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Medical Imaging Utrecht

1921: Discovery tomography by Bernard Ziedses des Plantes

(1e-year medical student )

Plaatjes!!!Plaatjes!!!
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Ultrasound-Mediated Tissue Ablation and Drug Delivery 
Towards minimally-invasive, personalized therapy

2. Inject drug 
loaded carrier

A minimally-invasive technique to 
increase locally the body’s uptake 
of a pharmaceuticals by:
• temporarily increasing the local 

permeability of tissue

• local drug release using ultrasound 
activated drug delivery systems

3. Administer HIFU

5. Temperature Monitoring 
and therapy feedback

4. Permeability of 
tissue increases, 
drug released

Microbubbles Liposomes

Acoustically active 
drug delivery carriers

1. Therapy Planning

HIFU-MRI
HIFU-MRI

VOLTA
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Optical Breast Imaging (NIR)

3D Optical TomographyEarly detection and 
specification

of breast lesions by (NIR) 
optical

Tomography:

Breast Imaging

Blood Water Lipid

Mammoth

Molecular Imaging using (targeted) 
fluorescence probes

Target selection: HER-2, 
EGFR, CAIX, …)

Fluorescence 



Image guided Radiotherapy: MRI accelerator 
combination

Jan Lagendijk



Oorspronkelijke figuren van “www.sirtex.com” en animatie van “www.nordion.com”

Image guided radio-embolisation
Holmium microspheres

Holmium-166

T ½ = 1.1 days

1.84 MeV ββββ-max

8 mm tissue range

γγγγ-imaging

Frank Nijsen, Bernard Zonnenberg



December 4th, 2007

Whole body 7T system



3D FLAIR 0.8x0.8x0.8 mm3

Image contrast: T1 weighted & FLAIR

3D TFE T1 0.8x0.8x0.8 mm3

High resolution & different contrast 



Magnetization Prepared DIR

Case:  MS patient 
Detection of cortical and sub-cortical lesions

Quantified T1



Image contrast: arteries & veins

Inflow Angio (dual echo 9 min)Inflow Angio (separate scans 2x10 min)

Combining contrast



Fiber tracking



High resolution lymph nodes

T2* map brain
210 x 210 x 400 μm3

180 x 180 x 180 μm3

Specimen_06feb09

MR Pathology 



T2* map brain
210 x 210 x 400 μm3

180 x 180 x 180 μm

Specimen_06feb09

High resolution lymph nodes

MR Pathology 
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Guiding RF

screening RF

Ultra High Field MRI Technology Development 
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