
Automated assessment of lesion 

heterogeneity for metastatic 

prostate cancer patients using 

[68Ga]Ga-PSMA-11 PET/CT images 

Mikaela Dell’Oro1, Shasha Yeung2, Martin A. Ebert1,3,4, Jeremy Ong5, Mike McCarthy5, 
Colin Tang3, Timothy Perk2, Roslyn J. Francis1,6

1 Australian Centre for Quantitative Imaging, School of Medicine, The University of Western Australia 
2 AIQ Solutions, Madison, Wisconsin
3 Department of Radiation Oncology, Sir Charles Gairdner Hospital
4 School of Physics, Mathematics and Computing, The University of Western Australia
5 Department of Nuclear Medicine, Fiona Stanley Hospital 
6 Department of Nuclear Medicine, Sir Charles Gairdner Hospital

Disclaimer: Mikaela Dell’Oro holds an AIQ Research Fellowship as part of the Australian Centre for 

Quantitative Imaging (ACQI), The University of Western Australia



Introduction

• [68Ga]Ga-PSMA PET/CT is emerging as a tool 

to direct precision-based therapy for men 

with metastatic prostate cancer 

• Radiomic biomarkers in PSMA PET/CT could 

help in lesion selection for stereotactic 

ablative radiation therapy (SABR)

• Forestalling systemic therapy initiation and 

improving overall survival

Example [68Ga]Ga-PSMA PET/CT scan
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Context
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Current Practice Artificial Intelligence Supported Practice

- Manually establish longitudinal or 

cross-modality lesion concordance

- Nuclear Medicine Physician interprets 

findings and provides clinical report

- Deformable image registration for 

automatic lesion concordance

- Provide support in interpretation of 

findings



Context
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Artificial intelligence 

(AI) and machine 

learning models can 

support clinicians in 

identifying 

oligoprogressing 

disease to target

Increasing

Decreasing

Stable

Treatment response for 

each individual lesion
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Aims

• Quantifying lesion-specific heterogeneity on [68Ga]Ga-PSMA 

PET/CT scans of patients with relapsed prostate cancer

• Identify proportion of oligoprogressing patients who would 

potentially benefit from targeted radiotherapy (SABR)



Patient Population

185 metastatic prostate cancer patients 

(mean age of 70) underwent therapy 

according to standard clinical care

Selection Criteria 

• Biochemical recurrence (PSA)

• Negative or oligometastatic disease (< 3 

lesions) on bone scintigraphy and 

abdominal CT staging scans.

• Baseline and follow up [68Ga]Ga-PSMA 

PET/CT scans available (~ 6 months apart)

Treatment received %

ADT alone or with 

chemotherapy/surgery 
44%

Observation 30%

Radiation therapy 26%
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Lesion Level Heterogeneity



Results

• 81/150 (54%) patients had ≥ 1 

progressing/new lesion

• 73/81 patients had between 1 to 

5 lesions and would have been 

potential candidates for SABR

• 8 patients had ≥ 5 

progressing/new lesions
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Patient Heterogeneity 
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Standard 

of Care 

Imaging

widespread 

resistance

limited 

resistance

Change approach
(different drug, palliative care, etc.)

Treat resistance
(localised ablation, etc.)

Continue therapydisease 

controlled

Potential clinical application of understanding 
heterogenous response

stable

disease
Monitor patient
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Future 
Future work

• Apply the AI model in a prospective setting to help 

prognose oligometastatic prostate cancer patients

• Train an AI model to correlate heterogeneous response 

across time points with treatment intervention and 

survival data 

• Expand to other patient diagnoses and treatment 

interventions



Future 
Summary

• 73 patients could have been potential candidates for SABR 

based on oligoresistant disease

• Automated analysis tools such as AIQ Technology can assist 

mapping lesion response on PSMA PET/CT images 

• Important to understand the response of each lesion
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