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DECISION: will an imaging 
study help and which one(s)?

DECISION: which 
data to acquire and 

how?

DECISION: is there 
an abnormality?

DECISION: what 
care options does 
the patient have?

DECISION: how to 
follow this patient?

DECISION: is it 
growing or 

shrinking? is it new?

DECISION: what is 
it? benign or 
malignant?



Case 1: Segmentation
CLINICAL DECISION: is there progressive disease? how should we treat?

courtesy of Daniel Chow, MD; Lotan et al, 2021 AJNR
 

ai

traditional deep learning-based



Mouridsen / Nielsen reprinted in AJNR 2018 Zaharchuk et al. 

Case 2: Predict Outcome
CLINICAL DECISION: Which patient benefits from treatment? 
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Case 2b: Predict Outcome
CLINICAL DECISION: Who needs to be admitted? 

Shamout et al, Nature Digital Med 2021 
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Case 3: Creating Images
CLINICAL DECISION: How much and what data to acquire?
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Case 3: Creating Images
CLINICAL DECISION: How much and what data to acquire?
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• Tumor or No Tumor?
• Normal or Abnormal?
• What is it? Middle cerebral artery 

occlusion? Ductal carcinoma in 
situ? Pneumonia? Metastatic 
disease?

Case 4: classifying images
CLINICAL DECISION: What is it?

ai





Attention maps can help us understand where AI is 
“looking”



Pneumonia detector

Zech et al; arxiv.org/pdf/1807.00431.pdf / April 2019



AI to interpret the AI

Krishnamurthy et al, Google DeepMind, Nature Med 2023

Whitney Wolfe Herd [founder of Bumble and Tinder] offered a solution 
for the future of dating: AI. Wolfe Herd envisioned a scenario where an 
app user’s AI “dating concierge” would “date” other people’s AI 
concierges, recommending the best matches. People’s [reactions:] 
malaise, amusement, and horror, some pointing out that this was a plot 
point in a dystopian Netflix series. 
        - S. Mathews (Harpers)
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Summary
• Many points where AI can help make clinical decisions
• Classification, yes; but urge you to consider other potentially 

powerful applications
• Understand these tools to use them better
• There are limitations to these tools
• Following blindly (in life and in medicine) may not be advantageous



Thank you!
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