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AI in imaging

Sheikhy A. et al. Abdominal Radiology (2025) 50:5305–5323
https://doi.org/10.1007/s00261-025-04963-3



AI in imaging: technical optimization

• Improved image quality
• Noise reduction

• Correction of motion artefacts

• Use a virtual ‘mold’ as pre-scan

    information for faster imaging

• Image quality recognition (good, intermediate, poor)

• Inline quality control during scanning (and immediate adjustment in 
case of problems)



Texture analysis

• Quantitative measurement of tumor heterogeneity and pixel distribution analysis. 

• May e.g. discriminate low grade from high grade bladder cancer. 
• Greater heterogeneity of aggressive tumors. 



Radiomics

• Extract large number of quantitative features from digital 
medical images 

• Identify imaging biomarkers by extracting data that are 
not visible to the naked eye

• Potentially helping to predict tumor characteristics and 
outcomes



Radiogenomics

• Radiomics that aim to predict molecular and genetic tumor characteristics

• Could lead to fast and noninvasive detection of gene-expression patterns of a 
tumor
• May avoid biopsy/histology that currently is needed



AI in imaging: improved user experience

• Annotation of suspicious foci ("red flag")

• Delineation or segmentation of organs (radiotherapy preparation)

• Automatic measurements

• Automatic generation of structured reports

→ faster workflow
→ improved diagnostics



Bone age
• Left hand radiograph to determine bone age:

• Growth prediction: full length obtained or still growing? 

• Young criminals: are they adult or not? 

• The (meta)phalanges grow and the epiphyses ‘close’ in a well-defined order
• At birth, only metaphyses are present

• As child grows, epiphyses become calcified and visible on RX

• The cartilaginous space between metaphyses and epiphyses becomes obliterated

• When epiphyse is ‘closed’, no further lengthtening will occur

Radiologists visually 
compare the RX of the 

patient with a hand atlas
A boring time-consuming task



Radiologists completely trust the AI 
report and don’t look at the radiographs 
any more!

Bone age

Hamd et al. BMC Medical Imaging (2024) 24:199 
https://doi.org/10.1186/s12880-024-01378-2 



Seen at @ESGO 2019!

AI in imaging
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Obstacles

• Huge amount of data needed
• for training, validation and testing (eg.: 100.000 annotated retinal images

needed for AI-detection of diabetic retinopathy)

• “synthetic data”: slightly transformed images (distorted, extra noise, …) can
add many data points, but rather technically interesting, not clinically

• relevant for any population (not only Caucasian)

• relevant for any clinical need
• diagnosis

• follow-up 

• staging



Obstacles

• Curated data difficult to obtain (supervised AI training)
• very labor intensive

• limited availability of gold standard
• E.g. in prostate:

• transrectal biopsy does not sample the whole prostate (false negatives!)

• “normal MR” does not proceed to biopsy

• lesion delineation is man-made without direct pathologic proof



Obstacles

• Lack of standardized methods for analysis. 

• Universal applicability of the AI software
• images of all possible vendors (Siemens, General Electric, Canon, Philips, …)

• in all possible radiologic departments

• with different puls sequences (TR, TE, flip angle, …)

• with diverse protocol variations (eg. bpMRI and mpMRI)



Obstacles

• Who takes the responsability? Legal accountability

• AI companies don’t want to miss a single tumor
• → tendency of overdiagnosis



AI in imaging @ UZ Gent 
• FDA approved AI algorithm for flagging of priority exams

• AI analyzes the medical images directly after the patient is scanned

• Radiologists are notified of cases with suspected findings

• Assist with prioritization of time-sensitive and potentially life-threatening cases



AI in imaging @ UZ Gent 
• FDA approved AI algorithm for flagging of priority exams

• False positives

• False negatives

• Expensive!

• Annual fee

• Limited licences (staff, residents, …)



Obstacles

• Most studies small sample sizes and single institution



PI-CAI: AI versus radiologist

• Training of a cutting-edge stand-alone 
AI-system on 10.207 MRI-exams, 
including 2440 prostate cancers

• Detection of csPC on bpMRI

• Performance of AI versus 62 radiologists 
from 45 centers in 20 countries: 
• AI beats radiologists in testcase without 

clinical info (AUROC 0.91 versus 0.86)
• Radiologists beat AI when clinical info 

available (medical history, clinical exam, 
PSA…)



PARADIGM: AI in prostate cancer diagnosis on MRI

• Prostate MRI Analysis by Radiologists and Artificial 
intelligence – Disease Identification and Guided 
Management

• a 500-patient, prospective, international, within-patient, 
multicentre, level 1–evidence clinical trial

• to evaluate whether AI is noninferior to radiologists in 
the diagnosis of clinically significant prostate cancer

• will help to understand how radiologists might best 
interact with AI
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Conclusion

• AI in medical imaging is promising
• better image quality

• faster workflow

• but still many obstacles before
radiologist can be sent to

Sheikhy A. et al. Abdominal Radiology (2025) 50:5305–5323
https://doi.org/10.1007/s00261-025-04963-3

Preferably a ‘human in the loop’ 
approach, where AI supports 
rather than replaces radiological
expertise
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