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The Wolfson Brain Imaging Centre is part of 

The University of Cambridge,

Department of Clinical Neurosciences.

It’s mission is to bring advanced imaging tools within reach    
of acutely ill patients.

It has  a 3 tesla  MRI scanner and a whole body Positron   
Emission Tomograph (PET) scanner.



Both scanners are situated within a few meters of the 

Neuro-intensive care ward at Addenbrooke’s Hospital.

The Wolfson Brain Imaging has it’s own cyclotron and 

chemistry facilities for the production of 

PET Radiopharmaceuticals.

It is supported by an extensive Gigabit network and

associated data storage and parallel computing facilities.
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Most of the studies we undertake are for research and  often 
rely on both PET and MRI.

The PET studies are carried out with full quantitation allowing 
us to report on parameters such as blood flow, oxygen and 

glucose metabolism or receptor occupancy.
These “Functional Images” are usually co-registered with 

anatomical images from MRI.

As  I assume that you will be more conversant with MRI than 
PET I will concentrate on the PET aspects of our work with 

examples of our multimodality results



What is PET?

Schematic  diagram of PET  scanner

Detector 
Block



PET Scanner

GE Advance PET scanner



Beam

Cyclotron Beam Acceleration

6 Targets

Positron-emitting tracer production

� Positron-emitters must be manufactured
� bombard stable nuclei with positive ions using a cyclotron



PET Radiopharmaceutical 
Chemistry

Wolfson Brain 
Imaging Centre

[Methyl-11C]Raclopride
• Properties 

A ligand with a moderate  affinity (Kd = 1-2 nM) and  high selectivity for D2

receptors.

• Radiochemistry
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[11C]-Carbon half life 20 minutes
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Wolfson Brain Imaging Centre 2003 and

MRC Cambridge Centre for Behavioural and Clinical Neuroscience



Normal H2
15O blood flow scan Head Injury - GCS 8
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Head injury at
24-48 hrs

18FDG PET

CT showed left 
frontal and 
temporal 
contusions



MR

[11C]PK-11195

PET

Co-registered

PET/MR

Imaging Inflammation in Stroke



Dementia:  Hypometabolism using 
FDG

normal Alzheimers disease Pick’s disease 
(uni-lateral)

Wolfson Brain Imaging Centre
University of Cambridge
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PET studies with [11C]6-OH-BTA-1 (PIB)

PET study in AD 
patient 
compared to a 
normal control 
subject

W. E. Klunk and C. Mathis, University of Pittsburgh.)
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Carotid atherosclerosis

PET

CT

PET 
+

CT

patient 2 (70% stenosis) patient 2 (asymptomatic side) patient 5 (70% stenosis) 



18FDG PET + High resolution MR
in Carotid atherosclerosis

� Contrast CT reveals 
stenosis rather than 
plaque

� Recently developed high-
resolution MR 

– directly images plaque
– partial volume 

correction

PET

MR

PET
+

MR

patient 3 patient 8 



Staging cancer (lung metastases)

18FDG PET: Imaging Cancer



PET CT

PET / CT
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Multipel met. Neuroendocrine
Tumor expressing somatostatin
receptors

PET CT

[68Ga]DOTA Octreotide

Courtesy Basel and Hannover



[18F]-FLT

� 3’-[18F]fluoro-3’deoxythymidine
� Thymidine is incorporated into DNA.The analogue FLT  is 

a potential marker of cell proliferation (Shields AF et al 
Nature Medicine 1998;4:1334-1336) 

� Distinguish between malignancy and 
infection/inflammation

� Longer 18F 2hour  half life and preferred to [11C]thymidine 
which is rapidly metabolised

PET Radiopharmaceutical 
Chemistry



Anthony F. Shields (Wayne State, Detroit) and John R. Grierson (U. Washington, Seattle)
Bernhard M. Dohmen and H-Juergen Machulla (Tuebingen PET Center, Germany)

Coronal and sagittal images
(Whole body sweep at 60-100 min p.i.)

Lung cancer patient imaged with [18F]fluorothymidine [18F]FLT

6 minute scan
(Single FOV at 92 to 98 min. p.i.)

Transaxial
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Wolfson Brain 
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University of Cambridge PET/MR




