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PROJECT  

Supervisor: _Antonio Esposito_______________________________________ 

Title: _Targeted decision making In Renal Cell Carcinoma relying on a 

Radiogenomics Translational platform_(TARGET-RCC)_ 

_______________________ 

Curriculum: ___ECM________________________________________________

__ 

 

Link to the personal page of the 
University or relevant hospital site 
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Description of the Project (max 3,000 characters including spaces) 

Background/gap of knowledge 

Renal cell carcinoma (RCC) is responsible for more than 130,000 deaths worldwide each year. 
Small Renal Masses (SRM, < 4 cm) represent more than 70% of all diagnoses. SRM can be either 
benign, malignant but 

clinically indolent or aggressive. An elevated proportion of under and overtreatment is 
eventually observed, due to an overall inaccuracy of standard imaging in determining 
aggressiveness. Current treatment options 

include surveillance, watchful waiting, surgical extirpation, cryoablation, stereotactic body 
radiation therapy (SBRT) or thermal ablation. Surgery - which is currently performed in most of 
the cases - causes long-term sequelae (renal function impairment, cardiovascular events, 
other-cause mortality etc.). 

 

Rationale and hypothesis 

The hypothesis is to test whether intra-tumor heterogeneity and the characterization of stromal 
and immune signatures can be assessed by a systematic radiomics and biopsy of the tumor, 
even in SRM and before surgical extirpation. The integration of data obtained from imaging, 
molecular biology at the spatial level from multi region biopsies, histology 
immunohistochemistry (IHC) and multiplexed IHC could give the opportunity to overtake the 
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intra-tumor heterogeneity and give key information regarding which treatment approach 
should be pursued according to the predicted natural history and risk of progression 
immediately after diagnosis.  

 

Objectives and specific aims 

This project aims to provide an accurate strategy to guide the decision making relying on tumor 
biopsies using standard histology, immunohistochemistry (IHC), spatial transcriptomics, 
genomics combined with Magnetic Resonance Imaging (MRI) and radiomics. Moreover, we will 
explore potential markers indicative of response to systemic agents or ablative (non-surgical) 
therapy in distinct primary RCCs. 

 

Expected outcomes 

A dedicated translational radiomics and biopsy approach will be developed with an unbiased, 
artificial intelligence-based methodology that associates tumor grade with quantitative 
imaging parameters and molecular tumor features. We will create the first detailed map of 
transcriptomic, genetic and microenvironmental intra tumor heterogeneity in SRM. Finally, 
radiomics and molecular features associated with different therapeutic outcomes will be 
identified. 

 

 

 

 

Skills that the student should acquire (max. 600 characters including spaces): 

The student should be able to manipulated and analyse multimodal imaging data with 

advanced computational approach, including radiomics and artificial intelligence models, 

identifying the best approach to answer to clinical need and creating multimodal predictive 

model of tumour aggressiveness and prognosis. 
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