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Outline
ÅPersonalized Medicine vs Precision medicine

ÅBreast cancer general principles

ÅTechnology driven improvements for Breast Cancer RT
o 2D vs 3D planning

o IMRT/VMAT

o Position

o Motion control

o Particle therapy

ÅBiology-driven precision RT for Breast Cancer
o Breast cancer subtypes

o Molecular subtypes

ÅMultigene Assays

o Cancer risk panels

ÅFuture Directions



Personalized vs Precision Medicine? 

ÅTerms used interchangeably

ÅClinical care vs clinical research
o Physicians always personalize care

ÅTumor type

ÅStage

o Clinical care is increasingly precise as knowledge and technology advance

o Radiation Oncology always personalized treatment based on anatomical 

information and more recently adding tumor biology 



Breast Cancer Staging





Technology Driven 

improvements for Breast 

Cancer RT



2D Radiation Planning

ÅContour taken at central 

axis and dose distribution 

generated

ÅAssociated with 

significant acute and late 

toxicities
o > 1/3 Skin Toxicity

o 25-40% with late cosmetic effects

o Cardiac toxicity on left sided 

diseaes





Cardiac Toxicity



3D Planning



Forward Planned IMRT



IMRT



VMAT









Cardiac Risk & Dose



Caveat!



Prone vs. Supine: 

The Importance of Position



Prone vs. Supine: 

The Importance of Position



Respiratory Gated RT


