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PACS  Related R & D  Progress

• 1980s: Technology Development
- CR, MR, CT, US, DR, WS, Storage, Networking

• Late 1980s: Imaging Systems Integration - PACS
- ACR/NEMA, DICOM, Fast Networks

• Early 1990s: Integrated HIS/RIS/PACS
- DICOM, HL7, Intra and Internet

• Late 1990s – Now: Workflow & Application Servers
- IHE, ePR, Enterprise PACS

• 2000s – Now: Imaging Informatics
- CAD, Image contents indexing, Knowledge base, Decision Support



Outline
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PACS as the Infrastructure for 
Medical Imaging Informatics 

Research (MIII)

• PACS-based Medical Imaging 
Informatics

• Medical Imaging Informatics Training



The Relationship between PACS and 
medical imaging informatics
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DICOM-based Image Data Grid

• Data Grid Basic
• Data Grid as the Fault-tolerant 

Backup Archive and Disaster 
Recovery for Medical Images

• Data Grid for Image-based Clinical 
Trials



Building Blocks of the Grid

• Networks
• Computational Nodes
• Data Nodes
• Archive Nodes with Share storages
• Connectivity
• Common Infrastructure: Standards
• Grid Computing Globus Toolkit (GT) 4.0



Five Layers of Grid Computing 
Technology, Globus Toolkit 4.0 (GT 4.0)

Application

Fabric

Connectivity

Resource

Collective User-Level 
Middleware

Core 
Middleware



Five Layer Architecture and the Contents of the 
DICOM-based Medical Image Data Grid

White: GT 4.0; Orange: DICOM-based developed at IPI



DICOM-based Image Data Grid

• Data Grid Basic
• Data Grid as the Fault-tolerant 

Backup Archive and Disaster 
Recovery for Medical Images

• Data Grid for Image-based Clinical 
Trials



Configuration of three PACS sites data 
storage in the Data Grid
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Three Tasks of the Data Grid 
During A PACS Archive Failure

Task 1: Allow PACS workstations to 
retrieve image data from the Data 
Grid

Task 2: The Data Grid rebuilds the 
PACS Archive

Task 3: The Data Grid rebuilts the SAN 
archive of other sites.



Three Tasks of the Data Grid 
During A PACS Archive Failure
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DICOM-based Image Data Grid

• Data Grid Basic
• Data Grid as the Fault-tolerant 

Backup Archive and Disaster 
Recovery for Medical Images

• Data Grid for Image-based Clinical 
Trials



Image-based clinical Trials

• A well defined rigorous clinical trial 
protocol

• A radiology core
Quality control
Analysis
Biostatistics
Server and storage

• Many field sites
Generate images
Receive results



A Typical Workflow of Imaging-based 
Clinical Trial



A Three-Core Data Grid Architecture 
for Clinical Trials Image Backup
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Combining PACS and Teleradiology
Operations: Share Experts, individual Archive

• Pure PACS Model
• Pure Teleradiology Model
• PACS Radiologists assist

Teleradiology reading: 1, 2, , 4
• Expert Center radiologists 

assist PACS reading: 5, 6
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PACS and Tele-radiology in an Enterprise Operation 
Using Data Grid: Share experts and Archive
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PACS-based CAD

• Integrating CAD with PACS
• Bone Age Assessment of Children –

An Example
• CAD-PACS© Tool Kit



PACS-based CAD Data Flow
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Bone Age Assessment
- Classical Method

2. Visual comparison with 
images in the book atlas

1. A left hand radiograph

3. The closest match 
determines the bone age
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Bone Age Assessment
- Use the Digital Hand Atlas

1. A left hand radiograph

3. Bone Age

2. Computer comparison with 
images in the digital atlas

2nd

Opinion, if 
needed

CAD

CAD



CAD-PACS© Toolkit with Two Versions: 
DICOM-SC™ and DICOM-IHE™

SC: Screen Captured SR: Structured Report
PPM: Pro-processing Manager
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Thank You
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