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Editorial on the Research Topic

Gaze and postural stability rehabilitation

Proprioceptive, Visual, Vestibular, and Cognitive systems interact in a continuous

sensorial re-weighting, ensuring gaze and postural control (1, 2). The central nervous

system integrates the information originating from these systems into a continuous

sensorial re-weighting that ensures postural control in both static and dynamic

conditions (3, 4). The contribution of each sensory system changes depending on

environmental conditions and the motor task performed by the person (5–7). To

tailor a rehabilitative program for patients with gaze and postural stability disorders, a

multidimensional assessment is required. A wide range of both clinical and instrumental

evaluations could be performed before the rehabilitative approach in order to obtain

quantitative and qualitative information about the patient’s balance and gait disorders,

supporting the rehabilitative staff in designing themost suitable therapeutic intervention.

Instrumental assessment of the vestibular system has made significant progress in recent

years. Two protocol tests are available in the clinical practice to evaluate the Vestibular

Ocular Reflex (VOR) function through the use of VideoHead Impulse Test (vHIT): Head

Impulse Paradigm (HIMP) and Suppression Head Impulse Paradigm (SHIMP) (8–10).

The head turn stimulus and the eyemovement recording are identical. All that is changed

are the instructions—from “look at that fixed target on the wall” to “look at the moving

target.” At the same time, vestibular-evoked myogenic potentials are the most suitable

test to evaluate otolith functions in patients with unilateral vestibular hypofunction in

the acute and sub-acute phases (11, 12).

An innovative evaluation strategy could be represented by the inertial measurement

unit sensors (IMU)-based assessment that provides valid objective metrics able to

discriminate, with a higher sensitivity than clinical scores, between healthy people

and patients with multiple sclerosis (MS) (Carpinella et al.) and in other neurological

conditions (13). This approach would help in tracking these impairments over time and

identifying those individuals who may benefit from preventive motor exercise and better

tailor the rehabilitative program.
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Standard rehabilitation, aimed at the recovery of static

and dynamic postural stability, is usually focused on trunk

stabilization and on exercises consisting of maintaining the

standing position on an unstable platform such as oscillating

boards and foam cushions (14). Another useful strategy is to

work on postural control excluding the visual feedback and

stimulating the sensory reweighting. Moreover, it could be

effective to train the dynamic gait stability using a mechanism

commonly required in daily life, defined as the dual-task

paradigm (5). These exercises consist of combining a walking

task with a cognitive one.

The gaze stability exercises consist of holding the gaze

on a firm target during active horizontal and vertical head

movements (15) or stimulating the refixation saccades (16).

Another interesting strategy could be Galvanic vestibular

stimulation (GVS) which can increase or decrease the firing rate

of vestibular afferents by reversing the polarity. The cathodal

galvanic stimulation results in excitation and the anodal galvanic

stimulation results in the inhibition of the vestibular afferents

through the spike trigger zone of primary afferents (Tohyama

et al.). The stimulation of the vestibular system using bipolar

GVS has an influence on visual vertical perception and standing

posture depending on the polarity of the stimulation and

hemispheric lesion side (Tohyama et al.). Furthermore, the noisy

GVS (nGVS) can modulate the VOR-gain (Matsugi et al.). This

will improve the understanding of the neural mechanisms that

underlie balance disorders and the development of effective

therapy and rehabilitation in the future.

An interesting contribution was the study of the trunk

muscle activation patterns during the turning of patients with

stroke. Indeed, the results of this trial (Chen et al.) provide

insights into the contribution and importance of the trunk

muscles during turning and the association with turning

difficulty after stroke, which can guide the development of more

effective rehabilitation therapies. Technological devices could be

used in support of conventional therapy in the recovery of gaze

and postural stability disorders. Different devices were used with

a positive effect on postural stability in neurological disorders.

Among these, are virtual reality, augmented reality (Cerritelli

et al.), and load auditory feedback in people with neurological

disorders (Tamburella et al.).

The articles in this Research Topic are focused on but not

limited to the evaluation of the gaze and postural function

in both static and dynamic conditions, and on the new

rehabilitation strategies for balance disorders. These studies

provide a snapshot of issues relevant within the neuro-otologic

field. They provide new small, but essential, steps in advancing

knowledge to better design further studies for the evaluation and

treatment of balance disorders.

As editors of all these articles, we would like to encourage

the readers to take their time to read these articles and to update

their knowledge on these topics.
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