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Postural adaptation to somatosensory conditioning

he ability to flexibly adapt one's postural orientation and equilibrium is important for sports and activities of daily living.

One method of studying postural adaptation is to perturb the sensorimotor set of subjects and observe how they reset their
posture. Here in a series of experiments, we applied somatosensory conditioning by having subjects stand blindfolded on a
toes-up inclined surface for several minutes (inclined phase). When healthy adult subjects were returned to a level surface (post-
inclined phase), a range of postural adaptation was observed. On one extreme, subjects showed a large aftereffect of the prior
inclined stance by leaning their body forward. Other subjects did not display the aftereffect. Instead, they remained standing
upright. Individuals with Parkinson's disease also showed a normal range postural adaptation. Those with a cerebellar disorder
adapted normally but all presented with high postural sway variability during the post-incline phase. Finally, individuals
with a vestibular disorder all showed the aftereffect (i.e., all were responders) whereas among subjects with a somatosensory
deficit (neuropathy in the legs and feet), all except one remained standing upright (i.e., all except one were non-responders).
High postural sway variability was also observed in the subjects. These results increase our understanding of how postural
control is reset following somatosensory conditioning in healthy and impaired populations. It appears that being a responder
or non-responder is largely a function of whether the somatosensory or vestibular system pre-dominates the natural sensory
integrative mechanism of each individual. In subjects with a vestibular deficit, postural control is deferred to the somatosensory
system as evidenced by the forward body lean during the post-inclined phase. On the other hand, the absence of the lean
aftereffect in subjects with a somatosensory deficit indicates the natural preference to align posture to gravity via vestibular
inputs. Rehabilitation should be focused on increasing patient awareness of the environmental factors that increase their risk
of falls secondary to vestibular or somatosensory deficits. Therapists can incorporate interventions to improve the integration
or dominance of the underperforming sensory system, provide strategies for ambulating across uneven or shifting terrain, or
modifying their surroundings.
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Transcranial direct current stimulation (tDCS) for neurorehabilitation

Transcranial Direct Current Stimulation (tDCS) has increasingly purposive treatments for neurorehabilitation, compared to
other noninvasive neuromodulations. It is inexpensive, safe, easy to administer after well trained, portable, and home used
design considered as the most cost effective and good compliance therapy. It can either enhance or suppress cortical excitability
by a weak and constant direct current applied to the brain. It has effect for several hours after the stimulation, depending on
several factors. Three different stimulation types are as the followings; (1) anodal stimulation, the anodal electrode (+) and
the reference electrode are applied over the lesioned brain area and the contralateral orbit, respectively. It effects subthreshold
depolarization, producing neural excitation.; (2) cathodal stimulation, the cathode () and the reference electrode are applied
over the non-lesioned brain area and the contralateral orbit, respectively. It effects subthreshold polarization, suppressing neural
activity,; (3) Dual tDCS, anodal and cathodal stimulation, the anodal electrode (+) and the cathodal electrode (-) are applied
over the lesioned and non-lesioned brain, respectively. In clinical use, two (or more) electrodes are applied over the scalp with
the current flowing from the anodal to the cathodal electrode. The strength of electrical currents cannot produce an action
potential. The factors influence neural activity including the state of the brain during stimulation at rest or stimulation and
relearning with a task in the meantime, and even the time of the day. There are increasing evidences of tDCS effect on the
whole brain networks by stimulating just one brain region. The positive clinical effects of tDCS in various disorders are caused
by the complex interactions between the associated brain network and the area of stimulation. Interestingly, stimulation at
the dorsolateral prefrontal cortex (DLPFC), have shown the effectiveness for several conditions. On the other hand, different
area of stimulation for the same disorder have shown to have similar results. These new evidences may indicate an underlying
neural network for disorders and may suggest network stimulation as a new stimulation protocol. Current evidences do not
recommend Level A (definite efficacy) for any indication. Level B recommendation (probable efficacy) is revealed for: (i)
anodal electrode applied at the left primary motor cortex (M1) and cathodal electrode applied at the right orbitofrontal area in
fibromyalgia; (ii) anodal electrode applied at the left dorsolateral prefrontal cortex (DLPFC) and cathodal electrode applied at
the right orbitofrontal area in major depressive episode without drug resistance; (iii) anodal and cathodal electrode applied at
the right and left DLPFC, respectively in addiction/craving. Level C recommendation (possible efficacy) is revealed for anodal
electrode applied at the left M1 or contralateral to pain side and cathodal electrode applied at the right orbitofrontal area in
chronic lower limb neuropathic pain secondary to spinal cord lesion. However, Level B recommendation (probable inefficacy)
is extended to the absence of clinical effects of: (i) anodal electrode applied at the left temporal cortex and cathodal electrode
applied at the right orbitofrontal area in tinnitus; (ii) anodal electrode applied at the left DLPFC and cathodal electrode applied
at the right orbitofrontal area in drug-resistant major depressive episode. Whether there is a potential effect when combining
tDCS, with intensive physical therapy, constraint- induced therapy, robot-therapy, EMG-triggered functional neuromuscular
stimulation is increasing evidences. The evidences revealed combining approaches enhancing adaptive plasticity and limiting
maladaptive plasticity according to the stage of the disease, pharmacological, electrophysiological or physical adjuvant therapy
could theoretically improve the patients’ care, and given the disease complexity, should ultimately favor a patient-tailored
approach. In conclusion, Non-invasive stimulation technique as tDCS have the potential to modulate brain cortical excitability
with long lasting effects which promising enhance neurorehabilitation. More researches are upcoming in various indications
and stimulation protocols.
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