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Intelligenza Ar-ficiale, come cambierà il futuro delle nostre discipline: SIRM, AIMN, AIRO

Il punto di vista del radioterapista oncologo
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Ø Definition;

• Application in RadOnc;

• New application (ESTRO, ASTRO);

• Reaction of our community

• Is there a future for #RadOnc with AI?

Outline



In computer science, artificial
intelligence (AI), is intelligence 
demonstrated by machines, in 
contrast to the natural intelligence 
displayed by humans and animals. 
The term AI is used to describe
machines that mimic cognitive
functions associated with human 
minds, such as learning and 
problem solving. 



Other terms
• Machine learning: it is an application

of AI that provides systems the ability
to aumatically learn and improve from 
experience without explicit 
programmation;

• Neural Networks: are computing 
systems inspired bu the biological
neural networks and nodes called
artificial neurons. 

• Data mining: is the practice of 
esaming large databases to generate 
new informations;



AI in Health



Sam Altman Mark Zuckerberg
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Ian Hogarth

Chair of the UK’s £100m AI 
taskforce.
Computer engineering and 
machine learning in Cambridge.
38 years, CEO of Songkick, Plural 
Platform.
In Time 100 most influential 
people in AI. 

Giuliano Amato

Jurist, politician, former minister 
now newly elected president of the 
AI algorithms commission, just 
wanted by the government. Among 
the objectives is the study of the 
applications of AI in the publishing 
world.

85 years old.
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Hype cycle. This figure features a hype cycle curve for three major innovations in radiation oncology (triangle: Monte Carlo; square: Inverse 
optimization/IMRT; circle: deep learning-based contouring). The curve depicts expectations by the target audience (those in radiation oncology and 
medical physics) as a function of time. Yellow, magenta, cyan, green, and blue portions of the curve denote “innovation trigger,” “peak of inflated expec-
tations,” “trough of disillusionment,” “slope of enlightenment,” and “productivity plateau” regions, respectively.

The Emergence of Artificial Intelligence  within Radiation Oncology Treatment  Planning, Tetherton et al. Oncology 2021



C.L. Brouwer et al.  Physics and Imaging in Radiation Oncology 2020

Use of AI in 2020
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AI is a friend

• Time reduc*on for the radiotherapist 
(contours, planning),

• Improve accuracy and precision in RT 
treatments,

• Predict toxicity,

• Cost reduc*on.

AI is a foe

•  ̏ I may take your job   ̋ ,
• Incorrect treatment decisions with 

incomplete or biased data,

• Manipula*on of AI algorithms or steal pa*ent 
data by hackers.

AI: friend or foe



AI in the RT workflow

DEEP 
LEARNING

ARTIFICIAL 
INTELLIGENCE

MACHINE 
LEARNING
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Erin Gillespie

Impact of AI on Quality of Care, Clinical Practice and Training
• Variation in quality exists, but regionalization is NOT the 

solution;
• AI can reduce unrewarding tasks that consume

time/cognitive burden;
• AI can also inform or facilitate strategies to enhance

quality (simulation training for complex cases, patient
selection for escalation of clinical care);

Ø There will be pluses and minuses, but change is
certain;

Ø Success will come through networking within us
and across disciplines;



Jonathan Tward

Deep learning in digital histopathology for prostate cancer
• AI derived prognostic biomarkers provide personalized

risk estimates, that when grouped allows more 
streamlined communication;

• ArteraAI MMAI prognostic tool identifies 6-fold more 
low-risk patients than NCCN (safe omitting of ADT with 
RT, with a NNT>25);

• Prognostic biomarkers help with shared-decision making 
to avoid futile treatment intensification;

• Use of AI tools leveraging digital pathology improves
prognostication, enabling us to determine the optimal
treatment plan for the single patient (precision
medicine);



Sanjay Aneja

Current Progress of Machine Learning in Radiation Oncology
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Certain factors drew a more negative 
response than others, for example 
patients desire significant personal 
interaction with healthcare 
professionals during the course of 
their treatment. 
No correlations with age and gender.Overall, there was a moderately 

negative patient view towards the 
use of AI in radiotherapy. 



Subha Perni

Exploring ethical challenges in RadOnc AI

• While waivers can be ethical and pragmatic
solutions, patients have no idea that AI is being
used in research or care involving them;

• If for minimal risk for quality systems we can rely
on good ML practice, for higher risk we
necessitate prospective informed consent!

• Umbrella consent needed to inform patients;
• Additional disclosure duties: patient access to 

information about specific AI algorithms used in 
their care;
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Conditions Study Titles NCT Numbers Interventions

Various Cancers 
(Arrhythmias, 
Cardiac, Breast, 
Prostate, Brain, 
Kidney, Head and 
Neck, Liver, 
Pancreatic, 
Spinal)

LEARN: Learning Environment for 
Artificial Intelligence in 
Radiotherapy New Technology

NCT05184790 -

Head and Neck 
Cancer

AI for Head Neck Cancer Treated 
With Adaptive RadioTherapy 
(RadiomicART)

NCT05081531 Adaptive Radiotherapy

Lung Carcinoma

Stereotactic Body Radiation 
Therapy Planning With Artificial 
Intelligence-Directed Dose 
Recommendation for Treatment of 
Primary or Metastatic Lung Tumors, 
RAD-AI Study

NCT05802186 Various imaging and radiation procedures

Lung Cancer ARtificial Intelligence for Gross 
Tumour vOlume Segmentation NCT05775068 Radiotherapy

Pelvic Cancer
Post Radiotherapy MRI Based AI 
System to Predict Radiation 
Proctitis for Pelvic Cancers

NCT04918992 Artificial Intelligence

Conditions Study Titles NCT Numbers Interventions

Lung Cancer MIRA Clinical Learning Environment 
(MIRACLE): Lung NCT05689437

Various machine learning models for ILD 
prediction, SGR prediction, and lung density 
monitoring

Early Stage Non-
small Cell Lung 
Cancer, Non-small 
Cell Lung Cancer

Computed Tomography-Guided 
Stereotactic Adaptive Radiotherapy 
(CT-STAR) for the Treatment of 
Central and Ultra-Central Early-
Stage Non-Small Cell Lung Cancer

NCT05785845 Computed tomography-guided stereotactic 
adaptive radiotherapy, ETHOS device

Various heart-
related conditions

Stress Echo 2030: the Novel ABCDE-
(FGLPR) Protocol to Define the 
Future of Imaging

NCT05081115 Various diagnostic tests related to stress echo

Breast Cancer, 
Axillary Lymph 
Node Dissection, 
Breast Cancer 
Related 
Lymphedema, 
Axillary Reverse 
Mapping

Nomogram to Predict Breast Cancer 
Related Lymphedema NCT04665882 Axillary surgery based on lymphedema 

prediction nomogram

Esophageal 
Neoplasm

Response Prediction to 
Neoadjuvant Chemoradiation in 
Esophageal Cancer Using Artificial 
Intelligence & Machine Learning

NCT04489368 Neo-Adjuvant Radiotherapy, Neo-Adjuvant 
Chemotherapy, Esophagectomy

Metastasis to 
Liver, Colorectal 
Cancer

Comparison of Image Quality 
Between "Double Low Dose" Liver 
CT

NCT05790590 Double low dose CT, Standard dose CT

Various cancers 
(Prostate, 
Glioblastoma, 
Head and Neck, 
Kidney, Cervix)

MRI Guided Radiotherapy and 
Radiobiological Data: the ISRAR 
Database

NCT06041555 3 MRI sequences

43 studies found in 
ClinicalTrials.gov 
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PRO-React: Enhancing Cancer Patient Care

•Early Incident Prediction
• PRO-React predicts incidents early, reducing risks.

•Resource Optimization
• Identifying "low-risk" cases optimizes resource 

use.

•OMCAT Register
• Combines PRO data for accurate predictions.

•PRO Time Series Benefit
• High-frequency PRO data reduces delays.
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• AI mining of information from the 
patients through biopsies, blood
examples, imaging;

• measuring biologoical prognostic
changes along the way;

• exploring a mosaic of information;
• defining hypotheses in reaction to 

mechanistic understanding;



Outline
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Genomic analysis in oncology with AI: the opportunity for RADONC



Things to remember: AI performance depends on the TRAINING
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Don’t try to get AI to replace the expert!
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Two ways to look at AI: 
Fear or Excitement?
1. I want my oncological modalities to be 

perfect, no failures, no toxicity; 
2. I would like to have predictive models to 

educate patients as to their outcomes
from specific therapies;

3. AI tools will only replace doctors who
don’tuse them with doctors that do!
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3DRT IMRT VMAT

Where were we until 20 years ago?

MRI-LINAC SRT ?
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Specializzazione %Non 
assegnati

% Abbandonati

Radioterapia 54,8% 26,2%

Medicina Nucleare 40,5% 30,9%

Radiodiagnostica 0% 6,1%

Dati 2021-2022

What is happening now?



How we work
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How we work
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Where will we be in 10 years?

Match Point, 2005



Conclusions
• In the next years we will see many different

application of AI in RadOnc workflow;
• Current applications focus on contouring, 

planning, adaptive;
• Future development in other areas (genomic

profiling, radiomics) could have an high impact on 
RadOnc;

• Ethical challenges need to be solved;
• A big effort of RadOnc community is needed to 

integrate AI and build a solid future for our
community!



There is no SOUL in 
the MACHINE. 

Only in front of it. 

Without you, it’s just DATA.
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Thank you!


