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Introduction/Scope

This work item proposes to add a new Enhanced Corneal Topography Map IOD and SOP Class to the DICOM standard and to retire the existing Corneal Topography Map IOD and SOP Class. The current Corneal Topography Map IOD, which was standardized in 2011, and which is related to devices that create or review ophthalmic corneal topography maps, has considerable design limitations hindering its widespread adoption. A new Enhanced Corneal Topography Map IOD would provide a sustainable design that solves these drawbacks and in doing so promote wider adoption.

Limitations of Current Standard

The Corneal Topography Map IOD consists of two main parts. The first part is the corneal topography map itself, consisting of the pixel data, related color lookup table and real-world value mappings respectively. The second part contains a “point cloud” of measurement values associated with 3D point locations which are taken from the source image, and which have been used to derive the corneal topography map. The map-related part primarily satisfies diagnostic and visualization purposes. The measurements-related part contains information about how the map was derived, but may also be useful for subsequent planning steps, e.g. for planning refractive surgery.

The design of the current Corneal Topography Map IOD may cause considerable performance drawbacks when used with high-resolution reflection techniques resulting in a high number of measurement points, e.g. high resolution placido grids. In addition to that, some mandatory attributes cannot be reasonably filled under all measurement conditions.

Mandatory attributes issue

The Corneal Topography Map IOD specifies different types of topography maps which are defined in CID 4260 “Corneal Topography Map Value Type”. A Corneal Topography Map instance represents exactly one type of map. The related 3D point locations (i.e. the “point cloud”) stored in Type 1 attribute “Source Image Corneal Processed Data Sequence (0046,0244)” which is described as “contains various power, elevation and wavefront measurements at specific points on the cornea” require measurement values for all the types of maps defined in CID 4260. For example, for an “Axial Power Map” the current IOD mandates to store also values for corneal wavefront, relative elevation, or other types of maps, which is not necessarily intended or is not even be possible in some cases.
In addition to that, there are also other Type 1 attributes such as “Minimum Keratometric Sequence (0046,0215)”, “Average Corneal Power (0046,0220)” or “Corneal I-S Value (0046,0224)” for which meaningful values cannot be provided in all cases. 

Performance issue

Corneal Topography instances created using high-resolution placido grids can have ~8000 or more point locations with associated measurement values stored in “Source Image Corneal Processed Data Sequence (0046,0244)”. Each point location is represented by one sequence item. This design may result in unacceptable performance when being processed, e.g. when doing a conversion from DICOM to other data representations such as XML, or other kinds of data processing.
Description of Proposal

3D coordinates of measurement point locations and related measurement values shall be encoded as bulk data attributes instead of storing this information in single sequence items. An efficient way of encoding the required bulk data attributes shall be investigated.
In addition to that, a number of Type 1 Attributes as described above shall either be relaxed or bound to a condition.
Parts of Standard Affected

This work item will affect Parts 3, 4, 6, and 17 of the DICOM standard. 
Resources & Time Line

It is proposed that a subgroup of WG-09 will work on this new IOD including representatives of Carl Zeiss Meditec, Topcon Healthcare, Oculus, and Heidelberg Engineering but not limited to those as well as at least one physician, Dr. Boonkit Purt, MD of WG-09.
As many concepts of this IOD can be reused from the existing Corneal Topography Map IOD it is estimated that the work will take about 18 months, and the supplement will be approximately 30 pages. A first draft should be available by mid-2025.
It is anticipated that four hours of WG-06 meeting time will be required on each of five occasions during 2025 and 2026 to review and approve an early draft as well as public comment, letter ballot, and final text versions of the supplement.
