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Artificial Intelligence for Radiology
How/Where can it be useful?

Identify a variety of cancers such as breast cancer, 
prostate cancer, and lung lesions
iCAD

http://signifyresearch.net/analyst-insights/

• Automation
• Accuracy
• Consistency
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How/Where can it be useful?

Multi-modal Data
• Image

• Pixel/voxel
• Non-image

• EMR
• Genomics
• …

http://www.axisimagingnews.com/healthcare-it/pacs-ris/
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Collaboration
• One radiologist vs. multiple radiologists

• Radiologist + Pathologist

• Radiologist + Oncologist

• …
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score for the presence of cancer
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How/Where can it be useful?

• Supervised
• Learning from [human] expert

• Unsupervised
• Discover new knowledge

• PIRADS
• BIRADS
• LUNGRADS
• …

http://www.auntminnie.com/index.aspx?sec=ser&sub=def&pag=dis&ItemID=114700

http://hbil.bme.columbia.edu/content/adaptive-quantification-and-subtyping-pulmonary-emphysema-ct-images



Artificial Intelligence for Radiology
How/Where can it be useful?
• Human VS Machine VS (Human + Machine)

Human + Machine > Human/Machine

https://www.datanami.com/2015/10/16/avoiding-the-pitfalls-of-bigger-data-at-the-human-machine-interface/
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Artificial Intelligence for Radiology
Challenges

• Supervised
• [Annotated] data as Ground Truth
• Domain dependent

• Scalability 

• Unsupervised
• Lucky-guess
• Scalability
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The danger

• Can a machine think by itself and come up with new rules?
• intuit unexpected insights, 
• conjure alternative scenarios
• understand emotion

• University of Pittsburgh Medical Center
• Goal: using machine learning to predict whether pneumonia patients might develop severe 

complications
• to send patients at low risk for complications to outpatient treatment, preserving hospital 

beds and the attention of medical staff
• The model did what it was told to do: Discover a true pattern in the data.

• One of the rules instructed doctors to send home pneumonia patients who already had 
asthma, despite the fact that asthma sufferers are known to be extremely vulnerable to 
complications.

• hospital policy to send asthma sufferers with pneumonia to intensive care

http://nautil.us/issue/40/learning/is-artificial-intelligence-permanently-inscrutable



Artificial Intelligence for Radiology
Role of Industry

• Facilitate integration to workflow
Right information at the right time



Artificial Intelligence for Radiology
What matters from clinician’s point of view

• Precision / Recall – trade-off

• Predict cancer with high confidence

• Avoid missing too many cancer cases

Wiki

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 =
𝑇𝑇𝑇𝑇

𝑇𝑇𝑇𝑇 + 𝐹𝐹𝐹𝐹

𝑇𝑇𝑃𝑃𝑅𝑅𝑅𝑅𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 =
𝑇𝑇𝑇𝑇

𝑇𝑇𝑇𝑇 + 𝐹𝐹𝑇𝑇

𝐹𝐹 = 2 ×
𝑇𝑇𝑃𝑃𝑅𝑅𝑅𝑅𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 × 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅
𝑇𝑇𝑃𝑃𝑅𝑅𝑅𝑅𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅
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Artificial Intelligence for Radiology
Use Case: Tumor Tissue Characterization using Ultrasound

Problem Definition:

GS 3+3 GS 4+4GS 4+3Benign GS 3+4

... 

Prostate under Ultrasound

Prostate under microscopehttps://www.cancer.gov/types/prostate/patient/prostate-treatment-pdq

Courtesy of Dr. Abolmaesumi

Cancer Map



Artificial Intelligence for Radiology
Use Case: Tumor Tissue Characterization using Ultrasound

Steps:
1. Understand the problem
2. Define input(s) and output(s)
3. Investigate limitations and boundary conditions
4. Collect representative data

1. [Labels]
5. [Calculate features/engineer features]
6. Define ML framework
7. Define Metric for evaluation

... 
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Interpretability



Artificial Intelligence for Radiology
Use Case: Tumor Tissue Characterization using Ultrasound

... 

Cancer Benign
Cell Nuclei (Scatterers) 

Speckle
Cell Nuclei 

Speckle

Courtesy of Dr. Abolmaesumi
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Questions and Comments?
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