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[Instructions]

• 15 minutes + 5 minutes discussion

• ”…present the topic of your research,
the work of the research group as
well as your own work...”



[Topic]

Medical Radiation Physics



Medical Radiation Physics
[A brief history]

1. X-rays

2. Radiation Therapy

3. Nuclear Medicine

4. Magnetic Resonance Imaging

















[Work of the research group(s)]

Examples



Gustav Brolin
(the simulation guy)

Nuclear Medicine



Nuclear Medicine
[Renography]



Nuclear Medicine
[Renography]

[Digital phantoms] 

Anatomy

[Pharmacokinetic models] 

Function

[MC simulation software ]

Imaging system



Nuclear Medicine
[Renography]

Quiz-TimeQuiz-Time!!

Simulated? Measured?



Nuclear Medicine
[Renography]

Quiz-TimeQuiz-Time!!

Simulated!Measured!



Nuclear Medicine

Johan Gustafsson
(the math guy)



Nuclear Medicine
[Segmentation]

• Radionuclide therapy
• Activity quantification -->

Absorbed dose
• Large uncertainties
• Image processing

important



Nuclear Medicine
[Segmentation]

• SPECT shows activity
uptake

• Delineation of high activity
volumes for dosimetry

• Poor spatial resolution, high
noise levels

• Fourier surfaces for
semiautomatic delineation



Nuclear Medicine
[Segmentation]

• Surface described by three
two-dimensional Fourier
series

• Parameters gradually added
to the description

( ) ( ) ( ) ( ) ( ) ( )[ ]

( ) ( ) ( ) ( ) ( ) ( )[ ]

( ) ( ) ( ) ( ) ( )[ ]!
!
!

"

!
!
!

#

$

++++=

++++=

++++=

%%%

%%%

%%%

= ==

= ==

= ==

1 22

1 22

1 22

1 1

,,,,

1

1,0,1,0,0,0,

1 1

,,,,

1

1,0,1,0,0,0,

1 1

,,,,

1

1,0,1,0,0,0,

sinsinsincos4sin2cos2),(

sinsinsincos4sin2cos2,

sinsinsincos4sin2cos2,

K

m

K

l

lmzlmz

K

l

zzz

K

m

K

l

lmylmy

K

l

yyy

K

m

K

l

lmxlmx

K

l

xxx

lvmudlvmuclvcvaavuz

lvmudlvmuclvcvaavuy

lvmudlvmuclvcvaavux



Filip Szczepankiewicz
(the cool guy)

Diffusion MRI



Diffusion MRI



Diffusion MRI

• Water diffusion characterise microstructure

• Metrics generate unique contrast

• Directional information modeled by 2nd order
tensor

Anisotropy Diffusivity Kurtosis Directional Kurtosis





Diffusion MRI



Diffusion MRI

• Tractography generated from diffusion tensor
• Parameter maps projected onto tracts
• Parameters compared to normal material

Handare
a

Cor.

Peduncle

Tractography of the corticospinal tract

Infiltrating tumour



[My own (groups) work]

Example



Perfusion MRI

[Integration]

Blood volume

[Deconvolution]

Residue function R(t)

[Example: Mathematical model]

Transit time

Blood flow

Measured concentration

Measured input



[5 minutes discussion]


