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Imaging
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Why image the hallmarks of cancer?

• Basic science

• Detection

• Prognosis

• Response assessment

• Biomarker of MoA

• Identify theranostic targets



Quantifying



• Standardised uptake value (SUV)

– If the tracer were distributed  uniformly  SUV  = 1 everywhere

– Areas with higher than average uptake have SUV > 1

– SUVs potentially allow inter and intra-patient comparisons

• Confounders

– For FDG predictive of malignancy, proliferation, tumour grade, prognosis

Quantifying Hallmarks of Cancer



Quantification in molecular imaging

Metabolic Tumour Volume

Total Lesion Glycolysis

Zaidi et.al. Semin NuclMed. 2018; 48:548-564









Biological heterogeneity

• Proliferation / metabolism

• Cellular density

• Necrosis

• Fibrosis

• Perfusion /angiogenesis

• Hypoxia

• Receptor expression



Heterogeneity and Radiomics

• Clinical reporting
– “there is heterogeneous intense tracer uptake, SUVmax…. in the irregular mass…”

• Quantifying heterogeneity
– “Radiomics focuses on improvements of image analysis, using an automated high-

throughput extraction of large amounts (200+) of quantitative features of medical 
images..”

• Lambin P et. al. Eur J Cancer. 2012 Mar;48(4):441-6.

• Artificial Intelligence



Radiomics

• Advantages

– Applicable to all imaging 
modalities

• Significance modality 
dependent

– Use existing data

• Disadvantages

– Biologic relevance

– Harmonisation

• Binning

• Mathematical

• Computational

– Oversampling / overlap



Targeting





The Cancer Genome Project, Cell 2014, 159, 676–
690



Ki67ThyroglobulinBRAFV600EWell differentiated papillary
carcinoma

Ki67ThyroglobulinBRAFV600EAnaplastic carcinoma



FDG PET CT I-131 SPECT CT

Anaplastic Papillary



Research Development Workshop

• Imaging, quantifying and targeting hallmarks of cancer

• Translational or novel molecular imaging / theranostics may form the 
core of a molecularly targeted clinical trial across tumour streams

• Novel and SoC molecular imaging may be additional endpoints to 
molecularly targeted clinical trial across tumour streams

• Image banking



Research Development Workshop

• Radiation and Research
– Australian Radiation Protection and Nuclear Safety Agency

– Code of Practice for the Exposure of Humans to Ionizing Radiation for Research 
Purposes

• “This research study involves exposure to a small amount of radiation. As part of 
everyday living, everyone is exposed to naturally occurring background radiation and 
receives a dose of about 2 millisieverts (mSv) each year. The effective dose from this 
study is about.... mSv. The dose from this study is comparable to that received from 
many diagnostic medical x-ray and nuclear medicine procedures. At this dose level, no 
harmful effects of radiation have been demonstrated as any effect is too small to 
measure.”
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