
Data Science in 
Radiology and 
Imaging 
Informatics
Tessa S. Cook, MD PhD CIIP FSIIM
Penn Medicine
@asset25



Disclosures

• Board Member (SIIM, AUR)
• Director, National Imaging Informatics 

Course
• Member, Program Committee (RSNA, 

AUR)
• Member, RSNA Research and 

Development Committee
• Member, ACR Informatics Commission
• Fellowship Director, Imaging 

Informatics, Penn Radiology
• Grant funding from RSNA, ACR, NIH
• Departmental AI vendor agreements



A Day in the Life of a 
Radiologist



A Day in the Life of a 
Cardiovascular Radiologist






Why Radiology Needs Data Science



Why Radiology Needs 
Data Science

• Clinical practice  large amounts 
of data

• Types
• Images
• Reports
• Measurements
• Interval change
• …more

• Where does the data go? 
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The Origins of Imaging Informatics



Radiology, pre-1970



October 1, 1971 at Atkinson Morley’s Hospital Godfrey Hounsfield, EMI Central Research Labs

The First Head CT



The Origin of Imaging Informatics



PACS: Picture 
Archiving and 
Communications 
System



Imaging 
Informatics—
More than 
Just Images



Data Science 
and Imaging 
Informatics in 
Practice





Bin Zhang et al. Clin Cancer Res 2017;23:4259-4269
©2017 by American Association for Cancer Research





Early
Radiology 
Workflow

https://wiki.ihe.net/index.php/Scheduled_Workflow



PACS, VNA

DICOM

RIS

EMR, HIE

HL7, FHIR

CDS, CPOE

CDE, SR, RadLex

IHE

https://wiki.ihe.net/index.php/Scheduled_Workflow

Reporting



Standards



Standards in Radiology

https://www.dicomstandard.org

http://hl7.org/fhir

http://hl7.org/
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https://xkcd.com/927/



Interoperability 
of Healthcare 

Systems





Data Mining 
Challenges
• Different data sources
• Systems not communicating
• Obscure schema
• Structured vs. unstructured 

data

This Photo by Unknown Author is licensed under CC BY-SA

https://en.wiktionary.org/wiki/prose
https://creativecommons.org/licenses/by-sa/3.0/


Adding Structure

http://radlex.org



Structured 
Reporting

https://radreport.org/



Common Data Elements

https://radelement.org/



Enterprise 
Imaging

Roth, C.J., Lannum, L.M. & Persons, K.R. A Foundation for Enterprise Imaging: HIMSS-SIIM Collaborative White Paper. J Digit 
Imaging 29, 530–538 (2016).



AIs: New 
Robot 
Radiologists?

No.



AI & Radiology: Better Together

32

Rads

AI

Better 
patient 

care



Use Cases for Imaging AI

Findings 
detection Case triage EMR search Reporting QI & 

QC
Schedule 

optimization

Protocoling Billing & RVUs Results & 
follow-up

Screening & 
prediction



AI “Black Box”

• “transparency, interpretability, and explainability are necessary to 
build patient and provider trust” - Ethics of AI in Radiology: 
European and North American Multisociety Statement, 2020



The Devil is in the Details Data

• Data selection
• Expert labeling
• Quality vs. quantity
• Bias

https://pubs.rsna.org/page/ai/blog/2020/7/ryai_editorsblog0715



Integrating AI into the Radiology Workflow



Disruptive 
Innovation



Radiology AI: Goals

• Decrease image acquisition time
• Increase measurement accuracy
• Decrease repetitive tasks
• Facilitate reporting
• Augment expert physician reader



http://media.bemyapp.com/ai-fintech-will-bigger-impact-finance/
https://medium.com/@EvolvTechnology/3-ways-artificial-intelligence-will-impact-the-airport-2f921aaaeeb1

The Future of AI in Radiology



In Conclusion



Questions?
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