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Current medical practice is evidence-based

Clinical experience & 
judgement

Relevant scientific   
evidence

Patients’ values & preferences

EBM

Sakett et al, BMJ 312, 71-72, 1996
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Problems and concerns with current EBM

 Quality of the evidence

 Hypocognition

 Care provider dependent

 Efficiency & cost (not only the healthcare delivery 
process….)

 Lag between when the RCT is conducted and when its 
results are published/adopted

 Not individualized

 Human cognitive capacity???
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Machine 
learning

NLP

Expert 
system

Robotics

Vision
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Imaging

Modeling Treatment planning Image-guided patient

setup & delivery
Follow up
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✓ AI-aided image analysis, reconstruction, super-
resolution imaging, and tumor target segmentation

✓ Autonomous treatment planning driven by deep learning

✓ RT delivery guided by multiple layers of neural network

✓ AI-aided clinical decision-making, toxicity and survival 
prediction

✓ AI-facilitated QA

✓ NLP auto-annotation and clinical notes transcription



8/2/2018

6

Autonomous treatment 
planning for RT

Kahn, Fahimian et al

M. Ma, Y. Yang et al

Courtesy of Jihong Wang

toward real-time 
volumetric  MRI with deep 
learning

From population-average nomogram to 
deep learning-based toxicity prediction

18

－ B. Ibrimbrov, D. Toesca, D. Chang, A Koong, L Xing 

Current approach: 
(i) radiomics; 
(ii) NTCP/TCP types of modeling

Machine learning-based toxicity/survival prediction

Predictive 
model
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19

Multi-path network: 1) 3D CNN for dose plan; 2) fully-connected path for 

features

Deep dose analysis: combined

Visualizing the invisible soft tissue target

Zhao W, et al, RADIOLOGY, 

Submitted, 2018
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Deep learning
DeepFace

AlphaGo…..Zero
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