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Proposal (250 words):

Introduction: A wide range of neuropsychological and psychiatric disorders are caused by imbalances in brain
activity. Brain stimulation is an innovative therapeutic approach to directly address these imbalances and
disturbances. For instance transcranial magnetic stimulation (TMS) is used to treat conditions like depression,
stroke-induced motor impairments, or attentional problems. So far, all TMS treatment protocols aim at
stimulating only a single brain region. But many cognitive deficits associated with acquired brain injury are
caused by disturbances in entire neural networks.

Hypothesis/Objectives: In this project, we will develop a new TMS treatment protocol, stimulating not a single
brain region but two brain regions connected in a network. We call this new approach ‘multi-site
neuromodulation’, and anticipate that effects on cognition / behaviour are stronger and more reliable
compared to single-site stimulation.

Setting/Methods: We will focus on visuospatial neglect; spatial attention deficits caused mainly by right
parietal stroke. Spatial attention actually involves both right parietal and right frontal regions. In healthy
volunteers we use TMS to affect both frontal and parietal regions of the attention network, evaluating additive
or superadditive effects. If multi-site neuromodulation indeed has superior effects on behaviour, we will
pioneer this treatment in a stroke patient sample suffering from spatial neglect.

Impact: TMS treatment effects are promising, but remain variable and have potential to be strengthened.
Network-TMS is now feasible and has a high potential for superior effects. It could become the new gold
standard in global TMS treatment of cognitive deficits in a wide range of brain disorders.

Requirements candidate: Highly motivated student with good English communication skills and proactive and
resolute attitude.
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