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Introduction Methods

Automatic region-of-interest

Regional cerebral blood flow is Stroke can impair functional hyperemia We evoke responses Iin the sensorimotor system eneration by fime series Spatial structure of voxel clusters are
regulated by the “neurovascular unit” despite persistent neuronal activity and monitor motor responses during BOLD fMRI J cluster gnalysis characterised by the contiguity function
[Gray, Anatomy, Random House, 1977] =il I e’ o % The contiguity function quantifies the “connectedness” of a cluster
ﬁ fMRI data
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[Adapted from Gray, Anatomy, 1977, and Kandel et al., Principles of Neural Science, 2000]

An event-related visual feedback-controlled motor task BOLD response signal identification using Temporal structure of response signals are

Alteration of the blood oxygen level dependent is designed to include a wide range stroke patients a Bayesian hierarchical correlation model characterised by the causal cross-correlation function

(BOLD) signal has been observed post stroke
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[Hamel, J. Appl. Physiol., 2006] 40 80 120 160 200 240 280 320

Response [Adapted from Gelman et al., Bayesian Data Analysis, 2004]
* Functional hyperemia causes an increase In
regional cerebral blood flow (rCBF) in relation to » Sensorimotor system Is evoked by hand gripping * Novel analytical method was developed to 1) find
neural activity while motor and BOLD fMRI signals are measured distinct BOLD responses, 2) characterise BOLD
 This process is altered in cerebrovascular disease » Single-handed grip force target is calibrated to ~25% | | signal space-time structure, and 3) infer salience of
» Imaging functional hyperemia may help to localise of maximum, while both hands are monitored signals using hierarchical Bayesian analysis
and evaluate neurovascular impairment » Scanning process Is noninvasive and takes ~15 mins| [* 8 and a model regional and global dependencies
Results Conclusion
Motor task performance in right & left hands Aggregate BOLD response in normal group Individual case study separately identifies responding motor areas _
- o * Method produces consistent neurovascular
e DS AR L . responses In sensorimotor areas in normal group
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e L * Motor task was applicable to stroke patients with
N AR R e R R E e . .
T a wide range of motor deficits
U | wcmmstmnagct e » Space-time characterisation indentifies neuro-
LML | : . 4 vascular impairment as a decrease in BOLD
MM MM T »/L signal contiguity and correlation to the motor task
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Grey regions indicate the event’'s onset and duration ‘. : 3 F | ¢ FUture WOrk WI” InVOIVe a IOngltUdlnaI StUdy tO
LICFCLTOITTOCY — observe changes in the BOLD signal’s space-
Distribution of selected and rejected cluster parameters NALELREL A ARG j time structure in recovering stroke patients
AU MJ LT - ] » Monitoring regional neurovascular impairment
LS T may provide new Insights for rehab. programmes
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