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• To recognize the typical gait pattern in HSP 

• To understand that managment of gait impairments involves complementary 
non-pharmacological, pharmacological and surgical interventions 

Learning objectives 



Gait pattern in hereditary spastic paraplegia  



• Spasticity 

• Muscle weakness 

• Reduced selectivity 

• Difficulties to make rapid leg movements 

• Impaired proprioception 

• Contractures 

Why do gait impairments emerge?  

Nonnekes et al, JRM,  2017 
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Focal spasmolysis 

Schribman et al, Lancet Neurology, 2019 



Instrumented gait analysis 



Q1: I apply instrumented gait analysis before starting with focal spasmolysis 

1. Yes  

2. No 

 



Focal spasmolysis 

• Common target muscles:  
– Plantarflexors 

– Hip adductors 



Feboch studies 

Feboch I Feboch II 

Gait problem toe walking scissoring gait 

Critical muscles calves hip adductors 

Number of patients 15 (≥ 18 yrs) 25 (≥ 18 yrs) 

De Niet et al, JRM,  2015;  van Lith et al, JRM, 2019  



Treatment Feboch I Feboch II 

Medication Dysport® Xeomin® 

Dose bilateral 500 U (MAS 1) or 750 U (MAS 2) bilateral 150 U (MAS 1) or 200 U (MAS 2-4) 

Administration 9 deposits per side  
(soleus and gastrocs) 

7 deposits per side  
(add longus, add magnus and gracilis) 

Exercise 2 x daily muscle stretching  3 x daily muscle stretching  

De Niet et al, JRM,  2015;  van Lith et al, JRM, 2019  

Feboch studies 



Pre-post design 

T0  T1 (4-6 weeks)                          T2 (16-18 weeks) 

Treatment 

De Niet et al, JRM,  2015;  van Lith et al, JRM, 2019  



Feboch I Feboch II 

Primary outcome Comfortable gait speed Gait width  

Mod. Ashworth + + 

MRC strength + + 

Gait speed maximal comfortable + maximal 

Outcome measures 

De Niet et al, JRM,  2015;  van Lith et al, JRM, 2019  



T0 (baseline ) -T1 (4-6 weeks) 

Feboch I Feboch II 

Primary outcome Comfortable gait speed (+9%) Gait width (+12,6%) 

Mod. Ashworth ↓ ↓ 

MRC strength ↓ ↓ 

Gait speed Maximal = Comfortable (+8.3%) 
Maximal = 

De Niet et al, JRM,  2015;  van Lith et al, JRM, 2019  



T0 (baseline) -T2 (16-18 weeks) 

Feboch I Feboch II 

Primary outcome Comfortable gait seepd (+12%) Gait width (+9.7%) 

Mod. Ashworth ↓ ↓ 

MRC strength = = 

Gait speed Maximal = Comfortable gait seepd (11,5%) 
Maximal = 

De Niet et al, JRM,  2015;  van Lith et al, JRM, 2019  



Botulinum toxin in critical muscles in HSP results in: 

• Reduction of muscle tone 

• Slight, temporary loss of muscle force 

• 8-12% increase in comfortable gait speed (both studies) 

• 10-12% increase in gait width (FEBOCH II) 

 

Randomized controlled trials are needed 

Interim conclusions 
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Training should be task specific 





Design MOVE-HSP 

• Five-week, two-armed, open-label randomized RCT 

• 36 people with pure HSP 

• 1:1 randomized into intervention of control group 

• Intervention: 10 one-hour sessions of gait adaptability training on C-mill 

• Control group: usual care 

• Primary outcome is the obstacle subtask of the Emory Funtional Ambulation 
Profile 

• Clinicaltrials.gov indentifier: NCT04180098 



Q2: Will levels of physical activity impact on gait impairments? 

1. Yes, reduced physical activity will increase experienced gait impairments 

2. Yes, reduced physical activity will reduced experienced gait impairments 

3. No, physical activity will not impact on experienced gait impairments 

 



 

Maintaining sufficient levels of physical activity is also important 



• Web-based survey 

• 109 people with pure HSP, 58 responders 

• Reduction of physical activities by 74% 

• Majority of patients also reported increase in symptom severity  
– 68% increase in muscle stifness 

– 60% subjective increase in gait problems 

Impact of Covid-19 lockdown on experienced symptom severity in HSP 

Van de Venis et al, J Neuroloy, 2020 
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Van de Venis et al, J Neuroloy, 2020 
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• -Yes, I consider surgical interventions 

• -No, I do not consider surgical interventions 

 

Q3: Do you consider surgical interventions in people with HSP?  



Surgery 







Gain in ankle powers after surgery 

Pre-surgery 

Post-surgery 



• Gait impairments are a key feature of hereditary spastic paraplegia 

 

• Ideally, an instrument gait analysis is performed before starting treatment 

 

• Treatment should be personalized and may involve complementary non-
pharmacological, pharmacological and surgical interventions 

 

 

Key points 





Gait rehabilitation in people with hereditary 
spastic paraplegia 
 

Jorik Nonnekes, MD PhD 
Radboud University Medical Centre, Nijmegen 

Donders Institute for Brain, Cognition and Behaviour 

Department of Rehabilitation;  

Centre of Expertise for Parkinson & Movement Disorders;  

Nijmegen, The Netherlands  

 

 

 

Disclosures 


