Development of Standards for MRI Equipment and Interpretation to Improve Patient Safety  
In response to patient safety concerns arising from lack of industry standards for distribution of imaging data, the American Medical Association (AMA) convened a meeting of physicians representing the American Association of Neurological Surgeons, Congress of Neurological Surgeons, American Academy of Neurology, American College of Radiology, American Academy of Orthopaedic Surgeons, and American College of Cardiology as well as industry representatives from the National Electronic Manufacturers Association, General Electric, Siemens, Philips, and Accuray to discuss the problems and consequences associated with nonstandardization of data distribution.  

Manufacturers and vendors of imaging technology and management software have adopted competing standards to create, read, and transmit clinical images.  The current use of nonstandardized viewing systems is a threat to high quality, medically appropriate, efficient, and safe care.  The problems associated with nonstandardized imaging systems have critically affected patient safety and have had a tremendous impact on the effectiveness and efficiency of medical care, all of which represent direct risks to the patient’s well being.  
At the meeting, physicians presented the following problems to industry representatives.
· Unique manufacturer methods of encoding images and data manipulation 
· Imagery that is reduced in quality for facilitated storage and distribution

· Images that can not be manipulated except as planned by that specific vendor including cross-referencing orthogonal studies
· CD-ROM formats that are not compatible across computers and software platforms

· Image presentation without standardized master key, legends, or localizing images

· Differing quality of images provided, and presence or absence of related interpretation and/or reports associated with those images 
· Competing software that arranges images in opposite planes of view

· Failure to design for the specific needs of specialists (e.g., CDs with enough data and flexibility to examine dynamic cine images, which is a critical cardiac diagnostic function)  
· Other nonstandardized approaches to capturing, transmitting, and viewing clinical images

The following consequences are associated with these developments. 
· Errors.  Errors are inherent in the current proprietary systems that use different axes as reference (if any are denoted at all), different required viewers, and varying toolbars and navigation systems. 

· Patient Dissatisfaction.  Patient dissatisfaction due to either 1) having to travel to imaging centers to request a new CD or hard copies of films or 2) having to repeat imaging studies when data from a recent/previous imaging study cannot be interpreted in a timely manner due to a non-functional CD.

· Potential Legal Issues.  If errors result from nonstandardized MRI data, downgraded or lower quality data, information, readers, and other related circumstances that result in patient injury, potential liability becomes a concern.  
· Confusion.  Trying to compare information from multiple sources is laborious and nearly impossible, resulting in difficulty in deciding whether the pathology in question is getting worse or better over time. 
· Time.  Time wasted navigating serpentine systems to emerge with the right information would be better utilized in direct patient care.

· Delayed care.  Substantive patient care assessments are often time sensitive; the current laborious and confusing system is not consistent with patient safety.  Delays in care, in all instances, may result in tragic patient care outcomes.  

· Ineffective Informed Consent.  Informed consent requires that diagnosis and treatment assessments must be made on the basis of full, accurate, and material information.  The current system presents unnecessary challenges.

Because the current method of proprietary viewers with nonstandard techniques of storing and manipulating data has resulted in confusion that has the potential to jeopardize patient safety, we are asking that the radiology industry: 

· agree to standards in electronic imaging formats such that the entire acquisition of non-compressed DICOM data is readily accessible by all systems; 
· ensure that each electronic format is equipped with the capability of loading and launching its contained images on the physician’s computer (including Windows, Macintosh and Linux based systems); and 

· design a viewer that  launches in a “simple menus” format utilizing universally agreed upon icons and interface and, additionally, provides an expanded menu option that permits each vendor to distinguish their products and foster innovation. 

The panel’s specific recommendations for the functions that will need to be incorporated in a simple viewer are listed in the attached appendix.  The panel will be happy to work with the industry in defining which icons and specific interfaces are preferred by physicians.  

The panel requests that the industry quickly provide effective short and long term solutions to the problems presented.  A voluntary system of MRI format standardization and a focus on developing solutions across professional, payer, and industry partners that promote interoperability and use of data and presentation, is preferable to mandated changes through legislative channels.  The panel urges the industry to adopt immediately as many of the recommendations as possible and develop a timetable that would result in 50% interoperatibility and standardization within one year.
Appendix

Components for a Simple Viewer with Universal Icons

1. The simple menu option will be the default viewer and an expanded menu option will be available.
2. An icon that lists how the viewing grid should appear.  This is generally a small box with “x” and “y” axis.  Clicking on this icon should result in the ability to choose the display grid (1 box or 1x2, 1x3, 2x2, etc.). Typically we need a way to control how both the series of images are viewed and the images with in the series.  It is important that the physician be able to look at more than 1 imaging sequence at a time.

3. If one box is selected, all subsequent commands are applied to that viewing box.  When selecting a display with multiple viewing boxes, clicking on a window makes it active, and subsequent actions are applied to the active window.  Other series should be present in the margin (i.e., left upper) in thumbnail form.

4. Dragging a thumbnail to an active window replaces the series in the active window with series represented by the thumbnail.

5. An icon with ST or study written within. Arrows should then flank this icon so it is possible to scroll through studies.

6. An icon with SE or series written within.  Arrows should then flank this icon so it is possible to scroll through series.

7. An icon with IM or image written within.  (This is unnecessary if the scroll feature moves through the images within a series.)  Arrows should then flank this icon so that it is possible to scroll through images. Scrolling images within a series must be standardized, always top to bottom, right to left and clearly indicated with a scout line on some type of orthogonal image.

8. If more than one window is open, images taken in the same plane should be synced to the same slice.  If images are orthogonal then scout lines should be visible with a simple show scout line command.  (Some have requested little mini scouts in the same frame; perhaps this could be a separate icon that could be toggled on/off.)  

9. Windowing should be infinitely adjustable by clicking on an icon, typically a circle or square with a white to black gradient. Also all changes should be applied to all the images in that series, not just the one visible image.

10. It should also be possible to pick automated windows, bone, brain, etc. for CT and for MRI, T1, T2, etc. 

11. A scroll icon that is automatically applied to all the images in that series.

12. A pan icon that is automatically applied to all the images in that series.

13. A magnify icon, which should be continuous and also automatically applied to all the images in that series.

14. A measure icon (distance, Cobb Angle). It should be possible to easily toggle the graphics on/off.

15. Easily identifiable “close program” icon such as man exiting doorway.

16. Capture image and print feature.

17. All three mouse buttons need to work in a consistent manner amongst programs.
18. A basic cine review player with commonly used function buttons (play, stop, pause, etc.). The cine imaging function should include automatic endless looping of the cine and the ability to adjust the cine speed.  The cine review player and CD/DVD transferred/stored information should be of sufficient quality and quantity to insure that the cine can be played at “real-time” speed.

All of the above Icons/ Designs must be implemented such that all “simple” viewers look and work in an identical fashion.  The advanced viewer can then be formatted in any manner deemed desirable by individual manufacturers.  Clearly using commands and icons similar to the above would be desirable to the end-user.  
