Proposal for New Work Item for WG27 on Web Technology Based 

Management and Storage of DICOM Studies
Introduction

Several trends in medical imaging are creating the need for Web based management and storage of DICOM studies: 
· Studies size is increasing,
· Study transmission time is increasing,
· PACS migration is becoming increasingly untenable,
· Study sharing is becoming more important,
· Physical media, e.g. CDs, DVDs & USB drives, are an expensive, inefficient and error prone way of distributing studies, and
· Cloud based systems combined with remote visualization promise to offer faster and cheaper access to medical imaging studies.

These trends have created a significant need for a standard Web technology based way to efficiently manage, transmit and store DICOM studies within and across medical system domains.  There is also a need for DICOM persistent object storage systems that can be used by more than one PACS and which supports the addition or changing of PACS systems without migrating study data.

Web technologies have advanced to the point where they are in wide spread use not only for delivering Web content, but also for Web based storage, Cloud Computing and the delivery of ASP applications.  Remote Visualization (aka Remote Rendering) has made it possible to deliver MPR with 3D and other advanced visualization applications over WAN/broadband networks.  The DICOM Standard should leverage these Web technologies to reduce the cost and improve the efficiency of managing, transmitting and storing DICOM studies and related information.  This was the main reason why the DICOM Committee created Working Group 27: Web Technology for DICOM.  
The new standard will leverage existing Web technologies and allow vendors to significantly improve the transfer speed of DICOM studies as well as eliminating the need for PACS migrations in the future.  It will also eliminate the need for storage caches in mini-PACs that are located “nearby,” e.g. in the same data center, as the DICOM persistent object storage system.

It is proposed that the DICOM Standards Committee approve a Work Item for the development of a new supplement on Web technology based management and storage of DICOM studies.  The Work Item will leverage the foundation created by the Medical Image Network Transport (MINT) protocol.
Limitations of Current Standard

While DICOM has made use of Web technologies with the WADO standard, it does not currently support a Web technology based method of storing, updating, transferring (except for retrieving), deleting and searching for studies.  It also does not support a standard Web based method of storing studies in a DICOM persistent object storage system so that multiple PACS can share the same storage and avoid the need for migration when replacing a PACS.  While Vendor or PACS Neutral Archives (VNA/PNA) are trying to address the problem of supporting multiple PACS from one archive they are not addressing the need to eliminate migration from one VNA/PNA vendor to another.
WADO has solved a different problem, i.e. read only access and rendering of DICOM studies; whereas, the proposal is concerned with the overall management, transmission and storage of DICOM data, not rendered data, over the Web.

Description of Proposal

This proposal is to define a RESTful Web protocol that supports the management and storage of DICOM studies within and across medical domains.  The protocol defines methods for the following transactions with a DICOM Storage System (DSS):

· Create – creates a new study,
· Retrieve – retrieves all or part of an existing study,
· Update – updates an existing study,
· Copy – copies a study from one DSS to another DSS,
· Move – moves a study from one DSS to another DSS, and
· Delete – deletes a study.
These transactions send normalized studies rather than composite studies.  Each transaction uses only one HTTP(S) message and response, thus allowing the transfer of an entire study or series using only one message.  This mechanism avoids the “end of message” problem that occurs when transmitting composite studies.  Since Web technology based Management and Storage of DICOM studies (WMSD) uses normalized study metadata, it is possible to efficiently retrieve only the metadata for a study, which in turn allows a more efficient display of studies since the metadata can be quickly retrieved first, and it can then be used to create a hanging protocol while the binary objects of the SOP instances are being retrieved.
This protocol defines the interface to a DICOM Storage System.  The studies, series and objects are addressed using URIs, which correspond to these resources.  For example, a study might be accessed using the following URI:

http://WMSD.jhu.edu/studies/<studyUID>

Where http://WMSD.jhu.edu is the service provider and /studies/<studyUID> is the resource that contains the study.  The WMSD protocol will allow the efficient life-cycle management of DICOM objects, including 1) updates containing additional data, such as new series or presentation states, and 2) the modification of study information for quality control purposes.
The WMSD protocol defines the interface to the DSS, but not how the studies are stored in the DSS, thus the same interface can be used for long-term storage systems as well as caches in both servers and clients.  The protocol will not specify a mechanism for authentication and authorization, but will be compatible with existing methods.
The new protocol will support all existing and future IODs.

An initial version of this protocol, called Medical Image Network Transport (MINT), has been created and a reference implementation is available at http://www.gotMINT.org. 

Parts of Standard Affected

DICOM 3.0 PSxx Web technology based Management and Storage of DICOM Studies

Workload

Approximate WG-27 agenda time required:

4 face-to-face meetings and 16 teleconferences for development of public comment draft.

2 face-to-face meetings and 4 teleconferences and following public comment

Approximate WG6 agenda time required:

2+2 hour for each of four meetings for development through public comment release

2+2 hour letter ballot release over two meetings
2+2 hour final text and one teleconference
Total 80 hours over 24 months.
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