
PRISM Semantic 
Integration Approach

Jonathan Bona, PhD

Department of Biomedical Informatics

University of Arkansas for Medical Sciences

jpbona@uams.edu

NCI Imaging Community Call

June 3, 2019





Motivation

u The Cancer Imaging Archive hosts >11 million de-identified medical images 
related to cancer for research reuse

u Images are in DICOM-format collections, grouped by disease type, modality, 
research focus, etc.

u Many collections include diverse non-image datasets 

u in a variety of formats 

u lacking a common representation 

u not discoverable/queryable

u not integrated





LIDC-IDRI patient-level diagnosis data key

Ten entries for diagnosis, diagnosis method, and tumor site
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Semantic integration

u Integrate and manage data using shared representations that account for both explicit
and implicit connections among the data across the source data sets

u Removing obstacles to:
u Working with different source representations for the same type of information.

u Connecting and interpreting different types of data that are about the same phenomena.

u Combining diverse data sets that are about the same individuals.
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Semantic integration 
with ontologies

u Open Biomedical Ontologies Foundry 

u Shared design principles

u Common upper level Basic Formal Ontology (BFO) 

u Consistent representation
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The Arkansas Image Enterprise System 
(ARIES) is a PRISM instance



The Arkansas Image Enterprise System 
(ARIES) is a PRISM instance

u Data from three collaborating investigative teams seeking to identify common 
pathways of neurodegeneration. 

u Pilot data from three unique study cohorts diagnosed with Parkinson’s disease (PD), 
Mild Cognitive Impairment (MCI), or Cancer-Related Cognitive Impairment (CRCI).

u These datasets include images and image-derived features, motor assessments, 
cognitive assessments, clinical rating scales, demographics, and clinical data.

u Pilot test case: linking image-derived 
measures of hippocampal volumes to a 
diverse set of cognitive assessment results.

Cohort 1 Cohort 2 Cohort 3
Imaging & derived features MRI

MRI-derived imaging features

Gait video

Gait-derived features

Resting Electroencephalography (EEG)

Motor assessments Gait-assessment floor mat

Accelerometry from wearable body sensors

digitized gloves

handwriting/drawing assessments on a digitizing tablet

Cognitive assessments Montreal Cognitive Assessment

St Louis University Mental Status

Repeatable Battery for Assessment of Neuropsychological Status

SCales for Outcomes in PArkinson's disease - COGnition

Neuropsychological Assessment Battery

Frontal Assessment Battery

Clinical rating scales
Quick Dementia Rating Scale, Unified Parkinson’s Disease Rating Scale, 

etc

Demographics
Clnical



MOCA_exec1 MOCA_exec2 MOCA_clock1 MOCA_clock2 MOCA_clock3 MOCA_clocktotal MoCAexec_total MOCA_naming1 MOCA_naming2 MOCA_naming3
1.00 0.00 1.00 1.00 1.00 3.00 4.00 1.00 1.00 1.00
0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00
1.00 1.00 1.00 1.00 1.00 3.00 5.00 1.00 1.00 1.00
0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 3.00 5.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 3.00 5.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 3.00 5.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 3.00 5.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 3.00 5.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 3.00 5.00 1.00 1.00 1.00
1.00 0.00 1.00 1.00 1.00 3.00 4.00 1.00 1.00 1.00
1.00 1.00 1.00 0.00 1.00 2.00 4.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 3.00 5.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 3.00 5.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 3.00 5.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 3.00 5.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 3.00 5.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 3.00 5.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 3.00 5.00 1.00 1.00 1.00
1.00 1.00 1.00 0.00 1.00 2.00 4.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 3.00 5.00 1.00 1.00 1.00
1.00 1.00 1.00 0.00 0.00 1.00 3.00 0.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 3.00 5.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 3.00 5.00 1.00 1.00 1.00
0.00 1.00 1.00 1.00 0.00 2.00 3.00 1.00 1.00 1.00
1.00 1.00 1.00 0.00 1.00 2.00 4.00 0.00 1.00 1.00
0.00 1.00 1.00 1.00 0.00 2.00 3.00 1.00 1.00 1.00

First Contact (sec.) Last Contact (sec.) Integ. Pressure (p x sec.) Foot Length (cm.) Foot Width (cm.) Foot Area (cm. x cm.) Toe In/Out Angle (degrees)Foot Center X Location (cm.)
#Samples 70 70 70 70 70 70 54 70
#Samples Left 32 32 32 32 32 32 24 32
#Samples Right 38 38 38 38 38 38 30 38
Mean 38.579 39.41 179.507 33.268 13.458 351.595 13.963 301.06
Mean Left 37.769 38.601 180.958 33.34 13.818 361.775 13.702 300.438
Mean Right 39.262 40.091 178.285 33.207 13.155 343.022 14.171 301.584
Ratio L/R 0.962 0.963 1.015 1.004 1.05 1.055 0.967 0.996
ASI 3.875 3.785 -1.488 -0.399 -4.915 -5.322 3.362 0.381
S.D. 19.685 19.692 24.527 0.925 0.541 16.007 4.848 152.741
S.D. Left 20.173 20.183 17.26 0.754 0.439 12.48 3.846 139.398
S.D. Right 19.509 19.514 29.477 1.054 0.423 13.498 5.579 165.003
%CV 51.024 49.966 13.663 2.781 4.023 4.553 34.722 50.735
%CV Left 53.411 52.285 9.538 2.263 3.174 3.45 28.068 46.398
%CV Right 49.691 48.674 16.534 3.175 3.218 3.935 39.368 54.712

1 1: Left 1 5.708 6.567 206.167 32.55 14.434 368.995 12.015 64.996
2 1: Right 1 6.35 7.15 164.342 32.158 13.242 334.449 14.986 124.614
3 1: Left 2 6.967 7.742 151.35 33.367 13.485 353.382 10.23 185.82
4 1: Right 2 7.55 8.325 166.233 33.339 13.104 343.118 4.999 251.687
5 1: Left 3 8.117 8.867 170.5 33.475 12.598 331.206 12.311 306.941
6 1: Right 3 8.65 9.458 177.817 34.136 13.231 354.732 13.354 366.126
7 1: Left 4 9.275 10.15 206.667 33.452 13.808 362.797 433.597
8 1: Right 4 9.933 10.867 243.25 36.143 12.669 359.64 504.269
9 2: Left 1 14.35 15.183 175.9 32.802 13.642 351.446 19.327 530.622

10 2: Right 1 14.958 15.775 214.733 33.146 13.751 357.969 17.759 470.14
11 2: Left 2 15.592 16.392 163.5 33.036 13.137 340.857 15.151 410.177
12 2: Right 2 16.175 17.025 191.6 32.726 13.004 334.247 11.872 348.868
13 2: Left 3 16.808 17.617 203.875 32.309 14.606 370.634 14.924 287.326

  Integrated Semantic Repository





Semantic representation of 
a) an image capture and image-derived volume measure 
b) the subject
c) a cognitive assessment



Ongoing work

u Ongoing representation & integration of TCIA collections data

u PRISM semantic use cases

u Semantic query interface development

u Testing and use of PRISM platform within ARIES project
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