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CoI

• Collective minds radiology AB - Board member

• DICOM Port AB - Board member

• Photon Counting CT Steering Committee, GE Healthcare - 
Member



• A combination of structural and molecular imaging

• Involvement of two specialties besides the 
referrals

• Structural imaging ≈ Radiology

• Molecular Imaging ≈ Nuclear medicine

• Hybrid Imaging – is the combination!!

Hybrid Imaging → 1+1>2!



Hybrid imaging with PET/CT or PET/MR

Scanner

• PET

• CT

• MRI

Cyclotron

• Radionuclide

Active 
substance

• A very long list

Tracer

• Radiochemistry

• Lots of 
equipment



The PET
• Detector development

• Detection material
• Detection methods

• Indirect – scintillation

• Direct – semiconductor

• Resolution
• Intrinsic Spatial

• Energy

• Time

• Image Reconstruction
• Methods

• AI supported

Increased Image Quality and Accuracy
Phys. Med. Biol. 65 (2020) 21RM01



Total Body vs Whole Body PET/CT

Inj Dose: 222MBq FDG → ED 4mSv Inj Dose: 21.5 MBq FDG → ED 0.4mSv

Yu et al 616 European Radiology (2023) 33:615–626
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The Tracer is the Key
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Cheng et al J. Clin. Med. 2023,



M G Vander Heiden et al. Science 2009;324:1029-1033

Warburg O. On the Origin of Cancer Cells. Science. 

1956;123(3191):309

http://sv.wikipedia.org/wiki/Fil:Gukoneogenes.png


Tracer Distribution

TAU PET



AI in Hybrid Imaging

Conclusion
In summary, there is much activity in the field of
AI for improving both the image quality, safety, 
and utility of PET/CT and PET/MRI for molecular
imaging. There remain many challenges involving
the acquisition and curation of large medical
datasets, in representative populations, and with
adequate representation of major imaging vendors. 
One key need is the collaboration of AI scientists, 
molecular imaging researchers, and physicians to 
ensure that the use cases explored and the 
algorithms developed are those that will push the 
field forward to explore new and exciting
innovations and ultimately to add value to improve
patient care.

The routine implementation of AI-based
models and 18F-FDG PET-derived radiomics in 
clinical practice is currently limited, due to lack 
of standardized, reproducible, generalizable, 
and precise techniques. Regarding the ML-
based models, there are a few challenging
steps still required to be achieved.

datasciencecentral.com



2023 PET/CT and PET/MRI Clinical Studies
What we can do – What we should do?

”A considerable share of reimbursed cancer drug indications continue to lack 

evidence of improvement in both OS and QoL.”



52:356, 2021 

Neuro-oncology
Head & Neck Tumours
Breast Cancer
Prostate Cancer
Sarcoma

Competition Between Modalities

PET/CT or PET/MR 
vs 

MR or CT?



Rutegård et al. Cancer Imaging (2020) 20:80



Hybrid Imaging - Where are we Heading?

HW development → Increased accuracy

o Detector Development

o WB PET/CT and PET/MR

▪ Stand alone → HW integration

o Whole Body → Total Body 

▪ Added Value?

▪ Challenges

Tracer Development → Research and Clinical Needs

o Cyclotron

o Radiochemistry

o Legal Issues

AI → Validate – Translate - Use

o Collaboration Radiology/Nuclear Medicine 
and AI-”developers”

o Robust Image Data Bases

o Legal Issues

Academia

Health 
Care

Industry

Impact Added value

PET/CT PET/MR
an important player in

Precision Imaging



Cyclotron

Radiochemistry

PET/CT 
PET/MR

Chat GPT suggestions

• Enhanced Image Quality
and Resolution

• Quantitative Imaging
• Combining Modalities
• Theranostics
• New Tracers
• Neurodegenerative 

Diseases
• Cancer Research
• Data Integration and AI
• Radiomics and 

Radiogenomics



Thank yOU!
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