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Imaging trends

➢ It’s a consequence of the trend of a more precise, 

less invasive approach to improve patient care

➢ The utilization of advanced imaging techniques (CT and 

MR) has grown considerably over the past two decades

C. Peng, EJR 2022



35° RESIDENTIAL COURSE

➢ Overall increase in imaging utilization → an

increase in the image interpretation workload of

radiologists

➢ It not only contributes to radiologist burnout but also

compromises patient safety and sustainability

C. Peng, EJR 2022

Imaging trends
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Health reform era: patient-centered care at higher quality and lower cost

Imaging trends

Three categories of 
innovation in 

diagnostic medical
imaging

Development of 
imaging 

technologies

Development of new 
applications of 

computer 
informatics and 

analytics

Development of 
image analysis

J. Thrall, Radiology 2016
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Imaging trends

Faster imaging with better resolution and lower radiation
exposure

Development of “special use” devices (such as “laptop” US 
systems important in developing countries or the ability to 

“move technology to the patient.”)

Development of more complex devices for multipurpose use, 
(hybrid imaging devices PET/TC, PET/MRI)

Development of imaging technologies

J. Thrall, Radiology 2016
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Imaging trends

Radiology has been a pioneer in the digital
transformation of medicine, using data mining 

to turn big data into new insights

Decision support systems can help 
standardize practices, reduce variability, and 

improve quality of care

Development of informatics and analytics

J. Thrall, Radiology 2016
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Imaging trends

Development of image analysis

To extract as much information—medical
value—as possible from the acquired data

This is achieved through the use of various
methods: radiomics; deep learning systems

J. Thrall, Radiology 2016
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Precision medicine/personalized medicine:

integrates genomic and phenotypic data to identify
patient subgroups and guide targeted therapies

Medical imaging

provides key biomarkers and new imaging phenotypes
that support personalized medicine

J. Thrall, Radiology 2016

Medical Imaging in personalized medicine



2015 ESR update – Reaffirms imaging’s central role.

Image-based:  screening, guide treatment choices; therapy response.

New concepts introduced – radiomics, radiogenomics, linking imaging features to 
genetic/molecular characteristics for improved personalised diagnosis and prognosis

Innovations for precision medicine – large imaging biobanks linked to genomic and other
“-omics” data to enable integrated multi-omic analyses.

2011 ESR white paper –medical imaging is integral
to personalised medicine: it allows early diagnosis, 
localisation of disease and patient-tailored
therapies. 

Medical Imaging in personalized medicine
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Radiomics

Introduced in 2012

Process of extracting quantitative features

(imaging biomarkers) from diagnostic

images.

Neri E, INSI 2018

Medical Imaging in personalized medicine

➢Treatment monitoring and outcome prediction.

➢Predict treatment response, metastatic risk, 

and patient survival.

➢ Improve prognostic accuracy.
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➢ Valid alternative to tissue biopsy, a surrogate source of tumour DNA to monitor disease progression

Ma L, Nature 2024

Liquid biopsy

Introduced in 2016

Medical Imaging in personalized medicine

➢ Predictive and prognostic biomarkers to obtain real-time imaging of tumour dynamics
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Neri E, INSI 2018

➢ Radiomics + liquid biopsy provide early, 

minimally invasive insights by linking imaging 

phenotypes and molecular changes.

➢ Their combined use is applied to screening, 

follow-up, and prediction of recurrence and 

progression, enhancing clinical decision-making.

➢ The most effective way to integrate radiomic

signatures and liquid biopsy is through their joint 

collection in biobanks

Medical Imaging in personalized medicine
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Biobanks and Imaging biobanks

Structured
repositories for the 
storage of biological
samples of a large 
number of subjects

Standardized
medical images 

(MRI, CT, US, PET, 
mammography) 

linked with clinical, 
molecular, and 
outcome data.

Radiologist’s role:

• Defining and harmonizing
acquisition protocols to 
ensure data comparability.

• Guaranteeing image 
quality

• Providing annotations and 
segmentations (ground 
truth for AI and radiomics).

• Integrating imaging with 
molecular and clinical 
information.

ESR, INSI 2015
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Biobanks and Imaging biobanks

ESR, INSI 2015

Survey



Impact:

• Standardisation

• Data Integration

• Training

• Standard Technical Infrastructure

The project aims: 
• revolutionize cancer diagnosis and treatment by using data and AI; 

• reduce disparities and ensure equal access to high-quality care, while harmonizing data exchange across Europe 

95 partners from 17 countries
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Hybrid radiologist
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Integrated diagnostic model

Hybrid radiologist

The time is now for postgraduate course in

Rad + NM + RT

RADIOLOGICAL SCIENCES

=
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” Diagnostician”
a physician trained in both imaging and pathology

It is a necessary evolution in response to the demands of precision

oncology, adaptive radiotherapy, and personalized medicine

A new specialty would require a new curriculum that blends 
competencies from both radiology and pathology, molecular

diagnostics and AI literacy

Sala E, EJR 2025

Hybrid radiologist - the diagnostician
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Training reform for the diagnostician specialty

Hybrid radiologist - the diagnostician

Sala E, EJR 2025
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Conclusion

• Innovations in medical imaging have expanded measurable parameters, moving radiology

beyond traditional anatomy into physiology, metabolism, and cellular and molecular biology.

• The imaging community must focus not only on the accuracy of new methods but also on 

their ability to improve patient-centered care, outcomes, and cost-effectiveness.

• AI is a powerful augmentation.
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Conclusion

• The hybrid radiologist is not just a technological possibility, it is a clinical necessity for 

supporting the development of personalized therapies.

• Systemic change is needed: new training programs, redefined roles, and a reimagined

healthcare infrastructure.

• Healthcare systems should actively consider and prepare for this!
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