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OLD BUSINESS

1. DICOM Standards Working Group 22 (Dentistry) status report

Discussion:

a. DICOM Working Group 22 (Dentistry) has been approved by the DICOM Standards Committee with support of the appropriate bodies of the American Dental Association (ADA) and the National Electrical Manufactures Association (NEMA). 

b. The ADA accepted the invitation from the DICOM Standards Committee to act as Secretariat for DICOM Working Group 22.

c. The strategy document for the Working Group has been approved by both organizations.

d. Membership in the Working Group has been approved and is the same as the membership for ADA Working Group 12.1: DICOM. All participants in Working Group 12.1 have agreed to become members of Working Group 22. While members in Working Group 12.1 must be from North America (with all others being associates), membership in Working Group 22 can be all-inclusive since DICOM is international in scope. The Co-Chairs of the two working groups also will be the same.
e. Working Group 22 goals, priorities, and responsibilities described in “DICOM Standard Committee Working Group 22 (Dentistry)” (see Attachment 1) was reviewed. The document will be updated as needed, subject to the approval of the DICOM Standards Committee.

2. ADA Working Group 12.1 (DICOM)

Discussion:

a. Dr. Farman discussed ADA Working Group 12.1 goals.

b. Major goals are to achieve interoperability, not just DICOM conformance, and to achieve plug and play ability. Interoperability will be promoted using DICOM standards and other standards since use of DICOM alone does not guarantee interoperability.

c. Working Group 12.1 will develop white papers explaining to the profession how DICOM will be used. It will also develop and present educational materials and programs.

3. Supplement 92, Media Application Profile for Digital Radiographic Images in Dentistry (see Attachment 2)

Discussion:

a. DICOM Supplement 92 has been out for public comment. Comments from GE Medical, Schick Technologies, and Trophy Radiology/Kodak were submitted to NEMA in its capacity as Secretariat to the DICOM Standards Committee. Representatives from each of these organizations presented their respective comments.

b. GE Medical’s comments (see Attachment 3):

1) Image compression was discussed. It is important for interoperability that a vendor’s viewer can read image data created by the system of a different vendor. Given the options of no data compression or compression using one agreed upon method, no compression was preferred.

2) Secondary capture, capturing film images into a digital system for display, was discussed. The intent in writing Supplement 92 was to include scanned images. Specific information present in an image header, such as patient identification, tooth number, date of image, is not present in Secondary Capture. It was pointed out that Secondary Capture is critical and that general dental practitioners and organizations such as the VA/DoD will require it.

3) Supplement 92 cannot discuss a viewer as this is not a DICOM issue per se.

4) Modifications to Table X.1-1 were discussed. It was suggested that the term “x-ray” in the suggested changes be replaced by “radiographic”.

5) The modifications to Figure X. 2-1 involving re-labeling of the blue boxes was discussed. 

c. Trophy Radiology’s comments (see Attachment 4, 5, and 6):

1) Changes to section X.3.1 and Table X.3-1 were discussed. Removal of the FSU column in the table and the second sentence in the introduction of the section were suggested.

2) Changing “Digital Intra-oral X-Ray Image Storage – For Presentation” and “Digital X-Ray Image Storage – For Presentation” from mandatory to optional in the FSC column raised the concern that anything les than mandatory creates the risk that interoperability will be lost. It was suggested that they be made “Conditional” and that a supporting statement be added. It was pointed out that supported SOP classes must be specified when and FSC is specified.

3) The note following Table X.3-1 was also discussed. It was proposed that the phrase ” computed radiography, as well as for directly acquired digital data” be eliminated, ending the sentence at “scanned film”.

4) Changes to Sections X.2.1.1 and X.2.1.3 suggested in the comments were discussed. Since it was previously agreed to remove FSU from Table X.3.1, it was suggested that Section X.2.1.3 be changed to “File Set Updater is not supported.”

d. Schick Technologies’ Comments (see Attachment 7)

1) Comments pertaining to Table X.1.1 were resolved during the discussion of GE Medical’s comments.

2) Contents of Section X.3.2.1 were discussed. It was noted that the patient name and identification are required as Type I in Media Profile. The requirement for date of birth was discussed relative to the problem of the inability to enter a “fake” value in this field when the date is not known.

3) Three DICOM modules were discussed:

a) Detector Module contains a field for Detector ID but not manufacturer.

b) X-ray Generator Module has the potential of including information about the generator (e.g., kVp) but not identification.

c) Equipment Module which produces the DICOM Out and contains a field for manufacturer and serial number.

Conclusion:

a. DICOM Supplement 92 should incorporate changes as agreed.

Recommendations: The following recommended changes to DICOM Supplement 92 were agreed to by the joint Working Group members present without dissent:

a. No data compression would be supported for grayscale images.

b. Secondary Capture would not be specifically included but that it should not be specifically excluded in wording to Supplement 92.

c. The following changes be made to Table X. 1-1:

1) Change the Table to a 3-column format.

2) Change the Application Profile name to “Dental Radiographic Interchange”.

3) “Interchange of dental radiographic images on CD” be the Description.

4) The sentence following the table will be deleted.

d. The label on the blue boxes representing specialists in Figure X.2-1 be changed to “[specialist] Office”.

e. Delete the FSC column in Table X.3-1.

f. In Table X.3-1, change “Digital Intra-oral X-Ray Image Storage – For Presentation” and “Digital X-Ray Image Storage – For Presentation” in the FSC column from mandatory to conditional and add a supporting statement.

g. Change the note following Table X.3-1 to “Note: The Digital X-Ray Image Storage and Digital Intra-oral X-Ray Image Storage For Presentation can be used for scanned film.”

h. Change the beginning of the sentence in Section 2.1.1 to “An FSC may optionally offer the ability to…”

i. Reject the recommendation in Trophy’s Comment 3 to delete the note following Section 2.1.1.

j. Delete all contents of Section X.2.1.3 and add the sentence, “File Set Updater is not supported.”

k. Request that DICOM Standards add manufacturer, model, and serial number to the X-ray Generator Module as Type 3.

l. Delete section X.3.2.1, Patient Module.

m. Change Section X.3.2.1 General Equipment Module as follows:

1) Delete “Device Serial Number”.

2) Add “Detector ID” as Type 2.

3) Make Manufacturer, Institution Name, Manufacturer Model Name, and Software Version Type 2.

4) Request that DICOM Standards add “Detector Manufacturer Name” as Type 3 and “Detector Manufacturer Model” as type 3; and that, if created, they be Type 2 in Supplement 92.

NEW BUSINESS

1. Recording Secretary and Parliamentarian

Discussion:

a. Glenn T. Haggan was nominated as Reporting Secretary.

b. Xavier Carayol was nominated as Parliamentarian.

Action:

a. Nominations were seconded.

b. Dr. Haggan and Mr. Carayol were approved without dissent or abstention on voice vote.

2. Hanging Protocols and Presentation States

Discussion:

a. Patent issues related to virtual mounts was discussed. There is an issue of existing software patents that may or may not be enforceable. NEMA’s concern is the possibility of patents that arise out of a standard.

b. The existing patent on presentation of dental radiographic images was discussed. This patent was said to cover how images are laid out as thumbnails on the screen. Software “packaging “ and communication of a set of images from one system to another may not infringe on this patent; but display of those images on the receiving system may.

c. The Department of Veterans Affairs (VA) and the Department of Defense (DoD) are looking to the Working Group for knowledge of what information must be in the header of images that will allow the images to be presented on the screen in a desired format and that will to enable sorting. That information must be in all images. It will be up to each vendor to determine how to present the images using that information.

d. It was pointed out that there is a wide variation in presentation of intraoral images desired by clinicians and that this makes agreement on standard views difficult.

Conclusion:

a. The information to be contained in the image header that will enable presentation and sorting must be determined.

Recommendation: The following recommendations were agreed to by Working Group members:

a. The Working Group will develop the information to be contained in the image header.

b. Discussion of Presentation States was tabled.

Action:

a. Xavier Carayol agreed to review Supplement 60.

3. Use Cases for Dentisty

Discussion:

a. Paul Gihring and Don Van Syckle presented draft use cases for dentistry that will be used for development of joint Department of Veterans Affairs and Department of Defense DICOM conformance requirements for dentistry (see Attachment 8). The purpose of the use cases is to bring out the requirements. Working Group members were invited to provide feedback on the use cases. 

b. The use cases are an anecdotal description of a real situation where an provider or facility has images that are to be transferred to another provider or facility.

c. A spreadsheet describing the DICOM services and non-DICOM services required for each use case was generated (see Attachment 9). Those services are cross referenced to VA/DoD requirements. 

Conclusion:

a. For each use case, changes should be made to strengthen the description.

Recommendations: The following recommendations were agreed to by Working Group members:

a. Use Case 1

1) The viewer must be Microsoft Windows compatible.

2) The viewer features should be specified.

3) It should be specified that the patient’s name and identification should be included when printing with the viewer. Thus, JPEG format would not be valid.

4) Step number 9 should be restated.

b. Use Case 2

1) The “standard office printer” should be changed to photo or image quality printer.

2) Since a provider is more likely to use his/her own DICOM viewer, the last sentence should be deleted.

3) Step number 3 should be eliminated as a separate item. Its contents should be incorporated into step number 1 and placed between the first and second sentence.

4) In step number 5, the phrase “…the dentist prints…” should be changed to “…the dentist may print…” The phrase “…to take with him to a specialist” should be deleted.

5) In step number 6, reverse export and print in the last sentence.

6) In the appropriate section of the spreadsheet, add a check mark in FSR.

c. Use Case 3

1) This use case was felt to describe a “mini- PAX”.

2) In the introduction of the use case, the word “necessarily” should be deleted.

d. Use Case 4

1) A variation of this use case is the established patient in the practice who has old film images.

2) Two changes were recommended on the spreadsheet:

a) Change Secondary Capture and Visible Light to “U/P”.

b) Add a Presentation State column as this is a requirement.

e. Use Case 5

1) This use case was felt to describe a PAX system.

2) Modality Worklist must be added to this use case. The use case should begin with this capability as it is a requirement.

3) Mr. Van Syckle stated that Storage Commitment, Modality Performed Procedure Step and Print will initially not be requirements in the joint VA/DoD document.

4) A recommendation was made to eliminate DICOM Print since this will never be used clinically as it is costly to include in the product and is costly to use.

5) On the spreadsheet, a “U” should be added in the Modality Worklist column.

6) Also on the spreadsheet, the red “U”s in MPPS and Storage Commitment should be changed to blue (Optional).

f. Use Case 6

1) It was suggested that Use Cases 5 and 6 should be combined since Modality Worklist will be in Use Case 5.

g. Use Case 7 was not discussed.

Action:

a. VA and DoD consultants will use the suggestions made by members in editing the Use Cases.

b. Scott Benjamin agreed to develop use case scenarios from the point of view of the general dentist rather than the institution.

4. Visible Light Imaging

Discussion:

a. Scott Benjamin, Chair of ADA Working Group 12.4, previewed the current status of visible light imaging standards

b. There is no set of terminology that meets the professions needs. He reviewed the proposed descriptors of views in ADA Technical Report 1029, which include intraoral, extraoral, and soft tissue. This has not been taken to the next level of a standard that vendors can write software to. 

c. There is a SNO-Dent committee of the ADA that could provide descriptors.

d. Supplement 92, after its completion, could be used as a basis for visible light imaging standards. Anatomic relationships should be resolved so that they can be included in that Supplement.

Recommendation: The following recommendation was agreed to by Working Group members:

a. It was recommended that the SNO-Dent Committee of the ADA provide descriptors.

Action:

a. John Goyette agreed to begin drafting a supplement for visible light the understanding that the final document will need a SNO-Dent information grid.

5. ADA 2004 Annual Session

Discussion:

a. Planning for the ADA Annual Session in Orlando was discussed. 

b. The target audience of the Working Group is the end user. However, there was very little attendance at the booth by attendees during the 2003 ADA annual session due to booth location. Eliminating the DICOM booth was discussed. The 2004 convention floor will be set up in a marketplace concept. Thus, digital radiography vendors will be in proximity to one another. A DICOM presence at each vendor’s booth was proposed with the possibility of interoperability demonstrations between vendor booths. 

c. A common DICOM theme display at all participating vendor booths was discussed. Signs of equal size with the title “We Exchange Digital Images” and a subtitle of “The Multivendor DICOM Initiative” was proposed. It was further proposed that the DICOM logo be included.

d. At the 2003 meeting, a CD containing radiographic images was distributed. It was noted that the images were not truly DICOM. The CD could be modified and distributed at participating vendor booths. 

e. The technical understanding of dentists at the present time was discussed. Too great an emphasis on the technology and technical terminology may be counterproductive.

f. The ADA SCDI will have a booths during Technology Day. Drs. Farman and Benjamin will have separate Table lectures/demonstrations in the same area throughout that day.
Conclusion:

a. The DICOM booth located in the ADA section of the convention floor should be discontinued.

b. A CD should be distributed to attendees at vendor booths.

c. A common theme should be displayed at participating vendor booths.

Recommendation: The following recommendations were agreed upon by Working Group members in attendance:

a. Eliminate the DICOM booth in the ADA section of the convention floor.

b. Present a “round table” and have display booths during Technology Day that demonstrates interoperability. 

c. The theme “We Exchange Digital Images” with a subtitle of “The Multivendor DICOM Initiative” will be displayed on signs at participating vendor booths. The DICOM logo be included on the signs. All signs will be of equal size.

d. A new CD will be distributed to attendees at vendor booths. The CD will contain DICOM images with viewer and a self-running educational PowerPoint presentation. “DICOM” as a term will be de-emphasized and the exchange of images that happens to be DICOM will be emphasized. The CD will have the same theme and logo as the display signs and will be packaged in a brochure or case with educational material. The names of all participating vendors will be listed on the brochure/case and on the CD.

Action:

a. Jean-Marc Inglese agreed to prepare the CD.

b. Mike Null agreed to develop a brochure or case for the CD.

6. DICOM FTP Server

Discussion:

a. Harry Soloman informed the members of the availability of the DICOM FTP server that is for the use of all DICOM working groups. Working group internal documents should be posted.

b. The DICOM Working Group 22 site can be accessed at:

ftp://d9-workgrps:goimagego@medical.nema.org/medical/private/dicom/workgrps/wg22

7. ADA Technical Report 1023
Discussion:

a. Sharon Stafford stated that Technical Report 1023 has not been moved to Committee 12. The report is needed by ADA after its completion and approval by SCDI Working Group 12.1.

b. The technical report was discussed during the October 2003 WG 12.1 meeting and changes made to the document. It was assumed that the document was complete.

c. The October 2003 minutes of the SCDI were reviewed. It was noted that there was only brief mention of the technical report. 

Recommendation: The following recommendation was agreed to by working group members:

d. Technical Report 1023 as modified during the October 2003 meeting will by obtained and distributed to members. 

Action:

a. Allan Farman will obtain and distribute the technical report to members.

FUTURE MEETINGS

1. The next meeting of Working Group 22 was scheduled on April 26 – 27, 2004 at the American Dental Association, Chicago, IL.
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ATTACHMENT 1

DICOM STANDARD COMMITTEE WG-22 (DENTISTRY)

Secretariat:   American Dental Association (ADA)

Secretary:  Sharon Stanford (ADA)

stanfords@ada.org
Co-Chair  Allan G. Farman, BDS, PhD (odont), DSc (odont), Univ Louisville   

agfarm01@louisville.edu
Co-Chair  John Goyette, Schick Technologies

JGOYETTE@schicktech.com

Date of Last Update: Not Applicable

Scope:

To address all issues relating to imaging and reporting of image-based studies in dental applications.

Roadmap:

The implementation of dentally relevant objects (e.g. DX, IO, SC, SR) will be emphasized in dental care environments. Specifications within DICOM are needed to promote image interoperability between digital imaging systems for dentistry. Coordinated education and demonstration projects for vendors and users are essential to achieve broad adoption of the standard in dentistry. Extensions/refinements to existing objects will be introduced to accommodate existing and emerging digital imaging and related techniques used in dentistry. 

Current Work Items:

· Development and implementation of a Media Application Profile Supplement for dental grayscale images

· Development and implementation of a Media Application Profile Supplement for dental color photographic images

· Development of guidelines for standardization of digital x-ray virtual mounts, including variation in the intra-oral full mouth series

· Development of guidelines for standardization of digital photographic mounts for intra-oral and extra-oral projections

· Creation of templates for structured reporting

· Development of guidelines for overlays used in dentistry such as the cephalometric tracing

· Evaluation of existing objects or current work items for use in dental imaging

Risks:

Implementation of existing standardized DICOM objects is just beginning in dentistry. While there is heightened awareness of DICOM in the vendor and user communities, new vendors are entering the marketplace with increasing frequency. There is a need to introduce the new vendors to the concept of DICOM and also to explain both the advantages and limitations of DICOM to users.

Relationships to other Standards:

The DICOM initiative in dentistry is closely allied and embedded in the ADA more general SCDI initiative for interoperability of all electronic media, inclusive (but not exclusive) to diagnostic images. Further it is recognized that the goal of interoperability for dentistry will involve concepts that transcend DICOM and include HL-7 and IHE concepts. WG-22 anticipates working closely with the ADA SCDI initiatives and common membership with ADA WG 12.1

ATTACHMENT 2

Digital Imaging and Communications in Medicine (DICOM)

 Supplement 92: 

Media Application Profile for Digital Radiographic Images in Dentistry

Prepared by:

DICOM WG 22 - ADA SCDI WG 12.1

VERSION:0.5
Public Comment, October 30, 2003

This is a draft document for internal ADA and NEMA purposes only.  Please do not circulate, quote, or reproduce it except with the approval of either party.

Send Comments on this document to Howard Clark, mailto:how_clark@nema.org .

Revision History

	Version
	Date 
	Comments

	0.3
	10/28/2003
	Added feedback from dental WG meeting: Added DX and SC SOPs to Table X.3-1
Added mandatory type 1 tags for Patient and General Equipment modules in section X.3.2
Removed USB-Jump Mass Storage from Table X.3-3

	0.4
	10/30/2003
	Incorporated WG VI feedback: eliminate: “For Processing”, SC SOP Classes, DVD, compression, and made some editorial changes, added 10 bits images to requirements.


Open Issues

	1. Is there a real use case for requiring compression on CD, given that a) the images are small and will fit and b) applications supporting compression are more complex and c) support for the FSR would have to be mandatory for interoperability?

	2. Secondary capture is not supported, since the primary use case was for scanned film (e.g. bitewings), and DX objects can encapsulate those with sufficient information entered about the film? Are there screen-save or other use-cases for SC?

	3. Should Grayscale Softcopy Presentation State Storage be required, e.g. for annotations?

	

	


Table of Contents

14Revision History


14Open Issues


15Table of Contents


16Foreword


17Annex X
Dental Application Profile (Normative)


17X.1
Class and Profile Identification


17X.2
Clinical Context


18X.2.1
Roles


19X.3
General Class Profile


19X.3.1
Abstract and Transfer Syntaxes


20X.3.2 Additional Module Requirements


20X.3.2
Physical Media And Media Formats




Foreword

This Supplement to the DICOM Standard adds a media application profile for intra-oral, panoramic and extra-oral digital radiography or scanned films

The profile requires the ability to READ and WRITE DICOM datasets including the DICOMDIR (DICOM Directory) to interchange (removable) media and satisfies the following requirements:

a) DICOM image file format will be the standard for exchange of grayscale dental radiographic images. 

b) For Presentation images will be supported. 

c) CD-R media will be supported.

d) Digital x-ray systems shall be able to read 8, 10, 12, and 16-bit grayscale images as already defined in the IOD. 

e) The DICOMDIR will be supported.

f)  As required by PS3.10, a file name extension will not be used and the file name will be limited to 8 characters.

g) Only uncompressed DICOM Transfer Syntaxes will be supported.

h) The presence of a DICOM viewer application on the CD is not prohibited

. 

Annex X
Dental Application Profile 
(Normative)

X.1
Class and Profile Identification

This Annex defines Application Profiles for Dental Media Storage applications. Each Application Profile has a unique identifier used for conformance claims. The identifier used to describe each profile is broken down into three parts: a prefix, mid-section, and suffix. The prefix describes the overall Application Profile Class and is common for all Dental application profiles. The mid section describes the specific clinical application of the profile. The suffix is used to describe the actual media choice the profile will use.

The prefix for this class of application profiles is identified with the STD-DEN identifier. 

The suffix is used to describe the actual media choice used for the conformance claim. Any of the Dental Media Application Profile classes can be stored onto the media described in the Table X.3-3.

The specific Application Profiles are shown in the following table.

Table X.1-1
APPLICATION PROFILE IDENTIFIERS

	Application Profile
	Single Frame

	Image Display
	STD-DEN-CD


The ID Application Profile Classes are intended to be used for the transfer of Dental images for display purposes.

X.2
Clinical Context

This Application Profile facilitates the interchange of Dental data on media. Typical interchanges would be between Dental systems, between a Dental system and a display workstation, between display workstations, or between a Dental system and a data archive. This context is shown in Figure X.2-1.
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Figure X.2-1
CLINICAL CONTEXT

The operational use of the media transfer is potentially between private practitioners and an institution, intra-institutional and inter-institutional.

X.2.1
Roles

X.2.1.1
FILE SET CREATOR

The role of File Set Creator shall be used by Application Entities which generate a File Set under the STD-DEN class of Application Profiles. Typical entities using this role would include Dental imaging equipment, workstations, and archive systems which generate a patient record for transfer. File Set Creators shall be able to generate the DICOMDIR directory file and Dental Information Object files.

An FSC shall offer the ability to either finalize the disc at the completion of the most recent write session (no additional information can be subsequently added to the disc) or to allow multi-session (additional information may be subsequently added to the disc) or to allow packet-writing, if supported by the media and file system specified in the profile.

X.2.1.2
FILE SET READER

The role of File Set Reader shall be used by Application Entities which receive a transferred File Set. Typical entities using this role would include Dental systems, display workstations, and archive systems which receive a patient record from a piece of media. File Set Readers shall be able to read the DICOMDIR directory file and all Information Objects defined for the specific Application Profiles, using the defined Transfer Syntaxes.

X.2.1.3
FILE SET UPDATER

The role of File Set Updater shall be used by Application Entities which receive a transferred File Set and updates it by the addition or deletion of objects to the media. Typical entities using this role would include Dental systems adding new patient records to the media and workstations which may add an information object containing a processed or modified image.

An FSU shall offer the ability to either finalize the disc at the completion of the most recent write session (no additional information can be subsequently added to the disc) or to allow multi-session (additional information may be subsequently added to the disc) or to allow packet-writing, if supported by the media and file system specified in the profile.

X.3
General Class Profile

X.3.1

Abstract and Transfer Syntaxes

Application Profiles in this class, STD-DEN, shall support the appropriate Information Object Definitions (IOD) and Transfer Syntaxes for the Media Storage SOP Class in the following table. In the role of FS-Updater or FS-Creator the application can choose one of the possible transfer Syntaxes to create an IOD. In the role of FS-Reader an application shall support all transfer Syntaxes defined for the STD-DEN application profile.

Table X.3-1
ABSTRACT AND TRANSFER SYNTAXES

	Information Object Definition
	SOP Class UID
	Transfer Syntax
	Transfer Syntax UID
	FSC Require ment
	FSR Require ment
	FSU Require ment

	Basic Directory
	1.2.840.10008.1.3.10xe "1.2.840.10008.1.3.10"
	Explicit VR Little Endian Uncompressed  xe "1.2.840.10008.1.2.1"
	1.2.840.10008.1.2.1
	Mand.
	Mand.
	Mand.

	Digital Intra-oral X-Ray Image Storage – For Presentation
	1.2.840.10008.5.1.4.1.1.1.3
	Explicit VR Little Endian Uncompressed
	1.2.840.10008.1.2.1xe "1.2.840.10008.1.2.1"
	Mand.
	Mand.
	Mand.

	Digital X-Ray Image Storage – For Presentation
	1.2.840.10008.5.1.4.1.1.1.1.1
	Explicit VR Little Endian Uncompressed
	1.2.840.10008.1.2.1
	Mand
	Mand
	Mand


Note: The Digital X-Ray Image Storage and Digital Intra-oral X-Ray Image Storage For Presentation can be used for scanned film, computed radiography, as well as for directly acquired digital data

X.3.2

Additional Module Requirements

X.3.2.1 
Patient Module

The following attributes shall have a non-empty value in all SOP instances referenced by the DICOMDIR:

	Attribute Name
	Tag

	Patient Name 
	(0010,0010)

	Patient Birthdate 
	(0010,0030)

	Patient ID
	(0010,0020)

	Patient Sex
	(0010,0040)


X.3.2.1
General Equipment Module

The following attributes shall have a non-empty value in all SOP instances referenced by the DICOMDIR:

	Attribute Name
	Tag

	Manufacturer 
	(0008,0070)

	Institution Name
	(0008,0080)

	Manufacturer’s Model Name 
	(0008,1090)

	Device Serial Number
	(0018,1000)

	Software Versions
	(0018,1020)


X.3.2

Physical Media And Media Formats

A Dental application profile class may be supported by any one of the media described in Table X.3-3.

Table X.3-3
MEDIA CLASSES

	Media
	Media Classes
	Media Format
	PS 3.12

	CD-R
	CDR
	ISO/IEC 9660
	Annex F


ATTACHMENT 3

GE Comments on Supplement 92: Media Application Profile for Digital Radiographic Images in Dentistry

Open Issues:

1.  We agree that there is no need to include compressed images in this profile.

2.  We agree that this profile does not need to include Secondary Capture images.  There will be a future need for the exchange of such images, as well as visible light photographic images, in the dentistry context.  Until these are included in a dentistry-specific profile, they can be incorporated on the same interchange media under the General Purpose CD-R Interchange Profile.

3. We believe that inclusion of GSPS, while a critical factor for consistent presentation of annotations in the long term, is not essential to the initial dentistry profile.  Again, GSPS can be incorporated on the same interchange media under the General Purpose CD-R Interchange Profile. However, requiring dental applications to step up to full compliance to GSPS at this time would likely be counter-productive to adoption of DICOM in this domain.

Specific Comments:

Foreword, item c) – Add emphasis that only ISO-9660 is permitted – both UDF and DirectCD from Roxio are non-compliant. (This is not apparent to many DICOM media novices.)

Table X.1-1 – Table needs to follow the 3-column format for profile identification: Application Profile Name / Identifier / Description

The Profile Name should be “Dental X-ray Interchange”;  it has nothing to do with display!

The Description should be “Interchange of dental X-ray images on CD”.

The sentence following the table should be deleted.

Figure X.2-1 – The blue boxes should be labeled “<specialist x> Workstation”; orthodontists, surgeons, etc. do not have removeable media drives embedded in them – it is their workstation that participates in the context.

The sentence following the table needs wordsmithing of the final clause.
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	Correction Number                                        CP-Trophy-1

	Log Summary: Fixes to Abstract and Transfer Syntaxes

	Type of Modification

Clarification
	Name of Standard

Draft Supplement 92

	Rationale for Correction

The “Abstract and Transfer Syntaxes” X.3.1 paragraph says:

“Application Profiles in this class, STD-DEN, shall support the appropriate Information Object

Definitions (IOD) and Transfer Syntaxes for the Media Storage SOP Class in the following table.

In the role of FS-Updater or FS-Creator the application can choose one of the possible transfer

Syntaxes to create an IOD. In the role of FS-Reader an application shall support all transfer

Syntaxes defined for the STD-DEN application profile.”

Actually, the corresponding table contains only one Transfer Syntax per IOD and this sentence can be quite confusing with the table contents.

	Sections of documents affected

Draft Supplement 92, X.3.1

	Correction Wording:


I. X.3.1
Abstract and Transfer Syntaxes

Application Profiles in this class, STD-DEN, shall support the appropriate Information Object

Definitions (IOD) and Transfer Syntaxes for the Media Storage SOP Class in the following table.

In the role of FS-Updater or FS-Creator the application can choose one of the possible transfer

Syntaxes to create an IOD. In the role of FS-Reader an application shall support all transfer

Syntaxes defined for the STD-DEN application profile.
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	Correction Number                                        CP-Trophy-2

	Log Summary: Fixes to Role requirements

	Type of Modification

Correction
	Name of Standard

Draft Supplement 92

	Rationale for Correction

The mandatory support requirement for both DX and IO IODs at the same time, in the role of FSC or FSU, is too restrictive.   An application may only be capable of creating only one of these IOD's (ie: an IO sensor can not create a Digital X-Ray Image and therefore could never be conformant to the FSC role defined in the Table).  As a result, the application should be able to choose which IOD are applicable to the device capabilities and specify it in it's conformance statement

The Digital X-Ray Image Storage – For Presentation SOP Class UID in the Table X.3-1 is wrong. 

	Sections of documents affected

Draft Supplement 92, X.3.1, Table X.3-1

	Correction Wording:


Table X.3-1


Abstract and Transfer Syntaxes

	Information Object Definition
	SOP Class UID
	Transfer Syntax
	Transfer Syntax UID
	FSC Require ment
	FSR Require

ment
	FSU Require ment

	Basic Directory
	1.2.840.10008.1.3.

10
	Explicit VR Little Endian Uncompressed
	1.2.840.10008.1.2.1
	Mand.
	Mand.
	Mand.

	Digital Intra-oral X-Ray Image Storage – For Presentation
	1.2.840.10008.5.1.

4.1.1.1.3
	Explicit VR Little Endian Uncompressed
	1.2.840.10008.1.2.1
	Mand
Optional
	Mand.
	Mand.
Optional

	Digital X-Ray Image Storage – For Presentation
	1.2.840.10008.5.1.

4.1.1.1.1.1
	Explicit VR Little Endian Uncompressed
	1.2.840.10008.1.2.1
	Mand
Optional
	Mand
	Mand
Optional
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	Correction Number                                        CP-Trophy-3

	Log Summary: Packet writing and multiple volume support clarifications

	Type of Modification

Clarification / Suggestion
	Name of Standard

Draft Supplement 92

	Rationale for Correction

The physical media and media format proposed for this application profile is CD-R ISO/IEC 9660. 

Annex F in PS 3.12 states that the logical format shall conform to ISO 9660 Level 1, which does not include packet-writing support.

Multiple volume non-support shall be clearly specified in a note for both FSC and FSU roles, as already done for other Application Profiles in PS 3.11.



	Sections of documents affected

Draft Supplement 92, X.2.1.1 and X.2.1.3

	Correction Wording:


X.2.1.1

FILE SET CREATOR

An FSC shall offer the ability to either finalize the disc at the completion of the most recent write session (no additional information can be subsequently added to the disc) or to allow multisession (additional information may be subsequently added to the disc) or to allow packet-writing, if supported by the media and file system specified in the profile.

Note: 
A multiple volume (i.e. a logical volume that can cross multiple physical media) is not supported by this class of Application profile. If a set of Files, e.g., a Study, cannot be written entirely on one CD-R medium, the FSC will create multiple independent DICOM File Sets such that each File Set can reside on a single CD-R medium controlled by its individual DICOMDIR file. The user of the FSC can opt to use written labels on the discs to reflect that there is more than one disc for this set of files (e.g., a study).

X.2.1.3

FILE SET UPDATER

An FSU shall offer the ability to either finalize the disc at the completion of the most recent write session (no additional information can be subsequently added to the disc) or to allow multisession (additional information may be subsequently added to the disc) or to allow packet-writing, if supported by the media and file system specified in the profile.

Note: 
If the disc has not been finalized, the File Set Updater will be able to update information assuming there is enough space on the disc to write a new DICOMDIR file, the information, and the fundamental CD-R control structures. CD-R control structures are the structures that are inherent to the CD-R standards, see PS 3.12.

ATTACHMENT 7

Comments on DICOM Proposed Supplement 92

To: DICOM Working Group 22

From: Schick Technologies, Inc.

Date: 1/14/2004

The following comments are submitted in reference to proposed supplement 92 Version 0.5 released for public comment on Oct. 30, 2003.

Table X.1-1

This supplement defines a profile for grayscale images.  Since color photographic images are also widely used in dentistry, it should be anticipated that another application profile would be developed in the future.  In light of that, we suggest using a name for this profile that indicates the use of grayscale images, such as, Grayscale Image Display.

X.3.2.1 Patient Module

The requirement that these contain non-empty values may introduce a barrier to some applications and could cause a breakdown in interoperability.  There are some occasions when demographic information regarding the patient is either not known or is purposely excluded, for example, forensic dentistry and research or teaching related functions that require patient confidentiality.  While it may be common practice to use anonymous information in place of real data, this is not possible for the birth date tag.  In addition, allowing the use of “anonymous” data is essentially the same as treating these tags as Type 2, which is how they are already defined in the Patient Module table C.7-1 in Part 3.

We suggest that this section be removed.

X.3.2.1 General Equipment Module

Likewise, the requirement that these tags be non-empty may be problematic under certain situations.  Examples may include an application that scans film radiographs and may not have access to the information about the scanner, or an image that was imported from a third party or referring dentist.  

We suggest that either this section be removed or that the requirement of “non-empty value” be removed.  The introductory sentence could be rewritten as:

The following attributes shall be present in all SOP instances referenced by the DICOMDIR but may contain empty values where the content is not known:

Submitted on behalf of Schick Technologies, Inc. by:

John Goyette

Dir. of Software Engineering

Schick Technologies, Inc.

30-00 47th Ave

Long Island City, NY 11101

Phone: (718) 482-2404 Fax: (718) 482-2070

ATTACHMENT 8

Use-cases for dentistry based on DOD/VA requirements.

Version 1.1; 18-FEB-2004

Revision History

	Version
	Date 
	Comments

	0.1
	2/4/2004
	H. Oosterwijk: Initial draft for discussion


	0.2
	2/12/2004
	HO:DOD/VA internal comments: added Presentation state scenarios; expanded image management explanation; moved DICOM print to other scenario

	0.3
	2/13/2004
	Draft for WG discussion

	1.1
	2/17/2004
	Fix Requirement # 1 for WG 12.1 discussion


The following use cases are typical examples of how DICOM services may be used for dentistry applications. The purpose of the use cases is to identify all of the DICOM requirements on systems as they are used in various a clinical settings. Note that an institution could implement a combination and/or mix/match of any of these scenarios.

1. Solo Practice, non-digital:  A dentist does not have a digital data acquisition system.

1. A new patient arrives, who has a CD with him/her containing images from the previous dentist. The images are in DICOM format and a viewer is included on the disk.

2. Using his office PC, the dentist starts the included viewer and displays the images using simple manipulation tools such as window width/level and invert. 

3. The included viewer is used to select and export some of these images in a standard image format such as JPEG or TIFF so they can be saved on a local disk. The dentist prints these images for the patient records using a plain paper office printer and generic software (e.g. Print Screen or image display software).

4. Optionally, the included viewer has print capability that prints the images with patient information on a plain paper office printer. The dentist prints some of the significant images for the patient records.

5. The dentist takes his own x-ray images before treating the patient.

6. The dentist may make a copy of the patient’s CD to include in the patient’s record.

2. Solo Practice, stand-alone digital:  A dentist’s office has a stand-alone digital system including PC based DICOM workstation capabilities, including viewing, a local database, and a standard office printer

1. A new patient arrives with a CD containing DICOM images that were obtained using a digital system from the same or a different vendor. The dentist views the images to see which images have been obtained and to potentially schedule x-ray images to complement them. This is done on the office PC using the viewer that is on the CD. 

2. The dentist decides to obtain two additional views on his digital system.

3. The dentist imports the DICOM images into his digital system from the CD. The imported images are added to the digital system’s database allowing the use its own viewer, not the viewer provided on the CD.  There are several intra-oral (IO) images as well as a panoramic radiograph image (DX). The dentist compares the previous images with the newly acquired images. 

4. The dentist archives both the new and old images on his local database/archive
. 

5. Using the print capabilities of his digital system, the dentist prints all of the images using a plain paper printer for the patient to take with him to a specialist.

6. He also generates a new DICOM CD with the old and new images. This newly generated CD has a simple viewer on it as well, in case the receiving specialist does not have a DICOM viewer available. The included viewer has a file export function and optionally also has print capability. 

3. Solo Practice, shared digital: A dental practice has 2 suites, each with a digital system, one system serving as the “archive” or server. These two systems are not necessarily from the same vendor but both have DICOM workstation capability.

1. During installation the service engineer has configured the systems to communicate with each other and checks this using the DICOM Verification service.

2. A patient arrives who has been seen before at this location/facility. The dentist does a DICOM Query (FIND SCU) to locate the appropriate images from the other digital device functioning as a server.

3. He then uses DICOM Retrieve (MOVE SCU; STORE SCP) at his digital system and views selected images using the built-in DICOM viewing applications. The other system, which functions as the “server” supports Query SCP and Move SCP. 

4. Additional panoramic (DX) and intra-oral (IO) images are taken. 

5. The new images are stored from the digital system to the local server (STORE SCU). 

Note: a “poor-man” solution for this case would be for the dentist to rely on someone “pushing” the images using a DICOM Store from the other system, not requiring Query-Retrieve support but rather the Storage SCP. 
4. Dental Practice, digital systems sharing a server:  A dental practice (solo or a group at one or more locations) has a digital system in each operatory. Each system can generate panoramic (DX), intra-oral (IO) and color photography (VL) images, and has local viewing capabilities. At least one system at each location has a film scanner. The shared server has a database/archive, and could possibly be another dental system. Each of the systems is made by a different vendor.

1. A new patient arrives with conventional film panoramic and intraoral x-rays. The receptionist scans these films with a DICOM film scanner. The scanned images are stored in the patient folder in the archive. 

2. The dentist, using the office’s digital system, does a DICOM Query (FIND SCU) and retrieves the appropriate images from the local server using DICOM Retrieve (MOVE SCU; STORE SCP). 

3. Additional panoramic (DX) and intra-oral (IO) images are taken. 

4. The dentist views the images on his device and generates several measurements that are shown as overlays on his monitor and stored as DICOM Presentation States. In addition, non-linear image processing (e.g. image filtering) might be applied on some of the images. These images will be stored as additional images, part of the same Study. 

5. Some Visible Light images are taken with a camera for insurance purposes to show several cavities. These images are also stored at the local server (STORE SCU). 

6. The receptionist creates a CD with a copy of his complete set of images for the patient to take to a specialist. This CD has a simple viewer on it as well. The included viewer has a file export function and optionally also has print capability.

5. Group Practice, shared digital using image and print management: As a variation on (4), the practice has a “sophisticated” DICOM server, which also supports DICOM Storage Commitment, Performed Procedure Step and DICOM Print.

1. A new patient arrives, having previous conventional film panoramic and intra-oral x-rays. The dentist, using the office’s digital system, does a DICOM Query (FIND SCU) and he retrieves the appropriate images from the local server using DICOM Retrieve (MOVE SCU; STORE SCP). 

2. Additional panoramic (DX) and intra-oral (IO) images are taken. The new images are stored at the local server (STORE SCU). 

3. The acquisition devices support DICOM Storage Commitment, allowing the exchange of status information between the acquisition devices and server so that the server takes over the responsibility for these images so they can safely be deleted from the local acquisition storage. 

4. In addition, the DICOM Performed Procedure Step service is implemented to allow for the acquisition devices to report on the examination status, number of images acquired, and any changes to the scheduled procedure. 

5. The receptionist prints the images on a DICOM printer for him to take to the specialist.

6. In addition the receptionist writes the images to a CD with a viewer. The included viewer has a file export function and optionally also has print capability.

6. Satellite Clinic, shared digital: A clinic is affiliated with a larger institution that takes care of the scheduling. Several digital systems are in place from different vendors. Archiving is done at the hospital main (PACS) archive.

1. A patient has been scheduled for an appointment. Upon arrival, the technologist retrieves patient demographic and procedure information, such as views and procedure details, using DICOM Modality Worklist, from the institution’s information system (e.g. a Vista or CHCS II system). 

2. New intra-oral (IO) images are acquired as well as panoramic (DX) which can be stored back at the PACS system.

3. The dentist retrieves images and accompanying presentation states from the main PACS archive. 

4. He reviews the images and performs several measurements that are stored as annotations in DICOM Presentation States. The images and Presentation States are stored to the PACS archive so that other specialists in the institution can retrieve them.

7. Institution, shared digital with a different institution: A patient is referred by his primary care dentist to a specialist for treatment. The referring dentist could be either in a solo, group, community hospital, VA facility, or DoD facility setting. Similarly, the specialist could be in any of the same settings.

1. The primary care dentist has obtained panoramic and intraoral digital images that are stored in DICOM format on the dentist’s system or the facility’s system where that dentist works. The specialist retrieves those images electronically through either a “DICOM Media Data Interchange” (as discussed in the ADA WG 12.1), or

2. The dentist has direct access to that system. 

The indirect access would apply where both the referring dentist and specialist are in a private practice setting, or to an interaction between a private practice dentist and an institution-based specialist, or between referring dentist and specialist who are at two different institutions. The direct access would be the case in an institutional setting such as VA or the DoD where, for instance, one VA dental service is accessing the images from another VA facility.

With regard to the image presentation, the Presentation State is already mentioned, but also the support for the hanging protocols is required. That means that 1) all the information that is needed to define the orientation and location is filled into the mage headers, and that the viewers interpret this information appropriately and display according to TBD protocols.

Note: TBD: UML sequencing diagrams after the use cases have been refined.

(reference):


VA-DoD Joint DICOM Requirements for Dentistry-Ver 1.1

1. Ability to create the DICOM CD for dentistry complete with a viewer that can either print to a printer or export standard image files (e.g. TIFF, JPEG).   (Required)

2. Ability to read the DICOM CD for dentistry and view multi-vendor DICOM images.   (Required)

3. Ability to support DICOM verification as an SCU and as an SCP.  (Required)

4. Ability to support the DICOM storage command (C-Store) as a user. (Required)

5. Ability to support the DICOM storage command (C-Store) as a provider. (Required)

6. Ability to support the DICOM query retrieve service commands (C-Find; C-Move) as a user. (Required)

7. Ability to support the DICOM query retrieve service commands (C-Find; C-Move) as a provider. (Optional)

8. Ability to support the DICOM modality worklist service to retrieve schedule info and patient demographic info using the C-Find command so that a technologist at the modality should not have to reenter this info.  (Required)

9. Ability to print a DICOM image. (Required)

10. Ability to support the DICOM print service as a user (e.g. modality sends commands to a DICOM compatible network printer). (Optional)

11. Ability to support the DICOM storage commitment push model service as a user (i.e. shift responsibility for maintaining and storing images from one device to another, such as from the modality to the PACS and the PACS to the modality).  (Optional)

12. Ability to support the DICOM modality performed procedure step as a user (i.e. modality sends procedure status to PACS).  (Optional)   

13. Ability to support the DICOM storage attributes to satisfy the hanging protocols on a workstation (e.g. minimum parameters for sorting and presentation of studies).  (Required) 

14. Ability to support the DICOM presentation state as a user.  (Required)    

15. Ability to support the DICOM presentation state as a provider.  (Required)
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[image: image2.emf] DICOM Modality Conformance Requirements for Dentistry (V1.1 DRAFT)
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Scenarios:

Digital Intra-Oral Image Storage - For Presentation Digital X-ray Image Storage - For Presentation Secondary Capture Image Storage

Visible Light Image Storage Presentation Sate Storage

Patient Root Information Model FIND Patient Root Information Model MOVE Study Root Information Model FIND Study Root Information Model MOVE Patient Study Only Information Model FIND Patient Study Only Information Model MOVE

DOD/VA requirements U/P U/P U/P U/P U/P

U/P U/P U/P U/P U/P U/P

Requirement list (see reference list)

4,5 4,5 4,5 4,5 14,15 6,7 6,7 6,7 6,7 6,7 6,7

1. Solo Practice, non digital

2. Solo Practice, stand alone digital

3 A. Solo Practice, shared digital "slave" system U/P U/P U U U U U U

3 B. Solo Practice, shared digital "master" system U/P U/P P P P P P P

3 C. Solo Practice, shared digital poor mans "master" system U/P U/P            

4. Dental Practice, shared digital using server U/P U/P P P U/P U U U U U U

5. Group Practice, shared digital w. image and print mgt U/P U/P P P U/P U U U U U U

6. Clinic, shared digital with institution U/P U/P P P U/P U U U U U U

    

7. Institution, shared digital with institution

U/P U/P P P U/P U U U U U U

Storage SOP Classes Q/R



[image: image3.emf] DICOM Modality Conformance Requirements for Dentistry (V1.1 DRAFT)
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Scenarios:

Modality Worklist Information Model Find Modality Performed Procedure Step SOP class Storage Commitment Push Model SOP Class

Verification

Basic Grayscale (B/W) Print Management Basic Color Print Management Non-DICOM, OS supported Print CD dental profile Exchange Media support with viewer View images using CD viewer from CD

Hanging protocols

DOD/VA requirements U U U U/P U U X R/C X X

Requirement list (see reference list)

8 12 11 3 10 10 1,9 1,2 13

1. Solo Practice, non digital

X X

   

2. Solo Practice, stand alone digital X X   X

3 A. Solo Practice, shared digital "slave" system U/P       X

3 B. Solo Practice, shared digital "master" system         X

3 C. Solo Practice, shared digital poor mans "master" system       X

4. Dental Practice, shared digital using server   X X X

5. Group Practice, shared digital w. image and print mgt U U   U U   X X

6. Clinic, shared digital with institution U U U           X

    

7. Institution, shared digital with institution

              X X

Miscell Mgt SOP Classes Print 



[image: image4.emf]Legend:

Supports as User

Supports as Provider

Support as Reader (media)

Supports as Creator-Writer (media)

Has Capability

Required

Optional

N/A


� The actual implementation of the local database/archive is up to the vendor. It could be anything from files on the local hard-drive to removable media or even a jukebox.
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Requirements

				DICOM Modality Conformance Requirements for Dentistry (V1.1 DRAFT)

				20040216; H.Oosterwijk (herman@otechimg.com)

				Scenarios:		Storage SOP Classes										Q/R												Mgt SOP Classes								Print						Miscell

						Digital Intra-Oral Image Storage - For Presentation		Digital X-ray Image Storage - For Presentation		Secondary Capture Image Storage		Visible Light Image Storage		Presentation Sate Storage		Patient Root Information Model FIND		Patient Root Information Model MOVE		Study Root Information Model FIND		Study Root Information Model MOVE		Patient Study Only Information Model FIND		Patient Study Only Information Model MOVE		Modality Worklist Information Model Find		Modality Performed Procedure Step SOP class		Storage Commitment Push Model SOP Class		Verification		Basic Grayscale (B/W) Print Management		Basic Color Print Management		Non-DICOM, OS supported Print		CD dental profile Exchange Media support with viewer		View images using CD viewer from CD		Hanging protocols

				DOD/VA requirements		U/P		U/P		U/P		U/P		U/P														U		U		U		U/P		U		U		X		R/C		X		X

				Requirement list (see reference list)		4,5		4,5		4,5		4,5		14,15		6,7		6,7		6,7		6,7		6,7		6,7		8		12		11		3		10		10		1,9		1,2				13

				1. Solo Practice, non digital																																				X				X

				2. Solo Practice, stand alone digital																																				X		X				X

				3 A. Solo Practice, shared digital "slave" system		U/P		U/P								U		U		U		U		U		U								U/P												X

				3 B. Solo Practice, shared digital "master" system		U/P		U/P								P		P		P		P		P		P																				X

				3 C. Solo Practice, shared digital poor mans "master" system		U/P		U/P																																						X

				4. Dental Practice, shared digital using server		U/P		U/P		P		P		U/P		U		U		U		U		U		U														X		X				X

				5. Group Practice, shared digital w. image and print mgt		U/P		U/P		P		P		U/P		U		U		U		U		U		U				U		U				U		U				X				X

				6. Clinic, shared digital with institution		U/P		U/P		P		P		U/P		U		U		U		U		U		U		U		U		U														X

				7. Institution, shared digital with institution		U/P		U/P		P		P		U/P		U		U		U		U		U		U																X				X

				Legend:

				Supports as User		U

				Supports as Provider		P

				Support as Reader (media)		R

				Supports as Creator-Writer (media)		C

				Has Capability		X

				Required

				Optional

				N/A
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				DICOM Modality Conformance Requirements for Dentistry (V1.1 DRAFT)

				20040216; H.Oosterwijk (herman@otechimg.com)

				Scenarios:		Storage SOP Classes										Q/R												Mgt SOP Classes								Print						Miscell

						Digital Intra-Oral Image Storage - For Presentation		Digital X-ray Image Storage - For Presentation		Secondary Capture Image Storage		Visible Light Image Storage		Presentation Sate Storage		Patient Root Information Model FIND		Patient Root Information Model MOVE		Study Root Information Model FIND		Study Root Information Model MOVE		Patient Study Only Information Model FIND		Patient Study Only Information Model MOVE		Modality Worklist Information Model Find		Modality Performed Procedure Step SOP class		Storage Commitment Push Model SOP Class		Verification		Basic Grayscale (B/W) Print Management		Basic Color Print Management		Non-DICOM, OS supported Print		CD dental profile Exchange Media support with viewer		View images using CD viewer from CD		Hanging protocols
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