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OPENING, APPROVAL OF AGENDA
The Agenda was approved.

Antitrust Guidelines to be observed
S. Vastagh reviewed guidelines.

MINUTES


The last meeting was held: Oct. 23-24, 2003 

No comments have been received, the minutes are considered approved by correspondence.  There were no additional comments at this time.

Minutes of this meeting will be distributed within 30 days.  If no substantive comments are received within 30 days after receipt of minutes, they will be considered approved by correspondence.  This process facilitates having approved minutes on the record rather than waiting until the next meeting.

DICOM STANDARDS COMMITTEE REPORT

The WG-7 Report to the DICOM Standards Committee (dated March 31, 2004 was reviewed.  See Exhibit A.

The WG-7 “Profile, strategic document” was also reviewed.  This is the document that anyone approaching the WG-07 on the DICOM web site would see first.

ION THERAPY

Uli Busch reported on the current status of the draft proposal. Uli mentioned that varying technologies are present in these systems, and that developing vendor-neutral technology or defining machine technologies in an abstract way is difficult. Michael Neumann reported on the concerns of WG6 regarding the “black box” attributes currently present in the draft, and that either these attributes should be specified in more detail, or removed from the draft and implemented as private attributes.

The primary goal of the ion therapy supplement is to address data transfer between treatment planning systems, R&V systems, and delivery machines. In this case emphasis should be placed on the transfer of real machine settings, rather than abstract dosimetric concepts. 

Much progress has been made on the ion therapy supplement, but this parameter issue must be resolved to the satisfaction of both WG6 and the ion therapy subgroup. The ion therapy subgroup will at their next meeting will develop a strategy for this. Choices for this approach include:

don’t specify, implement as private attributes

add Code or ID

make a reference to a private object

fully specify the parameters (if possible)

WG-06 feels that creating code sequences using an ion therapy-coding scheme (option 2 above) would be the best approach, if full specification is not possible. The ion therapy subgroup should decide where such code sequences should be introduced, at which point the supplement can be presented again to WG6 and a supplement number assigned.

In the opinion of WG7, the goal for the ion therapy subgroup should be to obtain a Supplement number from WG6 by resolving the above issue to the satisfaction of WG6, and move on to a solid draft for initial comment in 2004. Currently, manufacturers are implementing private DICOM objects structured as extensions to the existing RT Plan object. Although the draft is too late for current implementations, it is anticipated that manufacturers (currently approx 5 companies) will switch to the new IOD when available.

The next ion therapy meeting will be held on June 15 at PTCOG in France. If solutions to remaining problems could be found at that meeting, the results could be presented to WG6 again at their following meeting in September.

SUPPLEMENT 74: RT GENERAL PURPOSE WORKLIST EXTENSIONS AND CALCULATION SERVICE MODEL (J. Pijpelink-M. Neumann)

See also previous report from Michael Neumann on the March WG6 meeting. Michael reiterated at the meeting that WG6 no longer favors the push model for extensions to the General Purpose Worklist, because they do not want two possible ways to achieve a similar goal. Michael felt that this argument is reasonable. There are potential disadvantages relative to the push model (e.g. if the server is down, the dose calculation client will not know this), but these inconveniences are tolerable. WG7 agreed.

Supplement 96 (General Purpose Worklist Item Creation) will extend GP Worklist to allow active creation of GPSPS entities using DICOM. This will facilitate creation of scheduled procedure steps. David Clunie will create this supplement, and is aware that WG7 would like to review this work. 

Supplement 74 will now become a document describing RT-specific IODs that describe the additional data needed for RT services, e.g. for the dose calculation service, one or more IODs describing the parameters and potentially results of the dose calculation operation. Use cases should be developed for this supplement Michael reported that here is a new part of DICOM (Part 17?) that will contain use cases.

WG7 feels that Supplement 74 should also address general RT workflow, and Supplement 74 should be renamed something like “Utilization of General Purpose Worklist in Radiation Therapy”. The additional subjects covered by this supplement will be discussed further in conjunction with RT Phases.

CPS FOR THE JULY VOTING PACKET

CPs presented by Bruce Curran then Michael Neumann to recent WG6 meetings have been approved for WG6 inclusion in the June Voting Packet. However, WG-06 did direct WG-07 to discuss and potentially slightly modify a few of those CPs:

CP435: Original “Dose Reference UID” kept (rather than “Dose Reference Point UID” as suggested by WG6). WG6 suggested this change due to the presence of the concept of “Dose Monitoring Point” (DMP) in the rationale. However, WG7 was in unanimous agreement that the concept should be left to refer to any entity (not just points), and the wording of the rationale has been modified to clarify this (DMP has been replaced with “Dose Reference”).

CP436: No change.

CP437: No change.

CP438: The unicity of the description cannot be guaranteed (since the user enters this data manually), so as requested by WG6, WG7 has determined that “Description” shall be used, and the CP has been updated.

CP439: Michael pointed out that the diagram developed at WG6 showing an internal “island” was in fact incorrect; as such a situation would be represented as two separate structures in this case. Therefore, the original wording indicating that the points on the line lie inside the contour is correct. A revised drawing will be included, not showing the internal island. Other modifications suggested by WG6 (changing from normative text to informational).

CP440: No changes

CP441: Elekta commented at the meeting that Setup Device should also have an RT Alternate Accessory Code. However, WG7 felt that setup devices (e.g. a laser pointer) are not patient-specific and would not have a code such as a bar code associated with them. No changes.

CP442: Added clarification that entire volume is treated as water, and that not all specified densities need be used as overrides.

CP443: No changes.

ATC/NEMA/AAPM DEMONSTRATION

Objects were made available by ATC in March 19, 2004. The ATC would like RT objects submitted from manufacturers by June 23, 2004. At AAPM, the ATC area will show the received objects and their status relative to conformance with ATC requirements. ATC personnel will organize the booth, in conjunction with AAPM contact Bruce Curran. Walter Bosch (bosch@wustl.edu) and John Matthews (ITC) (jwm@wustl.edu) are coordinating object submission and review.

CP434 – RT DOSE GRID FRAME OFFSET VECTOR

CP434 was reviewed in detail. WG7 was clear that the solution going forward is to encode the dose image plane offsets as relative offsets starting at 0 for the first slice. However, there are at least two implementations in the field that have a non-zero value for the first slice, and the standard is currently not sufficiently precise to say that these were unreasonable implementations. Therefore, the CP includes support for this approach in a specific set of conditions, with a recommendation to no longer use this alternative approach.

RT IMAGE ORIENTATION

Uli raised an issue regarding ambiguity of the viewing direction of an RT Image object when encoding the pixels. Uli will draft a CP describing a “default” orientation when encoding these images. 

CHANGE PROPOSALS FOR TOMOTHERAPY

Dave Murray introduced a number of change proposals from TomoTherapy Incorporated:

RT Plan Purpose: WG7 recommended that MACHINE_QA, RESEARCH, and SERVICE be added to “Treatment Intent”, and that tag be renamed to “Plan Intent”. Dave will modify the CP to reflect this.

New Interpolated Types: No objections to this CP continuing.

Continuous Rotation. WG7 made the point that the rotation index can be worked out by traversing the control points. Dave Murray will consider if this is adequate for tomotherapy, and if an explicit attribute is required. For Couch Speed (currently included in the proposal)

Directional Blocking: There was no appetite in WG7 for generalizing this concept. TomoTherapy will use a private attribute and retire this CP.

Optimization Precedence: Nucletron and CMS also use this concept. It will be postponed until entire prescription module is reworked, potentially in conjunction with the work on RT Phases.

Binary MLC: Changes necessary to support interleaved binary MLCs was discussed, and concept of leaf open and close fractions was presented. WG7 is comfortable with this approach in principle. Reference to time will be changed to meterset to make it more generic.

OTHER NEW CHANGE PROPOSALS
Johannes Stahl introduced a set of CPs from Siemens:

Bolus ID:. No objections to continuation of this CP.

Setup Images: No objection to this CP continuing.

Setup Name: No objection to this CP continuing. Attribute should be called “Label” (unique within plan).

Warning Dose Description: This requirement has been noted by the Phases subgroup, and will be included in the new prescription entity.

RT Prescription IOD

The prescription module will need to be completely revamped in connection with RT Phases (see item 14). It will be addressed at that time.

UPDATE ON Representation of Machine and Patient-Specific QA Data

John Sarafa stated that TG11 is near completion of a tag-based protocol for dosimetry data transfer. He will transmit a contact name to Jose Bencomo for further investigation.

PHASES IN RT

Uli Busch, Jaap Pijpelink, Johannes Stahl, Hans Sethi, and two other Elekta staff met on April 5 at Crawley, England, to discuss phases in RT. The discussions resulted in an idea to have a “course” or “superplan” IOD, being a container for multiple RT plans, prescription information, etc. See Exhibit B for the report on these discussions. WG7 needs to explain the problem to WG6, and seek their advice on the best implementation. 

ACTION:
Phases subgroup to organize a meeting and develop a document describing in more detail this concept. WG7 must also work on an overall strategy for evolution of RT in DICOM, to ensure that the phases work is consistent with this strategy.

RT QUERY RETRIEVE PROFILE

No discussion on this issue, due to time constraints.

MULTI-DIMENSIONAL INTERCHANGE

Scott Johnson left a presentation regarding Supplement 63, including questions for the RT group. The group will review the document, and decide if work in this area is justified to implement support for RT image types. Comments should be directed to Scott and copied to WG7.

BRACHYTHERAPY CHANGE PROPOSALS – REVIEW OF STATUS

Jaap Pijpelink reviewed progress of brachy-related change proposals:

Thickness and Transmission: Ready for presentation to WG6.

Source Strength for Beta Emitters: 60601-2-17 draft mentions neutron sources. It is unclear if this is a real consideration for brachytherapy. Hans and Jaap will determine if this should be taken into account, potentially updating the CP. This CP will then be ready for presentation to WG6.

Image Acquisition Methods: TRIPLANE image type may need to be added. Also, gantry angle may be different for each exposure, but gantry angle is not in the exposure sequence. Jaap proposes a review of this CP with Bruce Curran, and discuss with brachy experts, for further discussion at the next WG7 meeting.


GATING, BREATH HOLDING, AND TRACKING

Hans Sethi introduced a document describing characterization of gating and tracking. WG7 decided that laser positioning should be removed from this CP, and an attribute ‘Motion Compensation”, VM = 1-n defined, with defined terms “GATING and TRACKING. Hans will update the CP.

STATUS OF TYPOGRAPHICAL CORRECTIONS

None noted.


NEW BUSINESS: APPROVAL MODULE

Attribute Review Comment: Jaap proposed a CP to add a review comment to the approval module. The phases subgroup will take this requirement into account, and this standalone CP will be withdrawn.

Control Point Dose: Jaap introduced a CP to add a control point related dose type, for use when interactively weighting the two components of a dynamic wedge, for example (or a multi-segmented MLC beam). No objection to this CP continuing.


21.
VICE CHAIRMAN POSITION

Michael Neumann indicated that he is leaving the radiotherapy industry by mid-2004. He indicated that he would most likely be able to attend the AAPM meeting, and possibly the ASTRO meeting. Michael is currently vice-chair of WG7. Michael has resigned from the vice-chair position effective from after the AAPM meeting. 

ACTION:
Stephen Vastagh will call for nominations to the position prior to the AAPM meeting.

22.
 NEXT MEETINGS

WG07 (RT)

· July 29-30, 2004, AAPM, Pittsburgh

· Oct. 7-8, 2004, ASTRO, Atlanta

WG-06

· June 14-18, 2004 NEMA

· Sept 20-24, 2004 NEMA

· Nov 1-4, 2004 NEMA

23.
ADJOURNMENT

The meeting recessed at 5:30 p.m. on Apr. 15, reconvened at 8:00 a.m. on Apr. 16 and was adjourned at 12:00 noon on Apr. 16.
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REVIEWED BY COUNSEL:  CRS  2004-05-06
Exhibit A:

Report to DICOM Committee on WG7 (Radiotherapy) Business

David Murray, March 31, 2004
Since the last WG7 report to the DICOM Committee (November 26, 2003), no WG7 (RT) or NEMA RT Section meetings have been held. However, a number of other activities have continued:

WG7 Business at WG6 in January 2004

· Bruce Curran presented a number of change proposals to WG-06. CP347 (Fluence Map) was approved by WG6 for voting packet inclusion. CPs 434,435,436,437,438,439,440,441,442,and 443 were assigned numbers by WG6.

· Supplement 74 (RT General Purpose Worklist Extensions) was discussed. WG6 members expressed a preference for using a “pull-model” for workflow, rather than the “push-model” described in the draft of Supplement 74. Bruce Curran noted these comments and communicated them to WG7 for further discussion.

WG7 Business at WG6 in March 2004

· Michael Neumann, vice-chair of WG-07, presented cPs 435-443 again to WG-06. After conversion to the new template and some minor editing, all were approved for inclusion in the June voting packet (CPs 438 and 439 require some additional input from WG7 prior to inclusion).

· The strategy for development of Supplement 74 (RT General Purpose Worklist Extensions) was discussed again. A decision was made to adopt the “pull” model for this work, to make use of existing DICOM service classes. WG6 will add the necessary support in Supplement 96 (General Purpose Worklist Item Creation), and Supplement 74 shall be renamed and transformed by WG7 into a document describing the additional IODs required for use with the new SOP Class in Supplement 96.

· Michael Neumann presented the work being done by the Ion Therapy subgroup. WG6 expressed concern regarding the potential for lack of interoperability of “Settings” attributes describing machine-specific data. The WG7 Ion subgroup will review these attributes and either confirm the interoperability or remove them from the base object. The ion therapy work can then be presented to WG6 again in their June meeting, for assignment of a Supplement number.

Ion Therapy

The Ion Therapy subgroup has been very active in development of a draft suitable for prototype implementation. A number of telephone conferences have been held, and excellent progress has been made.

ATC/NEMA/AAPM demonstration

The Advanced Technology Consortium has released initial objects and requirements, for evaluation by participating manufacturers. 

The next WG7 meeting will be held on April 15-16, 2004 at the ATC in St Louis, in conjunction with the ATC DICOM workshop. There is a very full agenda for this meeting. Following meetings will be held July 29-30 2004 (AAPM) and October 7-8 2004 (ASTRO).

EXHIBIT B:

REPORT ON RT PHASES MEETING

	To:
	DICOM WG 7

	From:
	Sub-Group RT Phases

	Date:
	April 7, 2003

	Subject:
	Rationale of RT Phases


Rationale of RT Phases
Participants: Hans Sethi, Johannes Stahl, Jaap Pijpelink, Colin Winfield, Richard Millington, and Ulrich Busch

(Author: Ulrich Busch)

This paper is a result from the Meeting at April 5, 2004 in Crawley, United Kingdom on invitation by Elekta. It tries to reveal the rationale for the introduction of RT Phases, and also gives some ideas about the solution space.

Definitions:

The paper uses especially the following definitions:

TMS
Treatment Management System

TPS
Treatment Planning System

Phase capabilities of the current RT Plan

The RT Plan design was done at a time, when radiotherapy treatments had been much simpler and the applications much less powerful than today. Both radiotherapy planning and the diagnostic and verification imaging capabilities have been much less easily available and/or accessible than today. Also the protocol definitions for different cancers have been less sophisticated and specialized. All those factors resulted in simpler and less adaptive treatments throughout the whole treatment course, than we fortunately see today.

The RT Plan was designed as an overall plan including all (in today’s nomenclature) phases and variations of the treatment. Because the less dynamic character of those phases, the issue of handling the development and changes of plans throughout the whole treatment course was not highly visible.

The RT Plan contains a number of beams and a number of fraction schemes. They can be freely combined. Theoretically, today’s procedures could be fully covered with such an RT Plan. Even a combination of External Beam and Brachy treatments could be handled.

Complications of this approach

If we look what this would really mean, we notice the following:

At the beginning of the Treatment Course, the RT Plan may contain the beams for the first phase of treatment. When it comes to e.g. boost or cone-downs in a second phase, new beams can be added to the plan, together with appropriate fraction schemes. This of course requires a change of the UID of the Plan. So for a subsequent phase, we now have a plan, where the first beams have been treated, or even worse, are in treatment, while new beams have been added. If such a Plan is transferred from the TPS to the TMS, the TMS has to re-map the first beams of the current treatment to the new Plan and ensure, that those are treated further with the new plan. So it e.g. can replace the old plan with the new plan and continue the treatment of the first beams in the new plan. In this case, treatment records for the first beams are scattered between the old plan and the new plan. Before the new plan is taken into account, the fraction scheme of the first beams have to be adapted to only carry the remaining fractions. The TMS could also decide to continue with the old plan, until it’s finished, and than start with the new plan, but it still has to track that it does not again treat the first beams. Additional complications come from the fact, that Reference Images loose their Plan UID reference; so new images have to be created with the new Plan UID. New Structure Sets, which contain new PTV definitions, have to override the old ones etc.

Another way of procedure is to include all foreseeable beams into the RT Plan right away up front. This however does not help a lot, because more and more beams for subsequent treatment phases are adapted after the previous phases due to re-examinations, new CTs etc. Therefore again we have new Plan versions with new UIDs. For those, the same difficulties apply as above.

While this is a high-level description, going into details will reveal countless detailed problem scenarios, which cannot all listed here.

When this sounds complicated, it does so, because it indeed is quite complicated in fact. In effect, those approaches would be both too cumbersome and too hazardous (or error-prone) to be managed safely and efficiently.

Consequences: The Practice

The conclusion of this is, that the theoretic possibility of including all treatment phase beams into one RT Plan (and even mix External Beam and Brachy) is not really a viable option. And indeed, when we look into practice, currently we know of no TPS systems or TMS systems, which use RT Plan in this way. Rather than, the systems in fact support only one fraction scheme in the RT Plan indeed (examples of 2 fraction schemes are special cases, e.g. to handle the differentiation between therapeutic beams and setup beams). Any other approach is in practice not interoperable today. In a way we are can appreciate, that this is the case, because as indicated above, it would be very hard (if even possible with reasonable effort) to manage those multiplicities safely.

With the 1-fraction-scheme approach, we indeed have quite some advantages: The RT Plan now describes properly a complete fraction of a set of beams, which are treated together. Under most circumstances, it remains stable, until it’s treatment is finished. All treatment records point to the same Plan UID, Plan reference of reference image are stable, and for each phase Structure Sets can be properly referenced.

Shortcomings of Current Practice

There are of course issues now, which are not covered well because of the original design. Besides some other details, they can be grouped into 2 major issues and one general aspect:

Prescription

Each RT Plan has a prescription module. Therefore the question arises, which of the different RT Plans is the valid one: e.g. the first one, or the last one, or another. Today’s protocols lead to prescriptions for multiple phases and plans up front, but this cannot be handled properly in the RT Plan (see above). Also the level of prescription is not really suited for the level of advice, the physician gives: He typically prescribes on a higher level target doses for different phases, limits (across all phases), and general treatment technique parameters, but not directly beams. However, to prescribe phases, beams have to be included up front into the RT Plan. So overall, the prescription module does not really work well today. We actually notices this already in a WG7 meeting in 1/2003, where first thought of a ‘standalone’ prescription object where expressed.

Managing Plan Collection

In fact, today TPS and most TMS have multiple plans stored for a patient; mostly increasing while the treatment course goes on. Often this also includes (esp. on the TPS side) alternative plans, which are kept at least for a certain period of time, until decisions are made and approved. Therefore the question arises, how systems should know, which plans should effectively be treated and in which order (including side-by-side treatments) and other relations to the ‘superplan’. While a TMS can handle those management data by proprietary means, they cannot be transferred in an interoperable way. E.g. on a TPS the whole treatment course layout is developed, overall dose summation is evaluated and finally decided, so the TPS should be able to transfer this information to the TMS. When transferring patients to other sites, or retrieving those data from archives (e.g. when the patient is re-treated after a time), those data cannot be reconstructed as well. Maybe a non-essential importance item, but in case also a considerable drawback is, that clinical studies of the overall protocol cannot be handled without additional proprietary data (or by reconstruction new RT Plans out of the original collection containing all phases).

General Design

Today it is well known from computer science, that objects need to have a well-defined scope and be well modularized to handle specific functionality only and are not overloaded doing ‘everything’. The RT Plan very good in defining the treatment and setup parameters for a specific beam set. But it is in some aspects not well confined in this sense (esp. fraction scheme, prescription). Not unexpected, exactly when it goes beyond describing a treatment fraction, we get into trouble. We have also noticed this on other occasions (and this is also perceived by WG6 today, based on the experiences in the field), that RT Objects must not be oversized in functionality. Currently the RT Plan tries to include all aspects of a treatment course, which makes it a vulnerable to changes and difficult to manage.

Conclusion

Out of this reasons, we feel, that there is definitely a need and a high value for a RT Phase / Super Plan object, as well as for a Prescription object. Those should handle the management and process aspects, which overloads the RT Plan today.

Current Status

We have intensively discussed the issues and the possible solution space at the last meeting in Crawley. We are convinced, that we should have a structure containing the plan collection and phase relationship. Those data are designed to be updated over time during the treatment course in many cases, typically at phase transitions. The formulation ‘structure’ should indicate, that we are not sure yet, whether this should be rather and object or a service. There are Pros and Cons for both options. Primarily, a service would guarantee, that the data retrieved are always actual, because there is no persistence. However, persistence is also a quite important aspect because of archiving and transfer operations. In content, this phase structure shall primarily include references to RT Plans, their status (esp. explicit definitions if they are cleared for treatment), and their order relative to each other.

We foresee as well an object (probably) for prescription. This is closely related to the RT Phase structure and may be referenced there as well. Therefore we think, that we should handle both in this group to have an integrated view on those and reach a good and consistent interaction between both.

Both designs should facilitate the DICOM support of today’s practice needs in an effective and well-modularized manner.

DICOM WG-07 RT Objects
63
April 22, 2004


