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Background

The technologies used in Telemedicine today are to a large extent driven by other industries.  Telecommunications technologies will continue to develop largely without regard to what the telemedicine community does, because this is a very small segment of the overall market.   But this community should be more influential in the development of devices specifically targeted to telemedicine applications.   Clinical societies in the AMA should be more pro-active in determining user interface and equipment performance for their telemedicine applications.  Practicing telemedicine clinicians should be driving the development of next generation systems with vendors.  Daily users of Telemedicine equipment should provide feedback to manufacturers regarding the optimal set of features to be included on future releases of hardware and software.   Unfortunately, user input to improve systems is moving slower than the development of new technologies.   The opportunity exists to influence what telemedicine systems and medical equipment device manufacture’s develop and deliver for the telemedicine sector, and to make it easier for customers to evaluate and purchase systems which are best suited for their applications.    The recommendations below are intended to exploit these opportunities.

SYSTEMS

Recommendation 1:  SCALEABILITY
One size does not fit all in Telemedicine systems.     The Telemedicine technologies deployed should be scaleable to conform to the functional and financial constraints of the host and remote sites. In today’s market, general purpose systems have been widely deployed.  In many cases the expense of these high-end technologies has prevented the application of some level of telemedicine.  There are many low-cost solutions that are available and have not been used due to lack of awareness of these solutions and how they may be applied to specific clinical needs.  Utilization of standards-based interfaces, compression algorithms, and network architectures will greatly enhance and facilitate the growth and development of Telemedicine as an industry.   Interface to hybrid communications networks comprised of T1, ATM, DSL, POTS, microwave, satellite and other transmission modes should be consider as scaleability issues. The future will likely lead to smaller, more discipline specific technology solutions.   The widespread use of standard feature sets, compression schemes, and interfaces will greatly facilitate migration pathways and Telemedicine systems which can scale-up as clinical utilization increases. 

Recommendation 2: VIDEO COMPRESSION STANDARDS/BANDWIDTH REQUIRMENTS
Issues related to video resolution and bandwidth requirements are clearly moving targets.   Available bandwidth is rapidly increasing at the same time better hardware compression is reducing bandwidth requirements for high quality video transmission.   This simply means that costs will continue to drop.   Telemedicine programs around the U.S. today commonly use compression algorithms coded into hardware running at  384kbps.  The video quality provided at this bandwidth today is adequate for most real-time telemedicine consultations with the noted exceptions of echo cardiograms and cine-angiograms.  However, as new telecommunication networks and technologies continue to emerge, bandwidth utilization will likely be even lower for many telemedicine applications.  

There are over 80 different clinical societies currently listed with the AMA. They vary in size and focus.   The American College of Radiology has adopted the Dicom standard for the practice of Teleradiology.    Development of standards by other specialty groups for the practice of Telemedicine has not been forthcoming to date.  Getting these groups to address these issues in a systematic way could prove to be much slower than the evolution of the technology. Managed care may indeed increase these group’s interest in addressing these issues, but it is likely that de-facto standards will continue to develop ahead of specific recommendations from medical specialty professional societies and will likely help shape a more formal version of these standards.    

As technology experts in health care, the Task Force assumes the responsibility of increasing awareness of the technology issues which are relevant to the practice of telemedicine.   In this regard, this Task Force endorses the International Telecommunications Union (ITU) H.320 standards which govern "THE BASIC VIDEOTELEPHONY CONCEPTS OF AUDIO, VIDEO AND GRAPHICAL COMMUNICATIONS BY SPECIFYING REQUIRMENTS FOR PROCESSING AUDIO AND VIDEO INFORMAITON, PROVIDING COMMON FORMATS FOR COMPATIBLE AUDIO/VIDEO INPUTS AND OUTPUTS, AND PROTOCOLS THAT ALLOW A MULTIMEDIA TERMINAL TO UTILIZE THE COMMUNICATIONS LINKS AND SYNCHRONZATION OF AUDIO AND VIDEO SIGNALS." 

Multimedia Teleconferencing Standards
The ITU-T T.120, H.320, H.323, and H.324 standards comprise the core technologies for multimedia teleconferencing. The T.120 standards address Real Time Data Conferencing (Audiographics), the H.320 standards address ISDN videoconferencing, the H.323 standard addresses Video (Audiovisual) communication on Local Area Networks, and the H.324 standard addresses High Quality Video and Audio Compression over POTS modem connections. Each standard has been developed in accordance with the process described above. As of October 1996, each standard has been ratified by the ITU, however standards are not static. The IMTC expects to continue to contribute, through its members, to the future enhancement of the standards to incorporate new functionality and capabilities. Like the other multimedia teleconferencing standards, H.320 applies to multipoint and point-to-point sessions. The H.320 suite addresses videoconferencing over circuit switched services like ISDN or Switched-56. Recommendations currently in Force are part of the attached glossary.   Other relevant standards include IEEE for medical information bus, IEEE 1394 for firewire, and IEEE 1451 for Smart Sensors.

Recommendation 3: WEBIFICATION OF MEDICINE
Webification of Medicine refers to the development of specific medical process functions with a ubiquitous interface that works across all platforms and TCP/IP networks. This approach leverages off a rapidly developing resource of JAVA, HTML, and collaborative Web tools deployed on an emerging nationwide telecommunications infrastructure (NTI) and next generation internet (NGI). The moving target of increasing bandwidth, better compression software,  and shorter hardware cycles will continue to push medical applications onto less bandwidth.  NGI will continue to accelerate the growth of bandwidth available for real time video applications. Clearly, today’s commodity Internet does not support wide spread interactive videoconferencing. However, today there are many applications that are well supported by the internet like store-forward clinics, FTP of patient records, etc.  While real-time, clinical teleconferencing is possible over today’s internet, real-time clinical activities are limited.  The future in this area however is very bright. Our current recommendation is to begin developing IP video applications which will work in the next generation Internet.  This will foster the development of cross-platform tools, standards-based systems which will migrate easily to the emerging telecommunications infrastructure. 

Recommendation 4: CROSS-PLAFORM INTEROPERABILITY
We recommend that all telemedicine software be cross-platform interoperable.

Elements to be considered are: 

· Interoperabilty between PC’s, NC’s, Mac’s, and Unix machinges

· Provide support for multiple network interfaces, cameras, and compression methods

· Provide standard interfaces—bus, network, telcom, cam, microphone, devices

· Provide Security and Encryption -- including full interoperability 

· Non-proprietary/integrated systems 

· Standards -- open systems, open architecture 

Recommendation 5:  CROSS-VENDOR LABELLING STANDARDS

It is currently difficult for customers in the market for Telemedicine equipment to obtain, evaluate, and determine the performance features and technical specifications between manufacturers.   This committee recommends the development of a standard list of specifications and features and a standard format for reporting this information in vendor literature.   This label can function much like the nutrition label on foods, and would allow customers and easier way to compare and contract equipment features and performance specifications.   This label standard should include, but not be excluded to the following information:


Image:
Resolution, Color, Hue, Saturation, Brightness, Size, Texture, 3D, Compression


Audio:
Fidelity,
Compression, Frequency response, Echo Cancellation, Frame rate, Bandwidth


Patient database:  history, soc security, ins, id, etc


Type of Consult:  real time, store and forward


Clinical disciplines supported:  derm, cardiology, radiology, etc


Interface:  RS 442, S-video, NTSC, LAN, etc


DEVICES

Recommendation 1: CROSS-PLAFORM INTEROPERABILITY
We recommend that all telemedicine devices be cross-platform interoperable.

Elements to be considered are: 

· Interoperabilty between PC’s, NC’s, Mac’s, and Unix machines

· Conventional data handling and display

· Work independent of  networks, cameras, compression methods

· Provide standard interfaces—bus, network, telcom, camera, microphone, medical devices

· Security and Encryption -- including full interoperability 

· Non-proprietary/integrated systems 

· Standards -- open systems, open architecture

GENERAL RECOMMENDATION:  COURSE OF ACTION FOR COMMITTEE

· Submit this document to ATA board for endorsement.

· Formalize dialogue with device manufacturers.

· Develop a repository of clinical telemedicine systems/solutions.

· Develop a repository of electronical medical record systems which are appropriate for TM platforms.

· Develop a respository of virtual patient systems and models.

· Define optimal feature set for different classes of TM equipment.

· Work with vendor community to develop label standards.

Reference:
Warner, Dave, John Tichenor, and David C. Balch. "Perspective: Telemedicine and Distributed Medical Intelligence." Telemedicine Journal, 2(4):295-301, Winter 1996. 

PULSAR / ECU TELEMEDICINE PROGRAM

Glossary

H.320 - Narrow-band Visual Telephone Systems and Terminal Equipment
H.221 - Frame Structure for a 64 to 1920 kbit/s Channel in Audiovisual teleservice
H.242 - System for Establishing Communication Between Audiovisual Terminals Using Digital Channels up to 2 Mbit/s
H.261 - Video Codecs For Audiovisual Services at Px64 Kbps, HTML, other
H.230 - Frame-synchronous Control and Indication Signals for AV Systems
H.231 - Multipoint Control Unit for Audiovisual Systems Using Digital Channels up to 2 Mbit/s
H.243 - System for Establishing Communication Between Three or More Audiovisual Terminals Using Digital Channels up to 2 Mbit/s
G.711 - Pulse Code Modulation (PCM) of Voice Frequencies
G.722 - 7 kHz Audio-coding Within 64 kbit/s 
G.728 - Coding of Speech at 16 kbit/s Using Low-delay Code Excited Linear Prediction 

More information about ITU standards is available on the WWW at: http://www.imtc.org/i/standard/itu/i_h320.htm 

IEEE 1073 – Medical Information Bus 

IEEE 1451 – Smart Sensors

IEEE 1394 -- Firewire

Need web URL’s for more details on these standards

USB—the universal service bus will allow connection with 127 serial connections—need some language here

Standards for Color and Hue

Integrating patient data with images is a big challenge…patient id #, demographic data matched up with ECG

Making purchase decisions based on compatibility, interoperability and reliability—current and future

