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Location: Mater Hospital. Time: 2am

• You are a trainee radiologist in your second year

• You have been working since 8am, the previous day

• You have analysed 25 emergency patient scans since 5pm

• Each scan is 500-1000 images

• Another patient scan arrives for reporting…









AI in Radiology:

• AI is being used routinely, clinically, reliably, effectively, and today

• AI tools in radiology are currently deployed for specific clinical 
tasks, rather than acting as a universal solution



Stroke: Identifying vessel occlusions



Chest



Bone Xray Analysis



Where diagnostic error arises in Radiology:
1) Seeing (perceptual)
• Subtle findings are easy to miss (tiny bleeds, hairline fractures)
• Fatigue, time pressure, interruptions, poor image quality / motion

2) Interpreting (reasoning)
• Anchoring on the first impression
• Availability bias (recent case colours judgment)
• Limited clinical context or misleading history

3) System & workflow (process faults)
• Delays (worklist order, backlog)
• Incomplete priors or outside imaging
• IT friction: multiple systems, alert overload



How AI helps reduce these errors:
1) Seeing (perceptual)
• Second-reader highlights: flags subtle bleeds/fractures; heatmaps = “look here”.
• Smart triage: suspected critical scans jump the queue.
• Quality checks: detects motion/artefact; prompts a quick re-scan.

2) Interpreting (reasoning)
• Objective measurements: volumes, diameters, change-from-prior → less subjectivity.
• Consistency rules: cross-checks findings vs priors and clinical data.
• Decision support: suggests differentials; warns about common traps (e.g., anchoring).

3) System & workflow (process)
• Auto-prioritise & route: right study to right reader, fast.
• Closed-loop alerts: critical results notified and escalated if not acknowledged.
• Priors & outside imaging: auto-fetch/compare to prevent misses and delays.



RCTs



Mammography Screening RCT

• The largest medical A.I. randomized controlled trial yet performed, 
enrolling >105,000 women undergoing mammography screening

• The use of AI led to 29% higher detection of cancer, no increase 
of false positives, and reduced workload compared with 
radiologists without AI



AI in Radiology: Current Applications

• AI is designed to augment, not replace, the radiologist's expertise



Tangible Benefits: Our Experience

• At the Mater, we have deployed AI tools for:
Stroke:

1. Automatic stroke volume assessment
2. CTA analysis for Large Vessel Occlusion (LVO)
3. Automated analysis of perfusion brain CT

4. Non-contrast head CT for intracranial haemorrhage

5. CT Cervical Spine (C-spine) for fracture detection

6. CT Pulmonary Angiogram (CTPA) for Pulmonary Embolism (PE)

7. CTs for incidental PE detection

8. Plain radiographs for fracture detection in multiple body areas (e.g. wrist, 
ankle, elbow) including effusions, lesions and dislocations



RAPID AI @ the Mater

• Deployed in the Mater 2015

• Mater first in Ireland, first in British 
Isles, and one of the first in Europe

• Now the most commonly used stroke 
AI software world-wide



RAPID AI @ the Mater

• Estimates ASPECTS in stroke
• Assesses for haemorrhage
• Assesses for large vessel occlusions
• Analyses perfusion imaging



AI @ the Mater

• We have been exposed to the concept of automated analysis of 
medical imaging relatively early (2015)

• Quickly understood the tool made mistakes and that it was our job 
to understand the limitations and be ready to over-rule

• Fundamentally, it relatively reliably provides clinically important 
information that justifies any limitations

• It does not need to be perfect to be useful



True positive:



False Positive
















AI-Enhanced Fracture Detection in the Mater ED

Results:
• Pelvic/hip fracture detection increased from 12.7% in 2023 to 19.2% in 

2024 (p=0.02)
• Spinal fractures increased from 14.7% to 21.3% (p=0.03)

AI diagnostic performance:
• Spine radiographs: Sensitivity 90%, Specificity 93%, PPV 79%, NPV 97%
• Pelvis/hip radiographs: Sensitivity 85%, Specificity 92%, PPV 71%, NPV 96%





Cauda Equina Syndrome



Cauda Equina Syndrome



Cauda Equina Syndrome



Cauda Equina Syndrome



CT Spine



SuperCT Spine



Challenges and Limitations: A Reality Check

• Integration Complexity 

• Validation

• Cost and Procurement 

• Ethical and legal concerns



Ethical and Legal Concerns

• Do patients need explicit consent for the use of AI? 

• Will there be an over-reliance on AI?

• Who is legally responsible? 



Is the least risky path the best?

• Testing everyone for everything will mean we will miss nothing

• However, we cannot afford that, and it is not the right thing to do

• The problem is AI may always pick the least risky path

• In diagnostic testing: Being sensible and prudent is imperative, 
accepting that we cannot be perfect



Will AI be Transformative in Diagnosis?

• Yes, but likely slower than everyone thinks 
• AI will reshape care, but only if we chip away at the hard, boring bits first
• Clinicians remain the fail-safe for years to come

• Radiology with AI can be safer, faster but still needs to be human



Peter J.  MacMahon

Emergency and Musculoskeletal Radiologist, UCD Clinical Professor

Mater Misericordiae University Hospital,  Dublin, Ireland

Mater Misericordiae University Hospital

Thank you
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