New Work Item Proposal from WG21 for
Web Services for Spectral CT Rendering
Introduction.

Multi-energy CT usage is expanding, driven recently by adoption of photon counting technology.

A key feature of multi-energy CT is the ability to use basis images produced by the multi-energy decomposition process to generate an extensive variety of diagnostic “spectral” images (iodine maps, virtual non-contrast images, virtual monoenergetic images, calcium maps, etc.).
DICOM has metadata to describe multi-energy acquisition, reconstruction and processing and to describe the various forms of spectral images. 
Radiologists sometimes desire particular spectral images “on demand” during the reporting process. They do not want the study cluttered with images they only sometimes want to view.  But they do not want to wait overly long for requested additional images either.
Limitations of Current Standard.

Modalities can be configured to generate a few or many different types of spectral image that might be of interest to a reviewing radiologist for the given study and send them to PACS. But this could result in the CT study becoming up to an order of magnitude larger.  That burdens the network transfers to PACS, the PACS storage capacity, network transfers to the display, the reading workflow, the physician attention span, and the archive storage capacity. 
The WADO-RS /rendered service can provide images rendered on-the-fly, but parameters to specify desired spectral results are not yet defined.  
Description of Proposal.

Add WADO-RS /rendered parameters, similar to those added in Sup228 RESTful 3D Rendering, for spectral images.
The target resource for the rendering request could specify an Enhanced CT – For Processing instance or a CT – For Processing series, similar to the 3D Rendering volume stack.  The result might look something like the following:
E.g. From a For Processing series, create a 100kev VMI and use noise map compensation
GET /rad.server/studies/1.2.250.1.59.12345/series/1.2.250.1.59.67890
/rendered?type=VMI&kev=100&noise-comp 
HTTP/1.1   Host: www.hospital-stmarco   Accept: image/jpeg

E.g. From For Processing Enhanced (overlay a 64x64 iodine map at 137,322 on VMI frame)
GET /rad.server/studies/1.2.250.1.59.12345/series/1.2.250.1.59.67890/instance/TODO
/rendered?type=iodine-map&viewport=64,64,137,322,64,64&overlay=VMI?
Parts of Standard Affected.

Part 18 DICOM Web Services, Part 17 for examples of deployment patterns
Workload.

It is expected 4-6 hours of WG 6 time will be spent for first read, and for review and approval of each of public comment, letter ballot, and final text. 
Discussion and stakeholder outreach has already begun in WG-21 and will continue. Plan to confer with WG-27
Technical Discussions the Supplement might get into:
Spectral Rendering can combine with For Processing CT to make access more standards-based, more usable, and less proprietary. Early drafts of Sup188 noted the value of rendering. The IHE Proposal for an MECT Profile also mentioned rendering.
Q. Consider (thanks Steve) allowing Accept:application/dicom to get back images you can store, process, or do pixel-based measurements (like ROI values). Might the server return a secondary capture? 3D Rendering might benefit from dicom output too. 
Q. Are there considerations about regulatory and diagnostic quality if different rendering engines with different use of calibration data, noise maps etc. render the same images.
Q. Should we make a new transaction/endpoint instead of adding parameters to the existing /rendered? Could give us more normative requirements latitude and/or constrain it’s use.

Q. For fusion of the spectral image as an overlay on a (greyscale) anatomic image, the target resource is the For Processing, so maybe use a parameter to pass the Instance UID of the anatomic image? Or pass parameters for both the underlay and overlay. Regenerate should be light enough compute to not really matter? Could be even more complex if we are asking for two images to be created and then combined. And how does this work for returning a DICOM instance rather than just a rendered JPEG. 

Q. Should we consider a way for the modality to pre-generate all the series without formally making them part of the study on PACS. Then the existing \rendered could be used to retrieve the renderings of the generated slices rather than doing on the fly generation?

Q. Should we consider Presentation State rendering as an option here to package the parameters in the PS instead of in the parameters? If we want interactive viewing (like Path) it’s a bit clunky to create a Presentation state for each view update.
Consider consulting with the user community about the parameters that are useful. 
