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AI and Radiology

Classic AI Generative AI



Artificial Intelligence and neuroimaging
Feature Classic AI 

(Analytical / Predictive)
Generative AI 

Primary Goal Analyze, classify and predict Create and generate

Output Type Predictable Unpredictable

Real-World Example in Stroke • Identify Core and ischemic
Penumbra in Stroke

• ASPECTS
• LVO or MeVO detection

• Create a synthetic CT 
perfusion Map fron Non-
Contrast CT

• Generating Draft Radiology
Reports

FDA and CE marked Software for 
acute radiological stroke 
diagnosis assisted by AI

• 10 -12 companies
• 20-30 specific modules 

(ASPECTS, LVO, NCCT, CTP 
and MRP)

None (high risk of «hallucination»)



Classic AI-powered medical imaging platforms

AI is designed to augment human expertise not replace it



What do these softwares do?

NCCT assessment and 
automatic ASPECTS

LVO and MeVO detection

Automatic perfusion 
assessment on CT for 

core, ischemic penumbra 
and mismatch

Automatic DWI/ADC and 
perfusion assessment on 

MR for core, ischemic 
penumbra and mismatch

Automatic  
reconstruction of 

intracranial and cervical 
arteries from CTA and 

MRA

Improve Workflow of patients
• Instant team alerts (mobile phone 

applications)
• Escalation protocols 
• Plateform for coordinated transfers

Automated image analysis



Current Evidence on Radiological AI in Acute Stroke

• Over the last decade, numerous publications have evaluated AI-based 
software for acute stroke imaging

• Most studies have focused on specific AI modules, such as:
• ASPECTS assessment
• Large-vessel occlusion (LVO) detection
• Penumbra and Core
• Stroke workflow optimization

• Only one cluster RCT focused on workflow
• To date, no RCT on clinical outcome



Dehkharghani S. et Al, Radiology 2021

LVO detection
Internal carotid artery and M1



LVO detection

AJNR 2023

3576 CTAs (2960 no occlusion and 616 vessel occlusion per radiologist reads)



ASPECTS

Brinjikji et Al, IRN, 2021 

3 groups or readers:
• 6 Senior Neuroradiologists
• 6 Young Neuroradiologists 
• 4 Neurologists

The dataset was evaluated twice, 
with a two-month interval without 
and with e-ASPECTS

60 NCCT scans before thrombectomy



K 0.48 (moderate) K 0.68 (good)

Brinjikji et Al, IRN, 2021 



Workflow

Mais Al-Kawaz, JNIS 2022

2 groups patients:
• 64 patients pre-application
• 32 patients post-application

Primary Outcome:
Door – to - groin time
Secondary Outcomes:
• Door to first pass
• Door to recanalization
• NIHSS at 24h
• NIHSS discharge
• mRS 3 months
• Primary to Comprehensive stroke center

Retrospective monocentric at 
comprehensive stroke center



Mean NIHSS at 24h: 12.1 vs 8.0 (p = 0.03 )
Mean NIHSS at discharge: 11.8 vs 7.8 (p = 0.04)
Mean mRS 3 months:  2.9 vs 2.9 (p = 0.80)

Mais Al-Kawaz, JNIS 2022



Nagaratnam et Al, Lancet Digit Health. 2025

Prospective observational study in HNS centers
Primary Outcome: 
Evaluate, at national scale, whether real-world implementation of AI stroke imaging software increased 
access to endovascular thrombectomy across the English NHS.

Secondary Outcome:
• Door-in door-out time (first arrival and departure from the referring hospital)
• Intravenous thrombolysis rate
• mRS at discharge (surrogate for clinical outcome)

Thrombectomy rate and workflow



Nagaratnam et Al, Lancet Digit Health. 2025

26
Evaluation sites

(6 comprehensive +
20 primary stroke centres)

81
Non-evaluation sites

used as national
comparison group



Endovascular Thrombectomy Rates Rose —
More So at Evaluation Sites
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Pre-implementation Post-implementation

+100%  relative increase in EVT at evaluation 

sites
(2.3% → 4.6%)

+62.5%  at non-evaluation sites (1.6% → 2.6%)

Statistical significance

Site × time interaction: OR 1.24 (95% CI 1.08–1.43), 
p=0.0026 – larger increase in the endovascular 
thrombectomy rate for the evaluation sites compared 
with the non-evaluation sites.

4Nagaratnam et Al, Lancet Digit Health. 2025



Faster Transfers, More Thrombolysis,
Better Discharge Outcomes

Door-in door-out time

128 vs 192 min
with AI support vs without

64 min shorter with AI support
(p<0.0001)

IV thrombolysis

17.7% vs 9.0%
with AI support vs without

OR 1.99 (95% CI 1.79–2.22)
p<0.0001

Good outcome (mRS 0–2)
at discharge

47.1% vs 45.6%
with AI support vs without

OR 1.16 (95% CI 1.07–1.25)
p=0.0002

Caveat:  Lack of 3-month mRS

5Nagaratnam et Al, Lancet Digit Health. 2025



Does acute radiological stroke diagnosis assisted by AI 
improves patient outcome ?

Randomized controlled trial evidence remains lacking
But evidence :
• AI reduce diagnosis-to-treatment delay — accelerating the «time is brain»

Shorter time to endovascular reperfusion therapy was significantly associated with 
better outcomes.

Jama, 2023



Does acute radiological stroke diagnosis assisted by AI 
improves patient outcome ?

Evidence:
• AI improve detection of LVO
• AI reduce inter-observer variability in ASPECTS

These tools may increse the rate of mechanical thrombectomy 
and may improve patient – level clinical outcome



« Integration of AI into neuroimaging can play an important role in rapid 
interpretation and stroke team response. Ideally, such software should be 

used at all levels of certified hospitals »

Stroke, 2023



bruno.bartolini@chuv.ch
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