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Project description (Number of characters, including spaces: 2.000 - 3.000): 

Gliomas are a heterogeneous group of infiltrating glial neoplasms with variable biology and prognosis. 
Specific molecular fingerprints of gliomas may translate into different clinical outcomes, paving the way 
towards possible tailored therapies [1,2]. This is reflected by the 2016 WHO Classification of Tumors of the 
Central Nervous System [3], recently updated in 2021 [4], which includes molecular parameters as 
diagnostic criteria in addition to histology. As such, understanding how these molecular phenotypes are 
reflected in noninvasive magnetic resonance imaging (MRI) is becoming increasingly relevant.  
Recently, with the rise of Artificial Intelligence (AI) computational approaches, radiomics has emerged as a 
field of translational research based on the extraction of mineable high-dimensional data from radiological 
images to create quantitative big data datasets aiming at identifying distinct sub-visual imaging patterns. 
Integrating radiomic data and genomic data by radiogenomics represents a promising strategy to identify 
potential imaging biomarkers to guide diagnosis and predict prognosis [5]. Furthermore, advanced MRI 
techniques such as diffusion MRI (dMRI) and perfusion-weighted imaging (PWI) add significant structural, 
physiological and hemodynamic information to be quantified by radiomic analyses. 
The main goal of this project is to understand how the molecular phenotypes and clinical outcomes of 
gliomas are reflected in imaging, in order to determine if noninvasive MRI biomarkers can be exploited to 
determine the tumor molecular status and prognosis. To this end, the project has two objectives: 
1. To perform a quantitative radiomic analysis on MRI data on a retrospective, discovery cohort of glioma 
patients (including conventional MRI, dMRI and PWI data) and to correlate these quantitative features with 
pathological, molecular and clinical findings by means of AI approaches.  
2. To apply this method to a prospective, validation cohort of glioma patients, in order to predict the 
molecular pattern of tumors and the patients’ clinical outcome.  
Furthermore, as the trend in radiogenomics is increasingly headed towards models of multiparametric 
multilevel data, integrating clinics, imaging and pathology, in this project detailed patient-related 
information will be organized in a comprehensive and easy-to-handle database. The most up-to-date and 
efficient AI computational approaches will be applied to handle the enormous amount of data originating 
from the exploitation of conventional and advanced MRI datasets, and to identify stable and reproducible 
features in the high dimensional space created by radiomics. 
The final goal of this project is to translate the information acquired through radiomics and radiogenomics 
into clinical neuro-oncology, to optimize patients’ stratification and monitoring towards precision medicine 
in oncology. 
 

Skills to be acquired by the student (Number of characters, including spaces: max 600): 

The PhD student will be directly involved in data acquisition and analyses, radiomic features extraction and 
radiogenomics analyses. Particularly he/she will develop skills in the following fields: 
- MRI pre-processing and radiomic features extraction through the use of the common tools such as 3D 
slicer, Matlab/Olea/pyRadiomics for features extraction, R for statistical analyses; 
- Development of predictive AI models based on machine-learning computational approaches;  
- Ability to work in a multidisciplinary team including physicians, software engineers, physicists; 
- Capability to develop an incisive communication plan for results dissemination. 
 



 

PROPOSAL AS DIRECTOR OF STUDIES &  
RESEARCH PROJECT 

MO-PHDMM-1 
Rev. 06 del 04/03/2022 

Page 4 di 6 

 
 

References (max. 15) 

1. Picca A, Guyon D, Santonocito OS, Baldini C, Idbaih A, Carpentier A, Naccarato AG, Caccese M, Lombardi G, 
Di Stefano AL (2022) Innovating Strategies and Tailored Approaches in Neuro-Oncology. Cancers (Basel) 14 
(5). doi:10.3390/cancers14051124 

2. Wen PY, Packer RJ (2021) The 2021 WHO Classification of Tumors of the Central Nervous System: clinical 
implications. Neuro Oncol 23 (8):1215-1217. doi:10.1093/neuonc/noab120 

3. Louis DN, Perry A, Reifenberger G, von Deimling A, Figarella-Branger D, Cavenee WK, Ohgaki H, Wiestler OD, 
Kleihues P, Ellison DW (2016) The 2016 World Health Organization Classification of Tumors of the Central 
Nervous System: a summary. Acta neuropathologica 131 (6):803-820. doi:10.1007/s00401-016-1545-1 

4. Louis DN, Perry A, Wesseling P, Brat DJ, Cree IA, Figarella-Branger D, Hawkins C, Ng HK, Pfister SM, 
Reifenberger G, Soffietti R, von Deimling A, Ellison DW (2021) The 2021 WHO Classification of Tumors of the 
Central Nervous System: a summary. Neuro Oncol 23 (8):1231-1251. doi:10.1093/neuonc/noab106 

5. Sanvito F, Castellano A, Falini A (2021) Advancements in Neuroimaging to Unravel Biological and Molecular 
Features of Brain Tumors. Cancers (Basel) 13 (3):424. doi:10.3390/cancers13030424 

 

 

  


