





						MINUTES



MINUTES:	                    			WORKING GROUP 21                                    							(COMPUTED TOMOGRAPHY)									DICOM STANDARDS COMMITTEE 



PLACE OF MEETING:			NEMA HEADQUARTERS

						ROSSLYN, VIRGINIA		



DATES AND TIMES:			WEDNESDAY, OCTOBER 25, 2000

						9:00 A.M.



						THURSDAY, OCTOBER 26, 2000

						9:00 A.M.



						FRIDAY, OCTOBER 27, 2000

						9:00 A.M.	



MEMBERS PRESENT



Eric Martin					Marconi Medical Systems

Stephen Metz					GE Medical Systems

Mineki Nishikawa				Toshiba Medical Systems		

Bas Revet					Philips Medical Systems

Emil Wirsz					Siemens Medical Systems



MEMBERS ABSENT



None



OTHERS PRESENT



Takeshi Abe					Toshiba Medical Systems

Bernhard Hassold				Siemens Medical Systems

David Snavely                      			NEMA Staff





PRESIDING OFFICERS:			STEPHEN METZ AND EMIL WIRSZ,

						CO-CHAIRMEN



1.	APPROVAL OF PREVIOUS MINUTES

		

	The minutes from the September 14 – 15, 2000 meeting were approved as presented.



2.	REVIEW OF UPDATED REQUIREMENTS DOCUMENT	 



	Members discussed the September 22, 2000 version of the Requirements for a new CT Image IOD Document. For the advantages with respect to multi-frame image representation they recommended that a comparison be made between single-frame and multi-frame to show the gain in performance of multi-frame over single-frame. With regard to the disadvantages of going to multi-frame it was recommended to add that backward compatibility was more difficult and that workstation updates would be required. They also stated that they wanted the ability to send individual images before the completion of the acquisition. This is possible by using the new MR structure for multi-frame image representation.



	Every CT manufacturer does localizer images differently. There is a need for a single model. Members changed Section 2.4 Series Definition to Data Grouping and discussed Grouping in the Series Construct and Grouping in a CT Multi-frame Image. A Section on Anatomy Imaged was added. Under Gated Studies, Contrast Gating should be added. In Section 3.4 Unit Representation of Pixel Data a value representation was discussed. Also, members recommended that CT raw data be added.



	Members felt the need for multi-frame in CT. However, there was not consensus as to whether single-frame was also needed. Members will discuss this in their respective organizations. The alternatives are:



A new enhanced single frame IOD

A restrictive multi-frame/single-frame IOD

Add new attributes to single-frame

Do nothing 



	Members reviewed and made assignments with regard to the revised October 26, 2000 Requirements document based on comments made during the first two days of the meeting. Issues identified included:











2.2 Localizer Issues – Eric Martin will document the decision made for 2.2.2 and 2.2.3 that different image types should be used as localizers. There was no decision on 2.2.1 and this will be kept open.



2.3 Scanning Parameters - Every member should look over the attributes discussed at this meeting for scanning parameters. Particular attention should be given to whether multi-slice should be indicated or not, a definition for spiral pitch, and additional acquisition types that should be listed.



2.4 Data Grouping – Add Contextual, Study, and Virtual Structural Split Groupings.



2.5 Presentation Data – Removing presentation data from the new CT Image IOD and use Grayscale Soft Copy Presentation was left as an open issue.



2.6 Reconstructed Image Type – Enhancement of the Image Type Attribute was left as an action item.



2.7 Volumetric Issues – Stephen Metz will look into the volumetric issues and overlap with the 3D group.



2.8 Contrast/Bolus Clarification – This will be reviewed after applications are specified.



2.10 Coordination with other Parts of the Standard – Interpretation Worklist should be added.



2.12 Improve Interoperability – There is still work to do for standardizing private attributes. Members should review all their private attributes.



3.2 CT Fluoroscopy – Bernhard Hassold  will investigate what is needed.



3.3 Contrast Tracking Studies – All members will investigate what each is doing in this area.



3.4 Unit Representation of Pixel Data – Takeshi Abe and Mineki Nishikawa will investigate.



3.5 Applications requiring Color Information – All will think of use cases and what it means.



3.6 Fusion Capabilities – Bernhard Hassold will prepare a proposal on a new Landmark Module.



3.7 CT Raw Data – Members will review the MR raw data proposal.











3.	REVIEW OF SUPPLEMENT 49 – ENHANCED MR IMAGE STORAGE SOP CLASS



	Members reviewed Supplement 49 – Enhanced MR Image Storage SOP Class as a guide to the development of the CT IOD. The question of whether there should be a separate IOD for raw data or to have a common SOP Class which covers raw data was discussed. Also, it was agreed that the current CT IOD should not be retired. A CT overlay plane was discussed and the general opinion was that it was best not to have a multi-frame overlay in CT but to support Soft Copy Presentation State. The need for streaming in CT was also discussed along with the need to add Modality LUT to the CT IOD in place of rescale slope and intercept.



	Specific comments on Supplement 49 included:



Physiological Sync. – Attempt to generalize this.

Spatial Saturation should be renamed MR Spatial Saturation.

Change MR Multi-frame Header Index Sequence to an attribute with VM of n, VR of AT.

Figure C.7.X – Reuse of functional group numbers in Common and MF Header Sequence is confusing.

Figure C.7.X – Change MF Header Index Sequence to MF Header Index Attribute.

Figure C.7.X – Remove individual attributes in sequences.

Figure C.7.X – Remove the two function group sequence in the upper right.

Figure C.7.X – Meaning of the remaining arrows (i.e. the arrows showing Function Group in the Individual Frame Sequence to the Frame Pixel Data).

Functional Group Pointer Macro – Delete the pointer.

Interested in reviewing the functional groups and trying to make them common between MR and CT.

Interested in reviewing the “Intent Collection Mechanism” and seeing if they can be common between CT and MR.

Softcopy Presentation State required to be supported by acquisition devices so that annotation (specifically what has been traditionally provided via the Overlay Plane) may be provided to receiving applications. How should this be documented?



4.	WORK ON CT SPECIFIC TOPICS



	Members reviewed Supplement 58 – Enhanced CT Image Storage SOP Class to determine what should be changed or added. In Table A.X-1 Enhanced CT Image IOD Modules members added the following:



a) General Anatomy Imaged			M

b) General Multi-frame Header		M

c) Enhanced CT Image			M

d) Cine						U

e) Multi-frame					M

f) Physiological Synchronization		C – Required if Physiological Synchronization was            applied to the image(s)

g) CT Multi-frame Header			M

h) CT Modality LUT				M or U?

i) Presentation LUT				?



	In Table C.8-X Enhanced CT Image Module Attributes removed “Rescale Intercept” and “Rescale Slope”. Added to the table should be:



a) Scan Parameters

- Patient Position 

- Tube Height

- X-ray Generation

- Collimation

b) Pixel Description

- Samples per Pixel

- Bits Allocated

- Bits Stored

- High Bit

- Photometric Interpretation

c) Image Description

- Image Type

d) Scanner Geometry

- Rotation Direction

- Gantry/Detector Tilt

- Data Collection Diameter

- Source to Detector

- Source to Isocenter

e) X-ray Generation

- kVp

- X-ray Tube Current

- Exposure Time

- Exposure

- Generator Power

- Filter Type

- Focal Spot

f) Reconstruction Parameters

- Convolution Kernel

- Reconstruction Diameter



	



	Action Items for next meeting:



Definition of pitch (Especially for multi-slice)

Performed Procedure Step Dose – Is this sufficient for CT?

Tube Current Modulation – how should this be expressed?



Members identified Acquisition Types as: Axial, Spiral, Localizer, Fluoroscopic, and Perfusion (more of an application).



5.	ASSIGNMENTS	 



	The following assignments were made:



A. CT functional groups – Individual members

Dose Issue (Performed Procedure Step Dose - determine if adequate) – All

Acquisition Information – Eric Martin

Image Type – Emil Wirsz

Reconstruction Parameters – Stephen Metz

X-ray Generation – Stephen Metz

Pixel Description (Monochrome II, signed or unsigned) – All

CT Modality LUT – Takeshi Abe and Mineki Nishikawa

Table Speed – Eric Martin



B. Restrict grayscale to monochrome II and unsigned – Eric Martin



C. Color images – RGB, Palette, ARGB or RGB and Palette - All



D. What to do other than enhanced CT IOD - All

New enhanced

Restricted single frames

Adding some type 3 to existing IOD

Do nothing

	

E. Review DX anatomy module which will be general anatomy module and see if sufficient or need to add to it (particularly the code table). - All



F. Review physiological synchronization module and how to generalize for CT. - All



G. Review Public Comment draft of Supplement 49. - All



H. Definition of spiral pitch factor, specifically for multi-frame. All



I. What should the image type be? - All



J. Different terms for spiral and axial. - All



K. Review Requirements Document - All



6.	AGENDA FOR DECEMBER MEETING



Review output of Supplement 49 Public Comment document and provide comments to WG 16.

Discuss the output of the homework assignments.



7.	TIME AND PLACE OF NEXT MEETING



	The next meeting of WG 21 will be held December 6 – 8, 2000 in Delft, the Netherlands if Supplement 49 is approved for public comment. If not, then the meeting will be rescheduled. Following meetings of WG 21 are planned for February 14 – 16, 2001 at NEMA Headquarters in Rosslyn, Virginia and for April 5 – 6, 2001 in Kobe, Japan.



8.	ADJOURNMENT



	The meeting of WG 21 adjourned at 4:55 p.m. on Wednesday after a recess for lunch between 12:25 p.m. and 1:30 p.m., at 5:05 p.m. on Thursday after a recess for lunch between 12:05 p.m. and 1:15 p.m. and at 12:35 p.m. on Friday.



								Reported by:                         										David R. Snavely

								Secretary, WG 21

								DICOM Stds. Comte.											(November 8, 2000)
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