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Medical Imaging has the largest number of FDA Cleared Algorithms
Medical 

Specialty
FDA 

devices

Radiology 723
Cardiovascular 98

Neurology 34
Hematology 18

Gastroenterology-Urology 14
Ophthalmic 10

Anesthesiology 9
Clinical Chemistry 8

Pathology 8
General and Plastic 

Surgery 6
Microbiology 5
Orthopedic 5

General Hospital 4
Dental 3

Ear Nose & Throat 2
Immunology 1

Obstetrics and 
Gynecology 1

Total 950

FDA Cleared Algorithms (N=950)

Radiology 76%

Cardiac 10%

https://www.fda.gov/medical-devices/software-medical-device-samd/artificial-intelligence-and-machine-learning-aiml-enabled-medical-devices



AI algorithms in Radiology
• Large number of FDA approved methods due to

- demonstrated ability of AI to analyze medical images
- established digital workflows and universal DICOM standards for image 

storage
• Large amounts of imaging data are needed to properly develop, train and 

evaluate AI algorithms - hundreds of thousands or millions (Willemink et al 
Radiology 2020)

• There is a lack of accessible, curated and representative training data
• The majority of medical image data are stored in isolated PACS systems, 

which work well for the local clinical needs
• Clinical data are rarely shared externally due to a lack of motivation, a lack of 

resources, and privacy concerns
• Most research groups and industry have access limited  to sets with small 

sample sizes from fixed geographic areas



1) Poor quality of data, “Frankenstein data sets”
• Mislabeled data 
• Multiple unknown sources
• Duplicate data (training and testing)
• No traceability, limited quality control
• Lack of external validation 

2) Lack of communication between AI/ML experts and 
Medical/ Biomedical experts
• Lack of valid ground truth
• Incomplete understanding of independent 

testing (i.e. no sequestered data)

3) Representativeness
• Data collected for a specific clinical task
• Specific populations, don’t reflect real-world 

variations

What went wrong with AI/ML methods using imaging?



What are the large data sets?
Database Access Modalities # of Institutions # of exams (pending)
MIDRC Free Multiple Multiple 189,997 (377,400)
Stanford AIMI Free Multiple Single 285,182
TCIA Free Multiple Multiple 92,771
ChestX-ray8 Free Radiography Single 30,805
National Lung 
Screening Trial

Free CT Multiple 26,254

Proscia Paid Multiple Multiple 1,000,000+
Gradient Health Paid Multiple Multiple 1,000,000+
RadImageNET Paid Multiple Multiple 1,000,000+
ARPA-H INDEX Paid Multiple Multiple In development

In 2023, there were over 607,000,000 medical imaging procedures performed 
at over 12,000 imaging centers in the United States



Medical Imaging Data Resource Center (MIDRC)

• Established August 2020
• NIBIB Contract 75N92020D00021, ARPA-H Contract 75N92023F00002
• Created as an open, curated, diverse image data commons
• A partnership between the AAPM, ACR and RSNA, supported by NIBIB, 

hosted at University of Chicago, and on the Gen3 data platform
• Continued funding through ARPA-H and NAIRR
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Many Imaging centers
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Curation
Annotation
Quality Assessment
Sequestration
Extraction of search data
Presentation of search data

AI/ML algorithm 
developers

Cohort selection
Image download
Testing
Challenges
Guidelines
Metrics

567,397 189,997 377,400
As of 
February 11, 2025



MIDRC Data Flow



MIDRC Data Explorer



# of Imaging Studies

Total 
ingested into 

MIDRC

# of Imaging Studies # of Imaging Studies

80%

Undergoing 
MIDRC Data 
Quality and 

Harmonization

Released by 
MIDRC

~80% are Publicly available

MIDRC Sequestered Data Commons

# of 
Imaging 
Studies
20%

~20% are Sequestered Data
• Act as a large “test set” from which 

task-based samples can be drawn 
• Accelerate translation of AI/ML 

algorithms
• Real-world performance of AI/ML on 

representative data
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Balancing & checking demographic distributions

MIDRC Tool Name MIDRC Stratified Sampling Algorithm

GitHub link or Web-
facing link

https://github.com/MIDRC/Generalized_Stratified_
Sampling

Publication https://doi.org/10.1117/1.JMI.10.6.064501

Stratified sampling tool for sequestering, independent testing, and 
regulatory submissions

https://doi.org/10.1117/1.JMI.10.6.064501


Finalized user-developed 
algorithm for specific clinical task and 

specific intended population

Sequestered Commons for Real-World Evaluations and 
Translation through Regulatory to Clinical Care 

Evaluation on the sequestered 
MIDRC testing data 

AUC = 0.82

MIDRC provides testing advice and 
independent performance 

assessment 

Testing 
request 

submitted to 
MIDRC MIDRC 

provided 
resultsReport to 

developer

Report 
to FDA

• Created containerized workflows 
within Gen3 BRH (biomedical 
research hub; enclave) in a secure 
and isolated manner

• This overall evaluation process is a 
route for sustainability 



MIDRC BDF Imaging Hub (BIH) : Indexing Tool

BIH is a federated hub that currently indexes 590,885 imaging studies



Centralized versus federated data sharing

Willemink et al Radiology 2020



Summary points

• “Numbers Are King, Quality Is Queen”  - Bob Gilles
• Centralized repositories are valuable, but we need more data
• Options include centralized, indexed, federated, and hybrid 

combinations
• Curation is an essential aspect, which requires resources
• Sustainability of any approach is an essential component
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