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Overview

1. Quantification: the word 6. Specificity & biology
2. Paradigm shift 7. Tissue parameters
3. Measurement 8. Accuracy
4. Sensitivity & reproducibility 9. Ideal biomarker
5. Sensitivity & biology 10. More..

This talk is on: http://gmri.org
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1. Quantification: the words

Quantftneans Ot o measur eo

Quantitative Analyses f I r st used I n a chemi
designed to determine the amounts or proportions of the components of &
Substanceo

Quantitythe thing we are measuring e.g. volumpeimeability

Quantificatidrthe operation of quantifying
(alsoQuantitatiom® means the same)
Quantitated is not a word! (Oxford English Dictionary)
-l s a Oback formationd (W
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2. Paradigm shift

Paradigm = a way of viewing the world, a mindset

Paradigm shift: e.g. Newtonian physics to Quantum Physics

MR | malampy snapgy camerab, | mages reported
To: scientific instrument, set up by physicists, images analysed by neuroscientists,
psychologists

Traditions to guide us: astronomy, measurement science, school science
New concepts: accuracy = systematic error
Precision = random error (reproducibility)
Within-individual variation: instrumental, biological
(all a long way from traditional radiology) accessing the in
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everyday examples of quantification

Body mass

Blood test

We expect. reliable, accurate, reproducible, easy
We hope that instrumental variation « biological variation
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3. three components of good gquantification
could a quantity be useful?

Sensitivity: how small a biological change can be measu
random error; precision

Specificity: what kind of biological change took place?
patients or histology

Accuracy: how close is the measurement to the true val

systematic error

Need to: Understand the Process of Measurement
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The Measurement Process

Data collectétine Scan

Hardware (coils), Pulse sequence, Subject positioning, Subject val
any subjective elements of scanning, FA variation, receive
variation, image noise

Image data anadykie retrospective measurement
Software, subjective componen&h be automated
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1.5T birdcage coil T transmit field
Transverse sensitivity
oll phantom 1 increase in sensitivity near bars of birdcage
Headi di el ectri c resonance gives ¢

Barker 1998
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