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1. 
Welcome and Introductory REMARKS 

Lloyd Hildebrand (representing the American Academy of Ophthalmology) welcomed the participants of the meeting of WG 9.  Members were introduced, and expressed their interest in DICOM and standards.  The agenda was approved.

2. APPROVAL OF MINUTES FROM OCTOBER 20, MEETING IN DALLAS

The minutes of the previous meeting from April 26th in San Diego were approved.

3.
INTRODUCTION TO WORKING GROUP 9 AND DICOM

Dr. Hildebrand discussed the history of WG9 and the AAO’s involvement in standards that govern the way the ophthalmologists evaluate and communicate about patients.  There are 3 major areas for standardization:  digital imaging, terminology and templates.  The Academy has been involved in all 3 areas, by joining DICOM in 1996, by collaborating with SNOMED in 2000, and developing 18 PPPs for templates since 1988. 

The Integrated Eyecare Environments exhibit has been demonstrated for the past 3 Annual Meetings, and is a real-life application of the DICOM standards.  In 2000, this effort integrated multiple vendors across the show floor and was well received. This effort helps to educate the users and to help them visualize the application of standards.  

The U.S. Food and Drug Administration (FDA) is also beginning to be interested in digital imaging standards.  The agency evaluates data from clinical trials, and there is beginning to be more and more digital imaging data collected in clinical trials.  The FDA will need a way to standardize how these images are submitted, displayed and stored.  It would be prudent for vendors, CPR systems, clinicians and other organizations to work on standards early in the coordination with the FDA.  

Dr. Hildebrand shared that when he became co-Chair of DICOM 3 years ago, his directions for DICOM included:  broadening the scope with other medical specialties involved, incorporate new modalities, evaluating image presentation, integrating new media, workflow integration, and interfacing with other standardization efforts such as SNOMED and HL7.  Medical specialities involved to date include radiology, cardiology, pathology, gastro-intestinal disease, dentistry, dermatology, neurology, ophthalmology, urology, and obstetrics/gynecology.  New modalities include waveforms, digital x-ray and multi-dimensional data.  Issues on presentation include hard copy vs. soft copy.  Questions on new media include speed, capacity, cost and compatibility.  There are several colloborative efforts with other standardization activities, including WG20 which works on the integration of HL7 and DICOM standards, HL7 Image Management SIG, CORBA object brokering, DICOM mapping to HL7/XML, and Integrating the Healthcare Environment Project.  

This is a general schema for how ophthalmology imaging fits into the DICOM standards.
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The DICOM Content Mapping Resource (DCMR) is a mapping resource that defines templates and context groups for biomedical applications from the SNOMED (Systematized Nomenclature of Medicine), LOINC, BIRADS and other standard coding schemes.  A vendor starting out should clarify their users’ clinical needs for image transfer and image processing applications.  Then, the vendor can match these needs with the DICOM service classes.  Some vendors are using DICOM Visible Light Standard for retinal and slit-lamp biomicroscopy images.  A conformance statement describes how the vendor conforms with the DICOM standards, because within the standard, there is still a range of options.  The workflow modality list provides a management mode to call up scheduled patients’ information.  The ophthalmic workflow is demand oriented and dynamic, and physicians prefer to see all the clinical evaluations performed in one day presented together, so that they can make their conclusions.

4.
ISSUES RELATED TO DICOM ACTIVITIES

The group discussed the issue of image compression.  There is no standardization currently specified in DICOM.  There are 2 issues involved:  technical requirements and clinical validity.  Across different clinical areas and types of lesions, the requirements for resolution vary.  There really needs to be clinical validation of the technical compression, to determine if after compression, all relevant information is retained or not.  The clinician is interested in:  What are the clinical implications of using this compression method?  Can I still diagnose the lesion?  The vendors need to weigh in on the discussion on the technical requirements.   

There were two suggestions to bring back to the DICOM Committee:

1)      Consideration of having  a DICOM presence/booth at the HIMSS meeting.  There is already an HL7 booth at the HIMSS, but no DICOM presence.

2)  
HIPAA Law – A linkage between DICOM and the various groups organizations trying to understand HIPAA (Health Insurance, Portability and Accountability Act)  and meet the needs of communications/information systems.  It would help to streamline these efforts and look at activities of mutual interest.  

5.
UPDATE  ON CONVERGENT OPHTHALMIC TERMINOLOGY PROJECT

Drs. Hildebrand  and Lum discussed the Academy’s involvement in the Convergent Ophthalmic Terminology Project.  The AAO is working with 3 modelers to refine the current SNOMED terminology and also add new terms to represent ophthalmology and eye care in a comprehensive fashion.  This is anticipated to take at least 3 years to complete, and disease-specific modules may be developed.  This project is also open to collaboration, with contributions already accepted from Tosca, a terminology project in Germany and with subspecialty societies.  

6.
POTENTIAL WORK ITEMS

The group identified the following potential work items for the coming year:

· Add a new service to the modality worklist (Peter Scherer).

· Develop a series of templates for Structured Reporting, based on the Preferred Practice Patterns (Lloyd Hildebrand and Flora Lum)

· Investigate how multi-frame ophthalmic imaging would fit into existing DICOM standards and where would optical coherence tomography fit in? (Gil Alon)

· Evaluate how corneal topography/mapping/analysis, confocal microscopy, scanning laser ophthalmoscopy and 3-D ultrasound would fit into existing DICOM standards (Aaron Boxer).

· Investigate compression of diabetic retinopathy images (Peter Scherer)

The identified individual will serve as the point person, organize a group of interested individuals and evaluate the current DICOM standards and WG structure.  A work item should be drafted, explaining the need, the proposal for work, the limitations of the current standard, and anticipated workload resources required. Five work items approved at the June DICOM Committee meeting are attached as examples.  Progress will be reported at the next meeting, tentatively scheduled for the Thursday prior to the ASCRS meeting.  At that time, the group will determine the priorities and timelines for formal work items to submit to DICOM for approval.  Ideas to broaden user and vendor participation included a mailing to the ophthalmic industry and use clinical sites for project deployments.  The Academy contacts with the FDA will also be followed up regarding interest in digital image standards for the submission of clinical trial data.  Also, issues related to HIPAA will be researched and relevant concerns for digital imaging and communications will be brought forward to the WG9 for the next meeting.  

7.
NEXT MEETING

The next meeting will be scheduled for Thursday, May 30 at the ASCRS meeting, Philadelphia.  Meeting details will be announced in 2002.  

8.
ADJOURNMENT  

The meeting adjourned at 3:00 p.m. 



Reported by:

Lloyd Hildebrand, Co-Chair

November 28, 2001

EXHIBIT A

Proposal for Waveform Presentation State Work Item (June 2001)

Introduction.

DICOM WG1 has determined that it is necessary to create an equivalent to Presentation State for waveforms.  This would provide the ability for waveforms to be displayed in a manner that is comparable to its original display on the diagnostic equipment, and in the manner that was initially reviewed by the clinician when interpreting the findings.  The Waveform Presentation State will address a major interoperability issue that was considered, but deferred, during the development of Supplement 30.  It is expected that the Supplement will follow the general IOD structure and services of the Grayscale Softcopy Presentation State, Film Box Presentation and Image Box Presentation Modules (it is important to be able to arrange multiple waveforms on a single display).

It is proposed that the DICOM Committee approve a Work Item for WG1 to develop a Supplement including an Information Object Definition for Waveform Presentation State.

Limitations of Current Standard.

Currently it is not possible to retrieve and review waveforms and have them represented in a way consistent with how they were seen on the screen during acquisition. It is not possible to restore the “waveform image” on a display to make it possible to review the examination and confirm the diagnosis.  It should be possible to store in DICOM the presentation information like amplification, cliplevels, groupings of signals for display, order on display, etc.

The Grayscale Softcopy Presentation State Information Object Definition (IOD) cannot meet the required functionality, as this cannot be used to display curves.  The Graphic Annotation Module can display curves, but only defines attributes of vector graphics and text annotation that are related to an image. Waveform data exists independent of an image.

Use Case Scenarios.

One critical use of the Waveform Presentation State is with reference to ECG’s.  Typically, somewhere between 2.5 seconds and 10 seconds of data is recorded for each of the 12 leads of the ECG.  This data can be encoded and communicated via DICOM.  The devices in clinical use can present this data in a variety of formats, user-selectable either at the ECG cart or the central reading station.  The most common display is 2.5 seconds of each of the 12 leads (this fits on a single page), shown as:

· the first 2.5 seconds of one lead group (I, II, and III)

· the next 2.5 seconds of the next lead group (AvR, AvL and AvF)

· the next 2.5 seconds of the next lead group (V1, V2, and V3)

· the next 2.5 seconds from the last lead group (V4, V5 and V6).

However, when there is an abnormal beat, it will only show up in one of the lead groups (a total of three leads).  A similar problem when the rhythm is driven from a pacemaker, but one natively conducted beat shows up (and it is vital to see that beat in all 12 leads).  In that case, an alternate presentation can be selected, showing a full 10 seconds from all 12 leads (and taking 2 pages to print).  This example shows how the presentation of the waveforms can drastically affect the diagnostic utility of the information as presented to the interpreter.  It is vital to be able to reproduce the presentation exactly as the interpreter viewed it.

In hemodynamic waveform presentations, it is common to use a very narrow scale to exaggerate the minute changes in pressure that occur, for example, in the left ventricle during diastole.  In other words, a 0-40 scale might be used rather than a 0-200 scale.  Clipping occurs of the systolic pressure waveform, but subtle changes in the pressure patterns can be seen, but only when this narrowed range is used.  The ability to make an interpretation is again driven by a specific presentation.

Also in hemodynamics, two waveforms are typically superimposed for display on the same baseline, for example when comparing pressures on the two sides of a valve (especially common with aortic valve pullback procedures). This presentation is critical to understanding the derived measurements made from the waveforms, which in fact are based on the differences between the two waveforms.

Workload.

It is expected that a draft of the Supplement will be completed for review by WG6 by 1Q2002, for public comment by the 2Q2002, and for letter ballot by the end of 2002.  Expected meeting time required for WG6 review is 2 hours for initial review, 4 hours for review prior to public comment, and 4 hours prior to letter ballot.

EXHIBIT B

Conceptual Model and XML Definitions

for 

DICOM Conformance Statements

Work Item Request from Working Group 6

DICOM Standard conformance mechanisms based on self-declaration via Conformance Statements has proved to be well suited for ensuring interoperability. Unfortunately, Conformance Statements are difficult to read and understand for users and systems integrators due to variability in style and content; they are also difficult to write and maintain for vendors.

On the other hand, significant portions of DICOM Conformance Statement are well formalized or could be easily formalized and subjected to the creation of Conceptual Model of the Conformance Statement.  Once defined, Conceptual Model may be used to create XML Schema of the well-structured Conformance Statement document.  Use of XML will also facilitate easy addition of free-text statements to the structured document thus allowing for necessary flexibility. 

Although Working Group 6 has currently open item to revise Part 2 of DICOM Standard, there is an opportunity to facilitate better processes in preparation and analysis of DICOM Conformance Statements based on existing Conformance Statement structure and definitions.  Working Group 6 proposes undertake work item to create Conceptual Model and XML schema for the DICOM Conformance Statements as well as examples of Conformance Statements for different types of applications based on such a Schema.

It is expected that this work item will result in a Supplement to be completed for public comment by WG6 by March 2002 and for letter ballot in June of 2002.  Expected meeting time required for WG6 includes at least 2 hours at each of September, October and January meetings, 4 hours for review prior to public comment, and 4 hours prior to letter ballot.

EXHIBIT C

Introduction.

The flexibility of the SR encoding allows a single construct to be represented in several different ways. The WGs developing SR Templates keep encountering the same issues with regard to an appropriate style for representing similar constructs. Enhancements to the set of standard Templates will allow consistency of SR structures across clinical domains, avoid constantly "re-inventing the wheel", and generally speed the introduction of DICOM SR.

Undertaking this effort in WG8 will substantially reduce the burden of effort in WG6 for review of SR-related Supplements.

Proposal.

WG8 shall undertake a Work Item to develop one or more Supplements for Common SR Templates. This work will develop proposals for additions to Part 16 templates, context groups, and coded terminology.

The initial work may address (inter alia) templates for groups of related measurements, and for patient clinical history.

The work shall be done in close liaison with WGs 1, 6, 12, and 15.

Workload.

Development of the Supplement will be a primary task of WG8. It is anticipated that development of the Supplement will take 6-10 months, and that WG8 meetings will be held on a quarterly basis, with much of the work of document preparation and editing done by the exchange of email.

The review of the Supplement in WG6 is expected to require 4 hours prior to Public Comment, 4 hours prior to Letter Ballot, and 2 hours prior to Final Text.  

Note that this work is expected to reduce the amount of time required in WG6 to review subsequent SR-related Supplements.

EXHIBIT D

Introduction.

The DICOM WG 8 has determined that it is necessary to create a Clinical History Template supplement to facilitate template designers in representing patient clinical history in Structured Reports.  At least three Working Groups (WG 15, WG 12, WG 1) have expressed interest in promoting standard exchange of patient clinical history, as a stand-alone structured report, and/or as a section of a diagnostic or other clinical structured report.  Given potential overlap of clinical history information that would be pertinent to all interested working groups, a set of common templates should be created.

It is proposed that the DICOM Committee approve a Work Item for the development of a Clinical History Template supplement, and request the WG 6 staff to assign a supplement number.

Limitations of Current Standard.

At present, there is no standard format for the exchange of patient clinical history, and a few DICOM Working Groups have identified a need in this area.  Typically, scheduling and/or reporting information systems collect this information and distribute it on paper as needed.  This information is not available electronically to other systems such as Computer-Aided Detection (CAD) devices or softcopy reading workstations, unless it is exchanged in a proprietary manner.

Use Case Scenarios.

Patient clinical history is collected/updated at patient arrival for a screening mammogram. It may be input directly to an information system at the time, or later if collected on a worksheet.  This information would be useful as input to a Computer-Aided Detection (CAD) device that analyzes mammography screening images. For example, if a CAD device has access to the approximate location of a prior needle biopsy, it can identify the resultant scar track as not being a lesion. Or, if the CAD device has access to the patient’s hormone history or the date of the patient’s last menstrual period, it may choose to overlook a density change in the images.  The information would also be useful to have electronically at a softcopy reading workstation, available to the radiologist when reading the mammography screening images, without having to track a separate piece of paper.

Patient clinical history is collected/updated at patient arrival for an echocardiography procedure. It may be input directly to an information system at the time, or later if collected on a worksheet.  The clinical history contains medical data of immediate relevance to administering the procedure and interpreting the results. The ultrasound system displays this information to the sonographer. The ultrasound system may also extract certain values (weight, length, etc.) to calculate body surface area (BSA) and indexes based on BSA. The ultrasound system also uses this information to populate the clinical history section of a DICOM SR object exported by C-STORE. 

Description of Proposal.

It is proposed that WG 8 work closely with representatives from other interested working groups to develop a set of templates for the representation of patient clinical history information that is common to several clinical applications.  Individual working groups will develop clinical history templates for information that is specific to a particular clinical application, and develop structured reports that invoke the common and specific templates.

This work item will provide some of the templates for the General Mammography Report/Patient Clinical History for Breast Imaging work item that was approved at the April 2001 DICOM Standards Committee meeting.

Parts of Standard Affected.

Part 16 will require additional templates, context groups, and coded terminology.

Workload.

WG 8 consists of active members from the reporting system community, as well as clinical and research radiologists, cardiologists, and members of other DICOM Working Groups interested in SR.

We would like to ask the Working Groups interested in this work item to submit any groupings they finding important to the Clinical History template work item. 

It is anticipated that development of the supplement will take 12 months and that meetings will be held on a quarterly basis, with much of the work of document preparation and editing done by the exchange of email.

EXHIBIT E

Proposal for Interactive Collaboration Work Item (April 2001)

Introduction
This work item request proposes a new DICOM normalized service class that will support interactive visual collaboration.  The DICOM Display WG 11 has determined that it is necessary to develop extensions to DICOM to allow for interactive collaboration between two or more DICOM viewing Application Entities (AEs).  Users of the viewing applications can manipulate the images interactively while the image display is synchronized on multiple applications over a DICOM connection.

While current commercial applications exist to support interactive computer supported work, for instance NetMeeting, such applications do not support important parts of DICOM.  By having a DICOM implementation, the proper grayscale presentation is assured via DICOM GSDF, the storage of the resulting presentation is supported via DICOM GSPS, and the access to any medical image data via DICOM image objects is supported. 

It is proposed that the DICOM Committee approve a Work Item for the development of a supplement, Interactive Collaboration, and request the WG 6 staff to assign a supplement number.

Limitations of Current Standard
Primary care physicians need to interact with radiologists to make patient care decisions.  They are increasingly in remote locations from the radiologists.  In order for the two specialists to confer, a mechanism is needed to convey the image and visual information of an in-person collaboration.  This can be addressed through computer supported collaborative work technologies.   

The current DICOM Image Storage and Grayscale Softcopy Presentation State Storage SOP Classes provide means to exchange image objects and static description of image presentation between DICOM devices.  Although the GSPS information objects are relatively small compared to images, it is still inefficient to exchange them for the purpose of interactive update of image display.  A more lightweight presentation information exchange mechanism is desirable to provide updates of presentation in an interactive manner.

In order to allow collaboration between display systems from multiple vendors, a standardized mechanism for the interactive communication of image and visual information is required.  DICOM promotes the interchange of information, particularly data content that is independent of implementation choice of behaviors.  Presentation data exchange that is proposed in the Interactive Collaboration Service can be limited to strictly description of content, not behavior.  It is well suited for DICOM.  Additionally, Grayscale Softcopy Presentation State has already laid the foundation for the Interactive Collaboration.  Interactive Collaboration can be defined as an interactive extension of GSPS.

Use Case Scenario
A primary care physician needs to consult with the neurologist and reporting radiologist about a particular MR exam.  He phones up his colleagues and invites them to an Interactive Collaboration session.  At the beginning of the session, the images of the chosen exam are displayed on all participants’ softcopy display screens with the desired view described in a Grayscale Softcopy Presentation State Object.  The primary care physician brings his colleagues’ attention to image #5 on T1 contrast series and describes his question by pointing to the related region of interest with his pointer.  The neurologist requests and receives control of the collaboration, in order to bring up images #4 and #6 and modify the intensity windowing applied to image #4.  She then expresses her observation using her pointer and adds arrow markers on images #4 and #6.  The radiologist reminds the physicians about a 1-year-old prior exam.  He takes back control of the collaboration, searches the DICOM archive for that exam, and adds those images to the session.  The three quickly agree that the lesion in question has not progressed further in the last year.  The primary care physician concludes the session by thanking the participants, and saving the resulting GSPS(s) for the images to the archive for future reference.

Workflow
The workflow for an interactive collaboration is dynamic.  The results produced are the knowledge exchanged between the different specialists, and conclusions drawn from the collaboration.  The visual aspects of the collaboration, including the images, presentation changes, and white boarding, may be saved as GSPS(s) for future reference.  An example of an interaction matching the use case scenario described above is given in figure 1 below.

A session is used to describe a complete episode of interactive collaboration consultation.  It may involve two or more parties.  Prior to the interactive session, the hosting party acts as SCU to notify all participants (SCPs for session setup).  Then the hosting party acts as SCP for the session. Others (SCUs) join the session to participate in the consultation.  User identification and authentication is required to ensure security of the session.  A session ends when the last participant (SCU) closes the connection.
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Figure 1.   Interactive Collaboration example.

Description of Proposal

It is therefore proposed that a Supplement be developed which defines an Interactive Collaboration Service, that:

· Makes use of the structure and framework developed by DICOM Grayscale Softcopy Presentation State, to exchange visual information during a collaboration, and to save final presentations for future reference.

· Supports white boarding, interactive cursors, and interactive graphics elements by providing extensions to support dynamic visual elements.

Parts of Standard Affected
· Part 3 will require a new Interactive Collaboration IOD.

· Part 4 will require new Interactive Collaboration SOP Classes.

· Part 6 may require an extended data dictionary of Interactive Collaboration elements.

It is not proposed to add new services, messaging or encoding.

Workload
The Display WG 11 consists of members from the display vendor community, as well as clinical and research radiologists, medical physicist and scientists, representatives of regulatory authorities and research institutions, as well as ACR staff involved in display issues.

The meetings do not consume significant resources of other DICOM working group members, and there is enough bandwidth in WG 11 to handle two work items simultaneously (Hanging Protocols which is already under development, and this Interactive Collaboration work item).  The secretariat is NEMA and meetings have been in the USA.  There is a high level of interest by many members, particularly vendors, for the early adoption and implementation of an Interactive Collaboration service.

It is anticipated that development of the supplement will take 12-18 months and that meetings will be held on a bi-monthly basis, with much of the work of document preparation and editing done by the exchange of e-mail.  Most of our meetings are held at the NEMA in Rosslyn, VA, unless there is opportunity to meet in conjunction with major scientific meetings.

Two hours of WG 6 meeting time will be requested in late 2001 or early 2002 to introduce an early draft of the Interactive Collaboration supplement.  Four to six hours of WG 6 meeting time on two occasions during mid to late 2002 are expected to be consumed for the review and approval of public comment and letter ballot text.
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