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PET scanning 
of pigs since 2002

- brain
- liver
- bones
- kidney
- lungs
- heart
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We are using both domestic and minipigs

Young domestic pigs Adult Göttingen minipigs
Non-recovery studies Recovery studies
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CT scanning

Rotating X-ray tube
and detector

Takes few seconds

Dead or alive pigs

Anatomy (bones)
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MRI scanning

Radiofrequency field

Takes some minutes

Dead or alive pigs

Anatomy (soft tissue)
Some functional 

No metals
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Reduced possibilities for functional MRI 
scans of the pig's brain 



PET Center Aarhus

Aarhus University Hospital – Aarhus Hospital

www.pet.au.dk

MRI with stereotactic frame used for brain surgery



PET Center Aarhus

Aarhus University Hospital – Aarhus Hospital

www.pet.au.dk

PET scanning

Radiotracers

Takes minutes to hours

Only alive pigs

Functional imaging 
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Pig brain with stroke
[15O]H2O
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Procedures for 
PET/CT scanning

Midazolam + ketamin IM
Propofol IV (bolus)
Propofol IV (infusion) og isoflurane

Temperature
SatO2+pulse
ETCO2 
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Ettrup K, AN Glud,D Orlowski,LM Fitting, K Meier, JC Soerensen, CR Bjarkam & AKO Alstrup: 
Basic Surgical Techniques in the Göttingen Minipig: Intubation, Bladder Catheterization, 
Femoral Vessel Catheterization, and Transcardial Perfusion. J Vis Exp. 2011; (52): 2652.

Placing of catheters in arteries and veins
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Inokulation in 7 days CT, PET and SPECT Necropsy & grafting
femoral artery with Painkillers Monitorering
Stafylococcus aureus

Pig model of osteomyelitis
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Bile tracers
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Post mortem: PET scans
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Post mortem: autoradiography



PET Center Aarhus

Aarhus University Hospital – Aarhus Hospital

www.pet.au.dk

Anaesthesia makes the difference
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Isoflurane versus propofol i minipigs

[11C]yohimbin (reversibel) [11C]SCH23390 (irreversibel)

Noradrenalin-receptor Dopamin D1-receptor
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Minipig versus non-human primate (isoflurane)

(irreversibel)                                                  (reversibel)
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[11C]MDL100907 (5HT2A-receptors)
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[11C]MDL100907 (5HT2A-receptors)
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Monitoring

Long-term scannings:

- Animal welfare

- Influence on results
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Monitoring and CBF ([15O]H2O)
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PaCO2 and CBF ([15O]H2O)
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ETCO2 versus PaCO2
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Blood lactate in pigs

- Marker for hypoxia 
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Long-term anaesthesia

Long-term anaesthesia: 15-18 hours

- versus 8-14 hours

Blood sampling: 20 ml/kg

- versus 14 ml/kg

Road transport: 1½ hours

- versus no transport
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Atelectasis after long-term anaesthesia
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Fluid in the 
abdomen

No effects of long-term anaesthesia on brain
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Short scans and animal welfare

CT before and after 2 hours of PET scanning
- No pathology

14 day periods post-scanning without blood sampling
- 95 procent without any notes

14 day periods post-scanning with blood sampling
- 50 procent without any notes (most small bleedings)

14 days periods (controls)
- 98 procent without any notes

Alstrup et al (2021) PET imaging sessions do not cause detectable organ pathology in Göttingen minipigs. In prep.
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PET tracer injection



PET Center Aarhus

Aarhus University Hospital – Aarhus Hospital

www.pet.au.dk



PET Center Aarhus

Aarhus University Hospital – Aarhus Hospital

www.pet.au.dk

Thanks for 
listening
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