

















much the same way as a DICOM image file. The DICOM Standard currently has the Supplement 23 that defines general
SR attributes such as observer information, completion flags, procedure description, and references to other SR files that
the creator may find important for reference. Below is a diagram taken from Supplement 23 that describes the general
structure of an SR report. Each content item can take the form of a various value types such as text, code, date, image,
coordinate, uidref, waveform, etc. Each relationship can take the form of “contains”, “has properties”, “inferred from”,
“has observation context”, etc. With such descriptive flexibility, DICOM-SR is a great mechanism to be adopted for

reports generated in molecular imaging labs.

Below in figure 4, is a sample viewer that can display an SR file. Such viewers can easily be integrated into the web-
based user interface for researchers to see their findings.

Figure 4. Sample DICOM-SR document provided by IPILab, USC. Courtesy R2 Technology, Inc.

3. RESULTS and DISCUSSION



The Molecular Imaging Informatics Data Grid is currently being implemented at the USC Health Sciences Campus.
Prior imaging studies that have been published and archived at the USC Molecular Imaging Center are being migrated
into the Data Grid system. A total of 4 TB has been allocated on two separate storage silos for this initial phase. TIFF
images have been converted to DICOM and certain text reports have been manually converted to the DICOM-SR
format. A web-based user interface has been developed to manage grid services, to allow users to log-in and upload
DICOM imaging studies and SR files, query, retrieve and view DICOM images and structured reports, and to allow
customized anonymization of incoming DICOM files before archiving into the Molecular Imaging Informatics Data
Grid. The next steps are to provide real-time support for imaging studies being generated at the MIC, to archive non-
DICOM data, and to allow remote researchers to create their own SR reports, and to plan and manage their experimental
studies online.

4. CONCLUSION

Adopting a Data Grid model into the molecular imaging and small animal imaging research community is a significant
step towards molecular level research and a bottom-up understanding of medical diagnosis and treatment methods. Some
challenges of multi-modal imaging infrastructure have been discussed to demonstrate the need for improved workflow
and virtualized archiving, distribution and computational infrastructure for molecular imaging labs. Existing work in
applying the Data Grid model towards PACS tier 2 backup solutions, where fault-tolerance is a high priority, and
imaging-based clinical trials, where data security and auditing are primary concerns, have strengthened the
understandings and approaches of applying a similar model into molecular imaging. Nonetheless this new arena of
research and imaging presents its own set of challenges for the Data Grid project to explore. Novel database designs, file
format standardization, archiving and distribution workflows are fundamental engineering steps toward a virtualized
infrastructure in molecular imaging research.
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