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            Key Points

                	
                  Some patients with levodopa-responsive axial signs can benefit from deep brain stimulation (DBS) of the subthalamic nucleus (STN) or globus pallidus internus (GPi)

                
	
                  Postural instability and related falls are unlikely to respond to DBS, and can in fact worsen after surgery, particularly after STN procedures

                
	
                  STN DBS might provide greater alleviation of axial symptoms than GPi DBS; by contrast, GPi DBS might be associated with a milder long-term decline with regard to these symptoms

                
	
                  Worsening of axial disability after DBS is likely to be multifactorial, owing to progression of underlying pathology, adverse effects of surgery and/or stimulation, changes in medications, and comorbidities

                
	
                  DBS of the pedunculopontine nucleus area is still an experimental procedure, and further studies on the selection of patients, optimal target and programming are necessary before it can be recommended

                


              

Abstract
Axial motor signsâ€”including gait impairment, postural instability and postural abnormalitiesâ€”are common and debilitating symptoms in patients with advanced Parkinson disease. Dopamine replacement therapy and physiotherapy provide, at best, partial relief from axial motor symptoms. In carefully selected candidates, deep brain stimulation (DBS) of the subthalamic nucleus or globus pallidus internus is an established treatment for 'appendicular' motor signs (limb tremor, bradykinesia and rigidity). However, the effects of DBS on axial signs are much less clear, presumably because motor control of axial and appendicular functions is mediated by different anatomicalâ€“functional pathways. Here, we discuss the successes and failures of DBS in managing axial motor signs. We systematically address a series of common clinical questions associated with the preoperative phase, during which patients presenting with prominent axial signs are considered for DBS implantation surgery, and the postoperative phase, in particular, the management of axial motor signs that newly develop as postoperative complications, either acutely or with a delay. We also address the possible merits of new targetsâ€”including the pedunculopontine nucleus area, zona incerta and substantia nigra pars reticulataâ€”to specifically alleviate axial symptoms. Supported by a rapidly growing body of evidence, this practically oriented Review aims to support decision-making in the management of axial symptoms.
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                    Figure 1: Simplified anatomical structures and pathways of subcortical nuclei involved in the basal ganglia circuitry.[image: ]


Figure 2: Factors contributing to axial disability.[image: ]


Figure 3: Timescale of gait problems in Parkinson disease.[image: ]
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