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The IHE-RO Technical Committee has been developing an approach by which profiles may be specified when exchanging DICOM RT Plan SOP Instances.  This white paper is meant to describe an approach that will allow specification of clinically useful profiles that are easily understood by vendors and users.

Creating profiles that fully define all of the flexibility available in the RT Plan IOD is an intractable problem.  It should be possible to restrict that flexibility without restricting clinical utility.  The other goal is to break down the problem so that Verification and Validation of the transfer is straightforward.  Finally, users should be able to easily comprehend how a given profile fits into their clinical practice.  For the average user, the DICOM Conformance statement is too technical.

Description

The approach suggested by this white paper is to specify the profiles in terms of beam types and modifiers available for use by that beam type.  A profile will be associated with a beam type.  Within that profile will be optional conformance characteristics specified in terms of modifiers.  Using this mechanism a vendor may create a table that fully communicates how completely they satisfy a given profile.  An example of a table for a vendor who fully satisfies all external beam profiles is shown in Table 1.

Much of the information within the DICOM RT Plan IOD will be common across all profiles.  The majority of these common attributes have been specified in the Profiles to be demonstrated at the IHE-RO Connectathon 2006.  Differences between profiles occur within the Beam Sequence (300A,00B0).

Suggested Profiles are:

	Profile Name
	Description

	Static
	A beam in which the field shape or beam position does not change during beam on time.

	Motorized Wedge
	A beam in which a static wedge is in the field for part of the delivery, then removed for the remainder of the delivery.

	Virtual Wedge
	A beam in which a wedge shaped modulation is created by moving a jaw across the field during delivery.

	Arc
	A beam which moves through a gantry arc during delivery with a constant field shape.

	Conformal Arc
	A beam which moves through a gantry arc during delivery with a changing field shape as beam moves through the arc.

	Step and Shoot
	A series of static control points, all delivered from the same gantry position, in which the beam is turned off as the field shape changes.

	Sliding Window
	A series of control points, all delivered from the same gantry position, in which the field shape changes while the beam is on.

	Electron
	A static beam collimated with Electron Cones or Trimmers delivered at Electron energies.

	Stereotactic
	An arc beam collimated with Stereo Collimators delivered at Stereotactic energies.


The list of suggested modifiers to these beam profiles and which are eligible for use with a specific profile can be seen in Table 1.

Conclusion

An advantage to this approach is its extensibility.  For example, in future connectathons, profiles could be added for Brachytherapy treatments, both LDR and HDR, and for Ion treatments.  These do not invalidate any of the currently suggested profiles.

The level of effort for the Technical Committee is still high as all attributes for the profiles must still be defined.  However, for these beam types and modifiers there is much common ground between vendors as to specification and implementation details to accomplish this.
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Table 1 – RT Plan Profile Conformance Table

( - Indicates a modifier is allowed for that Beam Profile
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