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Aim / Principal Research Question:  

 Establish if AIS patients have vestibulomotor impairment  

 Verify if vestibulomotor impairment is related to scoliosis onset  

 Verify if curve progression could result from vestibulomotor impairment  

 Assess if treatment attenuate or eliminate vestibulomotor impairment  

 Discriminate the amount of AIS patient with abnormal response  

 Determine if adults that received treatment show vestibulomotor impairment  

 Measure the reproducibility on the vestibulomotor response across time (test - 
retest)  

 Verify if abnormal vestibulomotor control is related to dysfunction of the 
cortical networks that process vestibular information  

 Determine if abnormal vestibulomotor control is related to malformation of the 
vestibular apparatus or it is caused by impairment in central somatosensory 
processing  

 

 

Methods:  

 GVS: All participants perform the same task; they stand upright with their feet 
2 cm apart while keeping their eyes closed. Balance control is assessed using 
two force platforms. Upper body kinematics is recorded using an 
electromagnetic system. A 1mA galvanic vestibular stimulations (GVS), lasting 
2 seconds each, is applied (electrodes are located on the mastoid processes). 
Each trial consists of a 5-second of quiet standing followed by 2-second of 
GVS and 7 seconds to assess balance control recovery following GVS. 

 Vestibular Chair: The experimental session consists in testing the ability of the 
participants to process vestibular inputs (i.e., cognitive vestibular condition) 
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and examining the participant ability to produce accurate saccadic eye 
movements (i.e., visual condition) and verify for possible alteration of the 
vestibular system (i.e., vestibulo-ocular reflex condition). In the cognitive 
vestibular condition, the participants are passively rotated. Eye movements 
are attenuated during body rotations by asking 

 

 

Sample Groups:  

 Planned recruitment is 20 participants for each of the 8 groups. Groups are 
adolescents (10-17 years) with mild scoliosis (Cobb < 25°), severe scoliosis 
(Cobb > 25°), family history of scoliosis (a relative has a scoliosis), and 
controls. Same groups are recruited for young adults (18-24 years).  

 Exclusion criteria for scoliosis patients: non-idiopathic scoliosis or neurological 
disease.  

 Exclusion criteria for healthy participants: scoliosis, neurological disease  

 

Outcome Measures:  

 Vertical forces under both feet 

 Shear forces under both feet 

 Center of pressure kinematics (i.e., speed, path, range,…) 

 Upper body kinematics along the frontal plane 

 Vestibular 3D morphology (MRI) 

 Cognitive vestibular gain (Vestibular Chair) 

 Vestibulo-Occular Reflex (Vestibular Chair) 
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