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Background: Dynamic balance impairment and gaze stabilization deficits are disabling symptoms in patients with unilateral vestibular loss. Vestibular rehabilitation (VR) is an efficient way to recover these impaired functions but 1) when and how VR must be done is not known, and 2) whether the degree of vestibular loss matters is uncertain.
Methods: Balance performance (dynamic posturography) and gaze stabilization (vestibulo-ocular reflex [VOR] gain) were investigated in 81 unilateral vestibular hypofunction (UVH) patients tested before and after VR (unidirectional rotational protocol) performed either early (first two weeks) or later (fifth to sixth weeks) after vertigo attack. 
	Findings: Results showed that: 1) the UVH patients did not constitute a homogenous population. A cluster analysis clearly differentiated two distinct subgroups before VR, with very low (<0.20; mean 0.04±0.05) or higher (>0.20; 0.34±0.12) VOR gain. 2) both dynamic balance and gaze stabilization functions were fully recovered only in patients submitted to early VR and whose pre-rehab VOR gain was above 0.20. In this subgroup, and only in this subgroup, the balance performance with or without vision on stable or unstable support returned to control values recorded in healthy controls, and the VOR gain increased up to non-pathological values (>0.80). 
	Conclusions: The present study is the first demonstration that VR must be performed very early after vestibular symptoms onset (critical period for neuronal reorganization), and that early rehabilitation is a necessary but not sufficient condition: the degree of vestibular loss matters (neuronal plasticity depends on the quantity of remaining vestibular afferents). Getting precise vestibular diagnosis and fastly referring patients to physiotherapist are the major clinical implications of this study.
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