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	Functional imaging has revealed that multiple cortical and subcortical brain areas become activated in patients when undergoing tasks that require to cope with stroke-related deficits. These activations include the perilesional vicinity and remote areas displaying a complex pattern of temporal evolution. Notably, brain areas may become activated which are not activated in healthy subjects doing the same task which is considered to reflect post-lesional plasticity. Brain areas, however, not activated in healthy subjects may be involved in task performance, since they do not change their activity to a magnitude picked up by categorical image analysis. Multivariate image analyses such as principal component analysis (PCA) and independent component analysis (ICA) are data driven approaches and potentially suited to capture the neural network of brain areas involved in the performance of a given task. In addition, this multivariate type of analysis can capitalize on external information which allows to characterize individual components as group separating or functionally relevant by formal inferential statistics. Exemplary results will be presented and discussed.

In hemiparetic stroke a lesion-affected pattern of brain activity, a pattern signifying recovery of hand function, and a motor learning pattern were identified. In patients with Parkinson's disease a cognitive deficit pattern was found to separate an early from an advanced disease state. In healthy subjects tactile discrimination of cuboid objects was shown to involve four different networks related to object exploration, tactile working memory, a lack of discrimination, and successful discrimination. Similarly, visual perception of emotional face expressions revealed basic perceptive and cognitive evaluative neural networks. A direct comparison of PCA and ICA in a patient with phosphenes following an occipital brain infarction revealed that these methods can both identify nodes of task specific activations. 

In conclusion, task related connectivity can be identified by multivariate analysis of functional imaging data providing detailed insight into functional neural networks including changes in disease and in relation to plasticity. 




