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MODERN IMAGING AND AI APPLICATION

Providing clinical decision support 

Mining –omics, analysing data

Facilitating repetitive tasks, optimising time

Modelling behaviors, in heterogeneous contexts  

• Fionda B, Boldrini L, D'Aviero A, Lancellotta V, Gambacorta MA, Kovács G, Patarnello S, Valentini V, Tagliaferri L. Artificial intelligence (AI) and 
interventional radiotherapy (brachytherapy): state of art and future perspectives. J Contemp Brachytherapy. 2020
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• Geewon Lee, Ho Yun Lee, Eun Sook Ko, Woo Kyoung Jeong - Radiomics and imaging genomics in precision medicine Precision and Future Medicine 2017; 

1(1): 10-31.

• Geewon Lee, Ho Yun Lee, Eun Sook Ko, Woo Kyoung Jeong - Radiomics and imaging genomics in precision medicine Precision and Future Medicine 2017; 
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Facilitating repetitive tasks, optimising time

Is Your Job ‘Routine’? If So, It’s Probably Disappearing – The Wall Street Journal

AUTOMATION
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• Song Z, Wang Y, Zhou Y, Zhang D. A Novel Predictive Tool for Determining the Risk of Early Death From Stage IV Endometrial Carcinoma: A Large Cohort Study. Front Oncol. 2020

• Creutzberg CL, van Stiphout RG, Nout RA, Lutgens LC, Jürgenliemk-Schulz IM, Jobsen JJ, Smit VT, Lambin P. Nomograms for prediction of outcome with or without adjuvant radiation

therapy for patients with endometrial cancer: a pooled analysis of PORTEC-1 and PORTEC-2 trials. Int J Radiat Oncol Biol Phys. 2015
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• Marnitz S, Walter T, Schömig-Markiefka B, Engler T, Kommoss S, Brucker SY. A Modern Approach to Endometrial Carcinoma: Will Molecular Classification Improve Precision Medicine in the Future? Cancers

(Basel). 2020

• León-Castillo A, de Boer SM, Powell ME, Mileshkin LR, Mackay HJ, Leary A, Nijman HW, Singh N, Pollock PM, Bessette P, Fyles A, Haie-Meder C, Smit VTHBM, Edmondson RJ, Putter H, Kitchener HC, Crosbie EJ, 

de Bruyn M, Nout RA, Horeweg N, Creutzberg CL, Bosse T; TransPORTEC consortium. Molecular Classification of the PORTEC-3 Trial for High-Risk Endometrial Cancer: Impact on Prognosis and Benefit From 

Adjuvant Therapy. J Clin Oncol. 2020

A Modern Approach to Endometrial Carcinoma: Will Molecular Classification Improve

Precision Medicine in the Future? 



Providing clinical 
decision support 

Mining –omics, 
analysing data

Facilitating
repetitive tasks, 
optimising time

Modelling 
behaviors, 
in heterogeneous 
contexts  

MODERN IMAGING AND AI APPLICATION IN INTERVENTIONAL RADIOTHERAPY WORKFLOW

First patient 
consultation

Implant Delineation Planning
Treatment 

session 
delivery

End of 
treatment

Arimura H, Soufi M, Kamezawa H, Ninomiya K, Yamada M. Radiomics with artificial intelligence for precision medicine in 
radiation therapy. J Radiat Res. 2019 Jan



Providing clinical 
decision support 

Mining –omics, 
analysing data

Facilitating
repetitive tasks, 
optimising time

Modelling 
behaviors, 
in heterogeneous 
contexts  

• Horeweg N, de Bruyn M, Nout RA, Stelloo E, Kedziersza K, León-Castillo A, Plat A, Mertz KD, Osse M, Jürgenliemk-Schulz IM, Lutgens LCHW, Jobsen JJ, van der Steen-Banasik EM, Smit
VT, Creutzberg CL, Bosse T, Nijman HW, Koelzer VH, Church DN. Prognostic Integrated Image-Based Immune and Molecular Profiling in Early-Stage Endometrial Cancer. Cancer Immunol
Res. 2020

MODERN IMAGING AND AI APPLICATION IN INTERVENTIONAL RADIOTHERAPY WORKFLOW

First patient 
consultation

Implant Delineation Planning
Treatment 

session 
delivery

End of 
treatment



Providing clinical 
decision support 

Mining –omics, 
analysing data

Facilitating
repetitive tasks, 
optimising time

Modelling 
behaviors, 
in heterogeneous 
contexts  

• Keep Listening: A Patient Perspective on Modern Medicine by L V Hannah

MODERN IMAGING AND AI APPLICATION IN INTERVENTIONAL RADIOTHERAPY WORKFLOW

First patient 
consultation

Implant Delineation Planning
Treatment 

session 
delivery

End of 
treatment



Providing clinical 
decision support 

Mining –omics, 
analysing data

Facilitating
repetitive tasks, 
optimising time

Modelling 
behaviors, 
in heterogeneous 
contexts  

• Tagliaferri L, Kovács G, Autorino R, Budrukkar A, Guinot JL, Hildebrand G, Johansson B, Monge RM, Meyer JE, Niehoff P, Rovirosa A, Takàcsi-Nagy Z, Dinapoli N, Lanzotti V, Damiani A, Soror T, Valentini V. ENT COBRA 

(Consortium for Brachytherapy Data Analysis): interdisciplinary standardized data collection system for head and neck patients treated with interventional radiotherapy (brachytherapy). J Contemp Brachytherapy. 

2016

• Luca Tagliaferri, Monica Maria Pagliara, Carlotta Masciocchi, Andrea Scupola, Luigi Azario, Gabriela Grimaldi, Rosa Autorino, Maria Antonietta Gambacorta,Antonio Laricchiuta, Luca Boldrini, Prof. Vincenzo 

Valentini, Maria Antonietta Blasi. Nomogram for predicting radiation maculopathy in patients treated with Ruthenium-106 plaque brachytherapy for uveal melanoma J Contemp Brachytherapy 2017

MODERN IMAGING AND AI APPLICATION IN INTERVENTIONAL RADIOTHERAPY WORKFLOW

First patient 
consultation

Implant Delineation Planning
Treatment 

session 
delivery

End of 
treatment



Providing clinical 
decision support 

Mining –omics, 
analysing data

Facilitating
repetitive tasks, 
optimising time

Modelling 
behaviors, 
in heterogeneous 
contexts  

• Sherry-Ann Brown - Principles for Developing Patient Avatars in Precision and Systems Medicine - Front Genet. 2015;

MODERN IMAGING AND AI APPLICATION IN INTERVENTIONAL RADIOTHERAPY WORKFLOW

First patient 
consultation

Implant Delineation Planning
Treatment 

session 
delivery

End of 
treatment

IN SILICO MEDICINE 

modelling, simulation, and visualization of biological and medical processes in computers 

with the goal of simulating real biological processes in a virtual environment
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the best results were obtained for bladder 

segmentation. 

Automatic segmentation also achieved a good 

result for HR-CTV and IR-CTV

The most inferior segmentation accuracies were 

observed on the segmentations of rectum and 

small bowel

EVALUATION OF DEEP-LEARNING AUTO-SEGMENTATION METHODS IN CERVIX CANCER PATIENTS, V. Lancellotta, E. Placidi, F. Ciardo, I. Costamagna, B. Fionda, C. 
Casà, P. Cornacchione, N.Dinapoli, M.G. Ferrandina, G. Macchia, G. Kovacs, V. Valentini, M.A. Gambacorta, L. Indovina, L. Tagliaferri

DEEP-LEARNING AUTO-SEGMENTATION METHODS IN CERVIX CANCER 

AI based Conturing (2nd fraction)

1st fraction
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• Suchanek J et al, Multi-stage AI analysis system to support prostate cancer diagnostic imaging EuSoMII Virtual Annual Meeting, 24 October 2020

PROGRESS
PROstate cancer artificial intelligence 
Guided inteRvEntional radiotherapy 

proSpective Study

Proof of trial at Policlinico Universitario Gemelli IRCCS

Interventional Oncology Center

Multi-stage AI analysis system to support 
prostate cancer diagnostic imaging 

Curtesy of Professor Evis Sala
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Small C, Prior P, Nasief H, Zeitlin R, Saeed H, Paulson E, Morrow N, Rownd J, Erickson B, Bedi M. A general framework to 
develop a radiomic fingerprint for progression-free survival in cervical cancer. Brachytherapy. 2023

Depiction of the first (1a on left) and last (1b on the right) 

brachytherapy fraction above shows the GTV (red colored contour)
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A mobile application 

to monitor  Symptoms and outcomes for 

cancer patients during and after treatment 

KIT (Keep In Touch)

Marazzi F, Tagliaferri L, Masiello V, Moschella F, Colloca GF, Corvari B, Sanchez AM, Capocchiano ND, Pastorino R, Iacomini C, Lenkowicz J, Masciocchi C, 
Patarnello S, Franceschini G, Gambacorta MA, Masetti R, Valentini V. GENERATOR Breast DataMart-The Novel Breast Cancer Data Discovery System for 
Research and Monitoring: Preliminary Results and Future Perspectives. J Pers Med. 2021

• Monitoring AI driven
• Tutoring AI driven 
• Chat-BOT AI based



Providing clinical 
decision support 

Mining –omics, 
analysing data

Facilitating
repetitive tasks, 
optimising time

Modelling 
behaviors, 
in heterogeneous 
contexts  

AI IN INTERVENTIONAL RADIOTHERAPY WORKFLOW

First patient 
consultation

Implant Delineation Planning
Treatment 

session 
delivery

End of 
treatment

• Basch E, Schrag D, Henson S, et al. Effect of Electronic Symptom Monitoring on Patient-Reported Outcomes Among Patients With Metastatic Cancer: A Randomized
Clinical Trial. JAMA. Published online June 05, 2022. doi:10.1001/jama.2022.9265

• Basch E, Deal AM, Dueck AC, Scher HI, Kris MG, Hudis C, Schrag D. Overall Survival Results of a Trial Assessing Patient-Reported Outcomes for Symptom Monitoring 
During Routine Cancer Treatment. JAMA. 2017
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Decision Support for adjuvant approach 

• Zhu X, Liu Z, He J, Li Z, Huang Y, Lu J. MRI-Derived Radiomics Model to Predict the Biochemical Recurrence of Prostate Cancer Following Seed
Brachytherapy. Arch Esp Urol. 2023
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KIT BREAST

Marazzi F, Tagliaferri L, Masiello V, Moschella F, Colloca GF, Corvari B, Sanchez AM, Capocchiano ND, Pastorino R, Iacomini C, Lenkowicz J, Masciocchi C, 
Patarnello S, Franceschini G, Gambacorta MA, Masetti R, Valentini V. GENERATOR Breast DataMart-The Novel Breast Cancer Data Discovery System for Research
and Monitoring: Preliminary Results and Future Perspectives. J Pers Med. 2021
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Early detection of relapses and toxicity

Felmingham C, MacNamara S, Cranwell W, Williams N, Wada M, Adler NR, Ge Z, Sharfe A, Bowling A, Haskett M, Wolfe R, Mar V. Improving Skin cancer
Management with ARTificial Intelligence (SMARTI): protocol for a preintervention/postintervention trial of an artificial intelligence system used as a 
diagnostic aid for skin cancer management in a specialist dermatology setting. BMJ Open. 2022
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Decision Support for Salvage approach

Valdes G, Chang AJ, Interian Y, Owen K, Jensen ST, Ungar LH, Cunha A, Solberg TD, Hsu IC. Salvage HDR Brachytherapy: Multiple Hypothesis Testing Versus Machine 
Learning Analysis. Int J Radiat Oncol Biol Phys. 2018 Jul 1;101(3):694-703. doi: 10.1016/j.ijrobp.2018.03.001. Epub 2018

• identification of characteristics

that can help select patients

who may benefit most

fromsHDRB is critical

• Machine learning may be used

to identify characteristics that

predict outcome following 

sHDRB.
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https://it-it.facebook.com/ucsc.gemelli.art/

https://www.linkedin.com/in/luca-tagliaferri-a80878112/

http://www.gemelliart.it/personnel/dott-luca-tagliaferri/

mailto: luca.tagliaferri@policlinicogemelli.it

https://www.youtube.com/user/gemelliart

LUCA TAGLIAFERRI – MD, PhD
Fondazione Policlinico Univeristario «Agostino Gemelli» IRCCS

Gemelli ART (Advanced Radiation Therapy) - Interventional Oncology Center (IOC)

Largo Gemelli,8 - Rome 

Thank you for your attention

1st Italian Hospital

Top 40 World Hospital


