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M I N U T E S

DICOM WORKING GROUP TWENTY-SIX

(Pathology)

March 1, 2008
Denver, CO, USA
Called to order: 9:00 AM 
Meeting closed: 1:45 PM 
Presiding Officer: Bruce Beckwith

Attendance:

	Company
	Person
	Status

	Aperio
	Eichhorn, Ole
	 Rep

	College American Pathologists
	Beckwith, Bruce
	Rep

	Dako
	Schmid, Joachim
	 

	Dmetrix
	Descour, Michael
	Rep

	GE Healthcare
	Melanson, Tony
	Alt

	Objective Pathology
	Watson, Kemp
	Observer

	Philips
	Van Wijngaarden
	Alt

	Zeiss
	Bauer, Johann
	Alt

	
	Koller, John
	Observer

	 
	Clinch, Noah
	Observer


Work Items assigned:

1. Ole Eichhorn will flesh out and distribute the first draft of the WSI index/map object that we discussed.  
2. Ole Eichhorn will make revisions to the draft supplement to reflect discussion at today’s meeting. 
3. Various volunteers will convert into JPEG2000 a very large image (that Kemp Watson handed out  on DVD) and post to the listserve the length of time it took to do the conversion and the specs of the machine used to do the conversion.
The meeting began with administrative items, including introductions around the table. This was followed by Bruce giving a summary of the aims and progress of the working group for the benefit of new attendees.   

1. Supplement 122 Update:
Supplement 122 is currently in letter ballot.  Results of the ballot should be known before our next meeting in May.  

2. Whole Slide Imaging Issues:

Since we had a few new attendees who were not familiar with the proposed mechanism for handling whole slide images in DICOM, we started with Ole giving a brief review of the main ideas contained in the presentation made in January to WG-6.  
In response to some of the discussion on the listserve recently, Ole emphasized that the proposed “tiling” proposal would be entirely compatible with a JPEG2000 / JPIP implementation.  The proposed concept of storing an image in a pyramid allows for there to be a single layer in the pyramid, allowing straightforward use of JPEG2000/JPIP.  However, this would limit the image to 64k x 64k pixels.  In order to get around the pixel dimension and size limitations currently in place, some sort of subregion arrangement must be used and the group agreed that the proposed pyramid with layers of tiles will be a useful concept.
We agreed on the general principle that in order to make the structure as flexible as possible and allow as much innovation as possible, very few absolute limitations with regard to the contents of the pyramid would be imposed.  However, in order to simplify some aspects, we agreed that with a particular “slice or layer” of the pyramid, all tiles must be the same size and shape and must not overlap (no duplicate pixels) and must have the same image format (image file format, compression, color channels, etc.) and represent the same “z” plane.  Additional z-planes (representing different focal planes) can be represented as a different layer in the pyramid.  In this way one pyramid might have multiple layers at the same resolution, each representing a different color channel, compression scheme, focal plane, etc.
We identified a number of questions for which we need to consult WG-6 or other experts:

· Can we or should we include an “audit trail” which records manipulations of a image after acquisition (reducing pixel depth, compression, etc.)

· Should these tiles be implemented as a series of images or as one or more linked multiframe objects analogous to multiframe MR.  Is there any overhead benefit for one method vs the other?  Is there any implementation advantage to using one vs the other.

· Should we specify that all layers related to an image must be kept in one particular series/multiframe object or should each layer have it’s own series/multiframe object?

· Could individual layers or even all of the series/multiframe data be pointed to by a URL?

· Would there be any benefit to having each individual frame or tile have a pointer to the index/map object that contains the overall image information?

· Are current annotation mechanisms in DICOM suitable to handle the range of size and resolutions encountered in WSI images?

We discussed again the advantages of JPEG2000, but concerns were raised regarding the real world performance for encoding/retrieval with very large objects.  Kemp Watson passed out DVD’s with a 64k x 64k image in PPM format and requested that those were were able to convert it into a JPEG2000 file to do so and report the results (time it took) to the group via the listserve along with the specs of the machine used to do the encoding.  We also wondered whether the WADO function in DICOM would be useful for accessing  JPEG2000 WSI images until browsers incorporate native support for JPEG2000.

We also discussed two ancillary images that should be optionally included in a WSI image object – the label image and a low power image of the entire slide (not just the region scanned at microscopic resolutions).
We did not discuss modality worklist changes that might be needed to communicate with scanners.
We also discussed the issue of intellectual property with regard to virtual microscopy.  Bruce Beckwith reported that he had emailed Lorne Davies of Olympus asking for a status update concerning their IP in this area and has not received a response to date.  We also came to the conclusion that no matter what sort of solution we come up with, it will potentially be covered by at least some IP, so we should focus on creating a robust model for storage/retrieval of these very large images.

3. Meeting Schedule

We reminded attendees of the meeting schedule for the remainder of 2008. 

· May 17, 2008 in conjunction with the European Telpathology & International Virtual Microscopy Congresses in Toledo, Spain (near Madrid).
· Sept. 27 or 28 in conjunction with CAP’08 in San Diego, CA.
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