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Positron Emission TomographyPositron Emission Tomography
Tomographic image of a distribution of radioactive 
pharmaceutical. 
– Functional imaging.

PETPET
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Cocaine addictionAlzheimer’s disease

Cases using FDGCases using FDG
18F-FDG (fluorodeoxyglucose)．
– Detecting abnormalities of metabolism.
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Kinetic Analysis of Dynamic PET ImagesKinetic Analysis of Dynamic PET Images
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Protocol for Kinetic AnalysisProtocol for Kinetic Analysis
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Our GoalOur Goal
Serial arterial blood sampling.
– Time-consuming protocol, painful.

Catheter inserted into a radial artery.
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What is Blood Volume?What is Blood Volume?
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Data Representation (Spatial ICA)Data Representation (Spatial ICA)
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Application of conventional ICAApplication of conventional ICA
FastICA [Hyvärinen, 1995]．
– Cost function: kurtosis.

◇ : True pTAC
— : ICA-estimated pTAC
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Design of a Cost FunctionDesign of a Cost Function
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Estimated pTACsEstimated pTACs
: : measured arterial blood samplesmeasured arterial blood samples

—— : estimated (EPICA, : estimated (EPICA, λ=λ=5050,,kk==0.3)0.3)

Serial arterial blood sampling
• 24 samples

18F-FDG PET measurement
• 27 frames and 30 slices
• 128 × 128 voxels Glucose metabolism
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Estimated pTAC mapsEstimated pTAC maps
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ConclusionConclusion
We proposed the method for extracting the pTAC 
from dynamic brain PET images.
– EPICA.

The estimated pTAC by EPICA was comparable to 
the measured pTAC.


