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Progress in Radiotherapy for Cancer Control

• Recognition of enormous potential to save 
lives of cancer patients

• New tools giving unprecedented precision, 
adaptability, and increased applicability of 
radiotherapy

• Increase in safety of radiotherapy
• Power of radionuclide targeting and therapy
• New opportunities for the future



Life Yrs Saved 

Low income 6.3 million

Low-MIC 9.9 million

Upper-MIC 10.7 million

Total 26.9 million

Radiotherapy saves lives 
and results in economic 

benefit
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Cervix Cancer

Radiotherapy will remain an essential tool 
in fighting cervical cancer in the era of HPV 
vaccination



Explosion in new 
radiotherapy 
technologies
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Benefits of 
radiotherapy 
in metastatic 
disease



Adaptive Radiotherapy



QualityPlanning
Dose delivery
Clinical application
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UHN’s PSMA MRgRT Study: 
Target the PSMA locations with Precise Radiation
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PSMA converging paradigms: Molecular RT

THERANOSTICS

Targeted therapeutics
177Lu-PSMA-617 / 211At-PyL

Diagnostic companion
68Ga-PSMA-11 / 18F-PyL

Attach a therapeutic electron emitter to the same chemistry



Courtesy of R. Jeraj, U. Wisconsin

RT: New opportunities
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• Alignment of perspective and 
technologies

– Big Data – 4 V’s ++; Real-world data; 
Rapid expansion of low-cost 
measurement

– Ontologies – Meaning with extensibility 
for future; OWL standards

– Data Governance - Findable, Accessible, 
Interoperable, and Reusable (FAIR)

– Scale - Need for large N through Multi-
institutional Studies

– Quality/Curation – accommodation of 
uncertainty; Outcomes

• Machine Learning (ML) for generalized 
consumption of ‘features’

– Generalizable; Extensible; Human-
machine Hybrid Capable

Future Prognosis Development: Big Data to Big Machine
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