Turku PET Centre Brain
Imaging Course 2021

Twitter: @TurkuPETcentre WWW: http://pet.utu.fi



http://pet.utu.fi/

Objectives

Understand basic principles of human neuroimaging
Know basics of PET and structural and functional MR imaging

Grasp the basic pharmacokinetic models behind PET imaging

Understand the nuts and bolts of (f)MRI| and PET data
preprocessing

Learn the principles of statistical analysis of brain imaging data



Practical stuft

e | ectures streamed on Echo360, accessible tor review on the same
platform

« Most practical lectures have hands-on exercises with applicable data
- Wednesday 18th: Principles of neuroimaging

- Thursday 19th: Practical issues in brain imaging and data analysis

- Friday 20th: Advanced topics In brain signal analysis

o 2 ECTS credits course, certiticate of participation on demand
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Basic principles of human
pbrain imaging

Laurl Nummenmaa
Turku PET Centre / TYKS

Twitter: @ _Nummenmaa WWW: http://emotion.utu.fi/



http://emotion.utu.fi/publications







The human brain

Weight 1.3 - 1.5 kg; volume ~ 1.3 |

A total of 86 billion neurons ' \“‘3’ 53 4
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What do we want to know about brain?

- LOCATION: Where different processes (consciousness, emotions,
memory...) happen?

. SPEED: When and at which time scales different processes occur in the
brain

- MECHANISMS: How different processes occur in the brain?

- INDIVIDUAL DIFFERENCES: Do different groups (patients / controls; men /
women...) differ in the above?

. CAUSALITY: How we can influence brain function with external
manipulations (learning, experience, drugs...)
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A PET images 1987
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TEMPORAL FREQUQNCY

SPATIAL FREQUENCY

Adapted from Hari (2018)



Fast reactions with slow brains

alpha spindle ripple
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Richness of conscious experience

Attentive
wakefulness
REM sleep Drowsines
Light sleep
Deep sleep
General

anaesthesia

Coma

Level of awareness

Healthy awake subject

Vegetative state

Y,




Temporal winaows In brain

Maturation / atrophy

Personality
Mental health
/ 4 Motivation
Consciousness
Mood

Executive functions
Memory
Emotion
Attention
Perception

Sensation

1ms 100ms Seconds Minutes Hours Days Months Years






SCNool cognitive neuroscience




Video courtesy
of prof. Pirjo Nuutila
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Imaging: seeing the invisible




Tomographic imaging
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Same target - multiple contrasts

Structure Structure Connections
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|_esion mapping
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Morphometric analysis

Voxel-based morphometry (VBM) Surface analysis (FreeSurfer)

Processing Stream Overview
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PosItron emission tomograpny

Type 2 dopamine Serotonin
receplors fransporters

Mu-opioid receptors Glucose metabolism
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Brain activity Sensory stimulus (Star Wars Episode V)
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