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ÅPET provides the most sensitive non-invasive 

molecular assay of the human body

ÅAll PET studies are limited by low signal, 

radiation dose, or both

Current scanners collect 

<1% of the available signal!

Signal Collection in PET



Poon et al, Phys Med Biol, 57: 4077-4094, 2012

Poon, Ph.D. Thesis, University of California, 2013

Predictions



Total-Body PET: 

Maximizing Sensitivity

TOTAL-BODY PETCONVENTIONAL PET



TOTAL-BODY PETCONVENTIONAL PET

Total-Body PET: 

Maximizing Sensitivity



Claims

What can we do with 40 times more 
signal?

Å Improve Signal-to-Noise Ratio by ~6.5

ï Better quality images

ï Detect smaller lesions

ï Detect lower grade disease

ï Fast dynamic imaging

Å Increase dynamic range

ï Acquire images for 5 more half-lives

Å Acquire total-body PET scans in 30 seconds

ï Less motion

ï Single breath-hold PET?

Å Acquire total-body PET scans at 0.15 mSv

ï Equivalent radiation dose to roundtrip transatlantic flight

ï 40 scans in an individual for same dose as 1 current scan



ÅSystemic disease and therapies:

ïCancer: Ultra-staging and micrometastasis

ïInflammation

ïInfection

ïCellular therapy and trafficking

ïMind-body interactions

Å Total body pharmacokinetics

ïDrug development

ïToxicology

ïBiomarker discovery

Å Low dose opens up new populations:

ïExpanded use in pediatrics

ïUse in chronic disease

ïStudies of normal biology Cherry et al., Science Trans Med 9; eaaf6169 (2017)

Applications



Goal of EXPLORER 

Consortium:  Build the worldôs 

first 

total-body imaging system

Total-Body PET

Challenges:

ÅScale of system
ï>500,000 detectors
ï>50,000 channels of electronics 

ÅBig data 
ï~100 GB for 5 min static scan
ï~1-2 TB for 60 min dynamic 

scan

ÅCost

Conventional 

PET/CT scanner



How Long Should the Scanner Be?

DINBelg.be
192.5 cm (99%)

103.8 mm (99%)



TOTAL-BODY PET

(~ 2 meters)

LARGE AXIAL FOV PET

(~ 1 meter)

Scanner Length Considerations


