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ÅPrecision medicine: treating the right 
patient, with the right drug, at the right 
time, has become the paradigm of modern 
medicine

ÅGenomic is essential to this new paradigm

Oncologic Imaging in the 
Era of Precision Medicine



ÅCancer is a genetically heterogeneous disease undergoing continuous evolution -
spatially and temporally 

Oncologic Imaging in the Era of Precision Medicine

Vogelstein et al. Cancer Genomic Landscapes. Science 
2013 March 29; 339(6127): 1546-1558

ÅPrimary tumors are spatially 
and temporally 
heterogeneous

ÅMetastasis de-differentiate 
in 50% of cancers & have 
different biologic features



Links specific imaging traits (radiophenotypes) with gene-
expression profiles 

RADIOGENOMICS: NEXTGENERATIONSEQUENCING

IMAGING

Rivka R. Colen



Advantages of imaging over (multiple) biopsy
ÅRepeated evaluations of all lesions at different time points
ÅAssessment of heterogeneity 
ÅCapture of dynamic genomic evolution

Preliminary Data
Å233 clear-cell RCC (TCGA and MSKCC cohorts)
ÅMutations: VHL, BAP1, PBRM1, SETD2, KDM5C
ÅSelected CT Imaging Features
ÅRetrospective, exploratory design    

Karlo Radiology. 2013 

KIDNEYCANCER



TCGA NCI IMAGINGPROGRAM: 
KIDNEYCANCER

Associations:
ÅIncreased vascularity (incl. nodular tumor 
enhancement) and well-defined margins suggest 
VHLmutation

ÅEvidence of renal vein invasion suggests BAP1 &  
KDM5C

ÅMulticystic clear cell RCC associated with less 
mutations (absent BAP1, KDM5C & BAP1) 
compared to solid clear cell RCC (PBRM1& VHL
more common) 

ÅPotential implications for assessment of tumor 
aggressiveness and active surveillance

Karlo Radiology. 2013 



Å CLOVAR Mesenchymal subtype 
associated with diffuse peritoneal 
disease shape and mesenteric 
tethering

Å Platinum resistant in ~70%

Å Lower optimal surgical debulking

Vargas... Sala. Radiology 2014 

TCGA NCI IMAGINGPROGRAM: OVARIANCANCER

Vargas Radiology. 2015 



High Grade Serous Ovarian Cancer: 
BRCA Mutation Status and CT Imaging Phenotypes
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BRCA + (15-17%)

VHigher response rates to first and 
subsequent lines of platinum-based Cx
VSpecific chemosensitivity to inhibitors 
of poly-ADP ribose polymerase 
VLonger relapse free period
V? Higher rate of optimal cytoreduction

Rationale

BRCA ɀ(80%)

VLower response rates to first and 
subsequent lines of platinum-based Cx
VShorter relapse free interval

HGSOC


