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Learning Objectives
• Recognize the phenomenology of higher order gait 

disorders and outline management strategies



Higher Level Gait Disorder



Definitions

• HLGD is a category of gait disorders 
– Not just a single gait pattern

• HLGD is not a single pathological or etiological entity but 
may arise in a variety of neurodegenerative, vascular, 
neoplastic, and other conditions

• Locomotor and balance difficulties that cannot be 
explained by peripheral motor, sensory, pyramidal, 
cerebellar, or basal ganglia lesions

Nutt Mov Disord 2013 



• Anterior Horn Cells - lower level
• Basal Ganglia and Motor Cortex - middle level
• Prefrontal Cortex - higher level











Clinical Features

• HLGD
– Postural instability
– Stepping dysrhythmicity
– Recurrent falls 
– Progressive immobility

• Gait and balance patterns that cannot be attributed to the 
classic motor or sensory deficits

• Frequent concomitant cognitive impairment 
• Rapid progression with loss of independence



Spectrum

• Can be signs of lower/middle-level dysfunction but that 
the lower/middle-level dysfunction is insufficient to explain 
the gait disorder

• Lower/Middle-level dysfunction may evolve into HLGD
– Parkinsonism>>Balance difficulties and Freezing of Gait

• Differing trajectories within patients 
– Differences in the pattern of underlying pathology



Examination

• Classic neurological examination less relevant (e.g. 
power, reflexes, cerebellar, etc..)

• More of a functional assessment
– Sitting and standing posture
– Rising from the seated position
– Walking and Turning
– Tandem walking
– Response to postural perturbation





Classification

• Anterior (Frontal) 
• Posterior (Parietotemporo-Occipital)
• May have pathophysiological implications



Anterior (Frontal) 

• Phenotype
– Characterized by freezing of gait (FOG), start and turn 

hesitation, small steps, and disequilibrium
• Pathophysiology

– Dysfunction in the cortical-basal ganglia loop
• Unlike Lower/Middle Dysfunction

– Performance varies depending upon environment, mood, 
fatigue and other variables



Anterior (Frontal) HLGD

• Various parkinsonian syndromes
• Multi-infarct and subcortical small-vessel disease
• Normal Pressure Hydrocephalus
• Other frontal lobe pathologies



Frontal Subtypes

• Predominantly locomotor subtype
– Start and turn hesitation and FOG
– PAGF or primary progressive FOG

• Predominantly disequilibrium subtype
– Balance disorder
– Progressive Supranuclear Palsy 
– Frontal lesions 

• Often merge over time



Normal Pressure Hydrocephalus



• Pre-shunt AD co-pathology prevalence
– 23.9% to 67.6%

• RT-QuIC α-synuclein pathology
– 11/33 patients (33.3 %) tested positive



Posterior HLGD

• Abnormalities in the spatial realm
– Disturbed sense of postural vertical

• Pusher syndrome
– Parietal and Thalamic strokes
– T2 hyperintense lesions in white matter of parietal and occipital 

lobes
• Postural vertical 

– May be 20 degrees off vertical
– Patient pushing toward the lesioned side



https://youtu.be/MlI-mkFneE4

https://youtu.be/MlI-mkFneE4
https://youtu.be/MlI-mkFneE4
https://youtu.be/MlI-mkFneE4








• 15 non-demented HLGD (79 y)
• Open label rivastigmine for 12 weeks (mean 5mg/day)
• Assessed weeks 0, 12 and 16 after a 4-week washout period





• Rivastigmine (3-12mg) over 32 weeks
– Improved step time variability
– Reduced falls per month
– Improved gait speed whilst dual-tasking 
– Reduced freezing during the last month of trial



• Single-blind crossover study (HLGD n = 18)
– 4-week baseline period, 4 weeks of treadmill re-training and 

4weeks of conventional physiotherapy
– Gait ignition failure and turning; postural alignment and 

enhanced balance reactions; other components of cerebral 
multi-infarct state disordered gait

– No significant difference between interventions but significant 
improvements 



Summary

• HLGD is a category of gait disorders 
– Not just a single pathology
– Multiple aetiologies

• Network disorder
• Physiotherapy
• Greater understanding will enhance future therapies




	Higher Level Gait Disorder
	Disclosures
	Higher Level Gait Disorder
	Definitions
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Clinical Features
	Spectrum
	Examination
	Slide Number 13
	Classification
	Anterior (Frontal) 
	Anterior (Frontal) HLGD
	Frontal Subtypes
	Normal Pressure Hydrocephalus
	Slide Number 19
	Posterior HLGD
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Summary
	Slide Number 27

