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Deep Learning Imaging based Biomarkers

• 2012 ImageNet Challenge Deep Convolution Neural Networks
• Facial recognition
• Self Driving cars

Pubmed deep learning imaging



Imaging WG Goals

1.Ability to perform cohort definitions in OHDSI for medical imaging 
research studies.



DICOM Information Object Definition

Memo > Paragraph > Sentence > Word
Object > Entity > Module > Attribute

Every modality has its 
own IODs
CT
MR
DX
CR
PET
NM
US



Ability to perform cohort definitions in 
OHDSI for medical imaging research studies.

Imaging_Study

DICOM URI

Procedure_occurrence_id

Modality

Body Part

Protocol

DICOM tags typically used for 
cohort discovery.

Modality
Laterality
Contrast
Technique
Image resolution
Slice thickness
Protocol

Imaging_study_id



Imaging WG Goals

1.Ability to perform cohort definitions in OHDSI for medical imaging 
research studies.

2.The ability to bring features derived from medical images into the 
OMOP data model while maintaining provenance.



Develop Imaging extension to bring features 
derived from medical images into the OMOP data 
model while maintaining provenance.

Imaging_Feature

domain_concept_id

imaging_feature_id

imaging_study_id

algorithm_system

Execution_datetime

Imaging_Study

DICOM URI

Procedure_occurrence_id

Modality

Body Part

Protocol

Imaging_study_id

imaging_feature_concept_id

Procedure_
occurrence

Measurement
/observation



Imaging WG Goals

1. Extension to perform cohort definitions in OHDSI for medical imaging 
research studies.

2. Extension to bring features derived from medical images into the 
OMOP data model while maintaining provenance.

3. Create refence implementations of infrastructure for reproducible 
research on medical images.





2022 OKR’s

• Have the OMOP CDM WG incorporate our data model and write a 
white paper
• Identify data elements are necessary to accomplish the goals
• Identify vocabulary (DICOM, LOINC, Radlex, AIM)
• Develop Schema
• Harmonize with noteNLP, Genomics (oncology), and Telemetry

• Have a reference implementation and write a paper.
• Build some infrastructure 
• Identifying some of the building blocks
• Potential pilots with xnat, monai
• MICAI, NCI curation and build an open architecture



Use Cases
• Lung Cancer. Tracking pulmonary nodules in 

CT. Looking at the doubling rate of nodules 
volume is a key predictor of malignancy. For 
patients having serial Chest CT imaging 
Studies(CPT). Where the analysis looks at the 
morphology of nodules and their locations and 
tracks to see how they change over 
time. Outcomes defined by pathology biopsy and 
lung cancer DX. OMOP model has the diagnosis 
and the biopsy results. The goal is to bring 
automated measurements of the morphology of 
nodules into OMOP with direct provenance to the 
algorithm and the original images that created that 
feature. We can then validate algorithms as well 
as use these measurements to study progression 
of disease.



• Breast Cancer. Retrospective analysis 
looking at Cancer DX identified for cohort 
discovery. Using supervised training 
techniques to evaluate prediction models 
based on pixel data. Mammogram 
analysis extracting new phenotypes on 
breast density, calcifications into the 
OMOP database and see how they are 
predictive of disease for patients.
• Pre and post operative imaging 

analysis. Neuro fixed body registration 
between pre and post surgery to look at 
change in tumor size. This requires 
identification of both imaging studies as 
well as an able to fix the reference 
orientation between.





• A.7.2 Target DICOM SR "Measurement Report" (TID 1500) (nema.org)

https://dicom.nema.org/medical/dicom/current/output/chtml/part21/sect_A.7.2.html


Image_feature

image_feature_id

Image_feature_concept_id

domain_concept_id

image_feature_domain_id

image_id

image_algorithm_system

image_feature_datetime

archive

Image_study

Image_id

DOI
http://server.com/studies/
1.2.3/series/4.5.6

Measurement
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Person_id

Measurement_concept_id
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http://server.com/studies/1.2.3/series/4.5.6

