Terminology  

 

• Splinting = the process of applying a 

prolonged stretch through the 

application of a range of devices i.e. a 

splint or cast  
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Recommendation development 

Systematic 

Review 

Categorisation of 

the evidence 

Synthesis to 

produce evidence 

statements 

Guideline 

recommendations 
 

Pre-defined search 

methodology 

Development of 

methodology by GDG 

with agreed analysis 

plan 
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Guideline recommendations 

• Selected statements  

• From current evidence 

• To illustrate practice implications 
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Lower limb - Ankle 

Ankle: Contracture correction 

1. It is suggested that ankle casts are used at end 

range (for people with ABI and stroke) for 

improving range of movement at the ankle joint. 
 

(Booth et al 1983 [D] ABI; Carda et al 2011 [B] 

stroke; Lehmkuhl et al 1990 [D] ABI; Moseley 1993 

[C] ABI; Moseley et al 1997 [B] ABI; Pohl et al 2002 

[C] ABI and stroke; Singer et al 2003a [B] stroke and 

ABI; Singer et al 2003b [C] stroke and ABI; 

Verplancke et al 2005 [B] ABI; Yasar et al 2010 [D] 

stroke) 

2C 

2. It is suggested that ankle casts are applied at end 

range to improve  joint range of movement in 

conjunction with botulinum toxin A (in people with 

stroke and ABI) when presenting with clinically 

significant spasticity (see also RCP 2009). 
 

(Carda et al 2011 [B] stroke; Farina et al 2008 [B] 

stroke; Verplancke et al 2005 [B] ABI; Yasar et al 

2010 [D] stroke) 

2B 

25 

End of range 

ankle cast 

application 
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Knee: Contracture correction 

8. It is suggested that casts may be used for the 

correction of contracture (in people with ABI stroke) 

with the knee joint positioned at end range of 

movement. 
 

      (Booth et al 1983 [D] ABI; Lehmkuhl et al 1990 [D]  

ABI; Pohl et al 2002 

      [C] ABI and stroke) 

2D 

9. It is suggested that short-duration cast application 

(1–4 days) may produce a lower complication rate 

than longer-duration cast application (4–7 days). 
 

    (Pohl et al 2002 [C] ABI and stroke) 
 

2C 

8 

 

Lower limb - Knee 

End of range 

knee cast 

application 

Lower 

complication 

rate – short 

duration cast 
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Upper limb – Wrist and Hand 

Hand and wrist: Contracture 

correction 

12. It is suggested that splints should not be used 

routinely for the correction of range of movement 

but may be beneficial in selected cases (in people 

with stroke and ABI). 
 

      (Abdolvahab et al 2010 [D] stroke; Amini et al 2009 

[D] stroke; Beaty and Murphy 2013 [C] stroke; Bürge 

et al 2008 [A] stroke; Charait 1968 [D] stroke; 

Doucet and Mettler 2013 [C] stroke; Fayez and 

Sayed; 2013 [C] stroke; Lannin et al 2007a [A] 

stroke; Lannin et al 2003 [B] stroke and ABI; Leung 

et al 2012 [A] stroke and ABI; Shamila et al 2011 [D]  

      stroke) 

 

2B 

9 

Hand and wrist 

splints not for 

routine use 
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Why correct in PDOC 

• Is it appropriate and justified 

• What is the benefit to the person 

– Pain? 

– Prognosis improving presentation? 

• Does it impact significantly on ease of care 
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Hand and wrist: Contracture 

prevention 

13. It is suggested that splints should not be used 

routinely to prevent loss in range of movement at 

the wrist and hand (people with stroke and ABI) but 

may be beneficial in selected cases. 
 

     (Basaran et al 2012 [B] stroke; Bürge et al 2008 [A] 

stroke; Harvey et al 2006 [A] stroke and ABI; Lannin 

et al 2007a [A] stroke; Lannin et al 2003 [B] stroke 

and ABI; Shamila et al 2011 [D] stroke) 
 

2B 

14. It is suggested that splints in conjunction with 

botulinum toxin A (in people with stroke and ABI) 

may reduce spasticity as a component in  preventing 

loss of range of movement in selected cases. 
 

      (Carda and Molteni 2005 [C] stroke and ABI) 
 

2C 

11 

Hand and wrist 

splints not for 

routine use 

Hand and wrist 

splints with 

BoNT in 

selected cases 

 

Upper limb – Wrist and Hand 
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Why prevent in PDOC 

Again: 

• Is it appropriate and justified 

• What is the benefit to the person 

– Pain 

– Prognosis improving presentation 

• Does it impact significantly on ease of care 

• Is this different to any other patient? 

• Overall aims: 

• Minimise intervention and improve care 
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Practice application 

• Practice based 

implementation 
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Audit of practice 

• Specialised Hyper-acute service (1a) 

• Cohort of patients including PDOC 

• Service evaluation against 

• Guideline recommendations 
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Method 

• All patients receiving splinting and/or 

casting  

• Including those in PDOC 

• Comparison with standards in the: 

• Practice Guidelines - Clinical Audit Tool 
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Results – Pre intervention 
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Results – Intervention 

• 65 splinting interventions identified, of which  

• 54 were upper limb  

• 11 lower limb  

• Type of device: 

• 39 custom-made 

• 56 were removable and 9 were non-removable (casts) 

• 26 prefabricated 
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Audit conclusions 

• Areas of importance for practice: 

• Integration of splinting intervention  

• Management of spasticity (when appropriate)  

• Consistency of application 

• Dosage 

• Practicality for long term application 

– Preparation for discharge 
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Specific implications for PDOC 

• Practicality of long term application! 

• Withdrawal of intervention 

• Ineffective  

– Move from sub-acute to community 

– Need to review and re-assess 

• Impractical 

– Does it give sufficient benefit for incorporation 

in the care plan 
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Spasticity in adults: 
management using 

botulinum toxin 

• Guideline Development Group:  

• L Turner-Stokes (editor); S 

Ashford; B Bhakta; K Heward; P 

Moore; A Robertson; A Ward 

• Available at: 

http://shop.rcplondon.ac.uk/ 

 



Spasticity 

• Muscle over-activity 

• Upper Motor Neurone syndrome (UMN) 
– Positive feature 

 

• Contributes to unwanted effects 

• Pain 

• Contracture 

• Increased contribution to disability 



Coordinated focal management 

Ensure intervention is integrated with 

overall management plan 



Injection administration 

Consider the need: 

• Focal  

• Regional 

• Generalised 



Prescribing, supply & administration 

Medical and Non-medical practitioners able to 

both: A. Administer and B. Prescribe 

 



Outcome evaluation 

We must be clear about what the 

meaningful benefit is. 



Practice application 

Practice based 

implementation 
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What categories of goal outcome 
do we know improve? 
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Goal Analysis 

• Goal-setting from  

• five published studies of botulinum toxin treatment 

for upper limb spasticity 

 

 

 

• To develop a goal classification for 

• Development of a structured approach to goal 

setting 

 

1.Ashford and Turner-Stokes 2006: a small single centre, open label study from the UK recording the first published application of GAS 

this context, (n=18, of which 9 had upper limb spasticity) . 

2.Ashford and Turner-Stokes 2008: a further small single centre, UK open label study, focussed on the use of BoNT for management of 

shoulder girdle and proximal upper limb spasticity (n=16) . 

3.Turner-Stokes et al 2010: a secondary analysis of a multi-centre randomised controlled trial from Australia (n=90 patients from six 

centres) . 

4.Turner-Stokes et al 2013: the UK pilot for a large international prospective cohort - the Upper Limb International Spasticity (ULIS) series 

incorporating n=151 patients from 12 centres . 

5.Turner-Stokes 2013 ULIS II results BMJ Open 

 

 

Ashford S. Jacinto J. Fheodoroff K. Turner-Stokes L. (2015) Common goal areas in the treatment of upper limb spasticity: a multicentre 

analysis, Clinical Rehabilitation. DOI: 10.1177/0269215515593391. 
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Goal categories 
Based on first 4 published studies 
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Goal categories 
Confirmation from ULIS II 
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GAS- evaluation in upper limb spasticity 

Domain 1 Symptoms / impairment 

Pain / discomfort  

(b280) 

Spasticity-related pain or discomfort  
- including painful spasms or stiffness  

Involuntary movements 

(b755, b760, b765) 

Unwanted involuntary movements during use of other limbs  
- eg spasms or flexed posturing of arm when walking 

Range of movement / 

contracture prevention 

(b710, b735) 

Range of active / passive movement,  

- including prevention of contractures 

Domain 2 Activities / function 

Passive function (Care Tasks) 

(d520) 

Ease of caring for the affected limb  

- whether care is done by someone else or by the person him/herself. 

Active function 

(d430, d440, d445) 

Using the affected limb in some active task  
- involving motor control for a clear functional purpose 

Mobility 

(d415, d450) 

Improved mobility – transfers / standing / walking 
- due to better balance, gait quality, speed, efficiency  

Other. Eg: 

Cosmesis / body image (b180) 

Therapy facilitation 

Patient’s perception of  body image, aesthetic appearance  

Team’s perception of interference with therapy  
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Goal analysis – Lower limb 

Ashford, S et al (2016) Conceptualisation and development of the Leg Activity Measure (LegA) for patient and carer 

reported assessment of activity in the paretic leg, Physiotherapy Research International. 

Goals set 
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GAS- Legs 
Domain 1 Symptoms / impairment 

Pain / discomfort  

(b280) 

Spasticity-related pain or discomfort  
- including painful spasms or stiffness  

Involuntary movements 

(b760, b765) 

Unwanted involuntary movements 

Range of movement / 

contracture prevention 

(b710, b735) 

Range of active / passive movement,  

- including prevention of contractures 

Domain 2 Activities / function 

Passive function (Care Tasks) 

(d520) 

Ease of caring for the affected limb  

- whether care is done by someone else or by the person him/herself. 

Active function Transfers (d420, d415) 
- involving motor control for a clear functional purpose 

Locomotion walking (d415, d450, b770) 
- due to better balance, gait quality, speed, efficiency  

Other. Eg: 

Cosmesis / body image (b180) 

Therapy facilitation 

Patient’s perception of  body image, aesthetic appearance  

Team’s perception of interference with therapy  
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PDOC priorities 

• Positioning and stretch 

• Dose and consistency important 

• Spasticity 

• What's the benefit to the person? 

• Passive function goals  

• Understandably relevant in PDOC 

• Usually identified by carers (family / 

professional) 
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Conclusion 

• Physical management in general important 

• Particularly for people in PDOC 

• Some combinations of intervention 

• Appear more effective 

• However many questions remain 

• Accurate recording of intervention needed 

• Be clear about the ‘treatment’ to demonstrate 

effectiveness 

– Combination and need for intervention 
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