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Recent reviews indicate that there is no single pattern of neuroplastic change observed during 
recovery from stroke, but that neuroplasticity seems to depend on the patient’s deficits and the 
training intervention, as well as the impact of the lesion on remote locations and networks [4]. These 
findings reinforce the idea of individually tailored examination and treatment. For example, a 
neuroimaging study by Shelton and Reding [5] demonstrated that recovery of isolated upper limb 
movements was more likely for people with purely cortical stroke compared with a subcortical or 
mixed cortical/subcortical group. One fMRI study identified particular neural substrates for transport 
of the hand: superior parieto-occipital cortex and rostral superior lobule, and for grasp: bilateral 
anterior intraparietal sulcus and left ventral premotor cortex [6] . Such studies provide specific 
information that could shape expectations of degree of recovery or identify areas that may need more 
intensive therapy for certain individuals. Other studies are linking damaged brain networks to 
treatment such as one which recently showed that two training approaches for stroke  (unilateral and 
bilateral motor arm training) had different impact on task-related brain activation [7]. 

The extent to which a lesion interrupts expected motor tracts and/or functional networks in individuals 
has been shown to predict behavioural gains from treatment in subjects with chronic stroke. For 
example, inferred interruption to trajectories of corticofugal fibres, characterised in healthy controls 
using probabilistic tractography, was associated with hand grip performance in individual stroke 
survivors [8]. 

Careful analysis of the impact of the lesion on brain networks as well as knowledge of viable brain 
networks has potential to guide rehabilitation clinicians in individualised stroke rehabilitation. We can 
map how particular white matter tracts may be interrupted by the lesion, both directly and indirectly. 
We can also map the residual architecture that may be accessed in therapy. Similarly, the lesion may 
be mapped relative to functional brain regions and networks that are known to be important for 
particular functions and tasks.  

Individually tailoring treatment according to the neurobiology needs to be underpinned by an 
expansion of neuroscientific research to inform models of recovery of specific functions that are 
commonly addressed in therapy. However, research aiming to do this is sparse, for example, a recent 
review of studies of interventions to improve arm-hand coordination after stroke led by this author 
found that none of the included studies related results of intervention to individual brain regions and 
the neurobiological mechanisms underlying improved performance were only minimally discussed 
[9]. New research is needed to test the effectiveness of interventions that are targeted to the particular 
groups who are defined by damage to brain areas and networks. These clinical studies also need to be 
complemented by basic science studies using animal models that reflect the clinical questions asked in 
order to probe the mechanisms underlying individualised neuroplastic changes. 

Models of recovery may provide guidance in predicting which patient will benefit most from which 
intervention. For example, Stinear et al.’s [10] data-driven algorithm predicts motor improvements 
after therapy based on neurophysiological and structural integrity of the cortico-spinal tract (CST). 
For example, observation of functional integrity of cortico-spinal tract (CST) in an individual would 
recommend intense unilateral therapy, while a lack suggests an augmented or bilateral therapeutic 
approach for the individual, based on Stinear et al.’s algorithm [10] (Figure 2 below).  
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