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ABSTRACT: -

Telemedicine is the art of sending medical data, which includes previous histories, prescriptions, all types of reports like X-rays, CT scan images, pathological reports etc. through a communication system. It is the systems with the help of which one can get medical help whenever and wherever it is required. This process would be very fruitful to the rural society who can remotely get opinion from the expert doctors of the city. Even in the case of urban areas, the opinion the expert doctors in the other cities or internationally reputed doctors can be sought. Thus, telemedicine is a boon for the ever-advancing field of medicine.

The process of telemedicine commercially started with the usage of PSTN (Public switched telephone network) i.e. the ordinary telephone network and some data communicating equipment. Now, in certain advanced countries, it is done through fiber optic communication and wireless communication techniques like wireless networking (WAN), VPN (Virtual private network), through satellite communication i.e. VSAT networks etc. The most economical method of telemedicine is the telemedicine through Internet, as it requires minimum hardware and a simple communicating medium as compared to the other methods. Also nowadays due to the advancement in the networking technology very fast and better resolution data communication is possible using high speed networks.

INTRODUCTION TO TELEMEDICINE:-

The institution of medicine defines telemedicine as “…the use of electronic information and communications to provide and support health care when distance separates the participants…”

The most common applications today are in transmission of high-resolution X-rays, cardiology, orthopaedics, dermatology and pschiatary. Often, interactive video and audio are used for patient consultations and guidance on procedures, sometimes video briefings and records of specific operations are kept on a network in digital form. Groups of physicians, teachers and researchers of ten “meet” across large distances. Telemedicine also embraces the management of electronic patient records, access to libraries and databases on the web and on the private networks, and excessive use of e-mail by many in the medical profession.

Telemedicine arose originally to serve rural populations, or any people who are geographically dispersed – where time and  the cost of travel make access to the best medical care difficult. Now, it is increasingly being used in mainstream medicine, tom allow doctors of the world to share expensive resources and valuable opinion.

Telemedicine is increasingly global in its reach, in 1997 there were 188 active programs around the world, including Israel, Chile, India, Taiwan, Japan and the U.S.A.

The availability of telemedicine is dependent to a large degree on telecommunications, and on high bandwidth; the field is concerned with advanced telecom equipment and standards, methods of increasing effective bandwidth and network performance, costs of installations and operation, security, confidentially and reliability, and the government legislation aimed at furthering the progress in these areas.

The importance of bandwidth can be seen in an example.  With a 28.8 kbps dial-up connection, transmission of a standard X-ray takes 30 minutes, with a t1 line at 1.5 Mbps it takes 30 seconds, with a high speed DS3 circuit, it takes 1 second. Clearly, productivity and usability of telemedicine data depends on availability of high bandwidth.

The earliest example of telemedicine was in the physiological monitoring of the astronauts through pioneering work done by N.A.S.A. The Gemini and Apollo astronauts in the 1960’s had two-way video connections with space medical experts in Houston, and developed a quite natural mode of interaction from orbit that featured taking care of routine health questions and needs, and early experiments of weightlessness. This was followed by trials at Boston’s Logan airport, and participation by native American reservations in the STARPHAC program.

Since then, this technique of telemedicine has started and has benefited lots of people all over the world.

SCENARIO IN INDIA:-

In India, the field of telemedicine is catching momentum nowadays as there are many hospitals which are having there own telemedicine networks. Since last few  years, in the metro cities, many hospitals have launched there own telemedicine programmes and have been successful. Though in India, perhaps the cost cannot be affordable but efforts are made to minimize the cost.

Also in certain hospitals they have telemedicine through satellite communication. Many hospitals in the major cities have benefited the nearby rural areas and have been quite successful in helping the villagers.

Also in some states there are ISDN networks to provide telemedicine. In coming years, many hospitals claim to provide a telemedicine in various parts of the country. Also due to possibility of fibre – optic cables, the internet based telemedicine would be the best form of communication as far as the cost initial expenditure and the quality is concerned.

FEATURES OF INTERNET/INTRANET BASED TELEMEDICINE:-

Internet and intranet provide a very good means of achieving telemedicine. This is basically due to a low cost involved in the installation in achieving the same.

Through our normal internet i.e. world-wide web, one requires only a computer system, a modem and dial-up connection on both the ends. The cost of this installation is very less. One can send messages using an e-mail or a special website can also developed.

The intranet connection is slightly costly because it requires an own network to be developed and administered.but the speed and quality achieved through these networks is excellent.

One can also think of innovative ways of sending the data on the internet or the intranet. The images can be compressed using some standard softwares and converted into MPEG format before sending them. Sound signals like heartbeats can sent by compressing into MP3 format .  

Also, internet provides the facility of voice mail, net to phone and VoIP facilities. At present the development of fibre-optic links would help the speed and data quality of internet based telemedicine.

MEDIA OF COMMUNICATION IN TELEMEDICINE: -

1. Telephone lines

2.  ISDN lines

3.  Satellite communication

A telemedicine system’s basic requirement is a good and sound communication medium, which will provide an economical and reasonably good quality of data (especially images) at the receiver end. The modern day Internet system provides an excellent medium for data communication. 

There can be basically two configurations that can be developed for a telemedicine through networking: -

1. INTRANET (DEDICATED NETWORK)

2. WORLD WIDE WEB (NORMAL INTERNET)
INTRANET: -

The concept of intranet in the development of a telemedicine network provides a very fast, easier and error free data communication.

A dedicated network for the practice of telemedicine can be established between the city hospital and other remote areas. A network in the form of different topologies can be designed as per the requirement.

The most common topology in which it can be connected is either a client-server type or peer-to-peer type of networking.

CLIENT – SERVER TYPE NETWORK: -

In this type of networking, a server is placed at the main city hospital, which is connected to the remote terminals through a telephone network, ISDN etc., a computer system and a modem.

Each terminal has a unique IP address which allows the clients to access the server. The servers are again connected to a master or mainframe server, which will interconnect all the servers.

Thus a server can communicate to the other servers through the mainframe servers. Hence it is basically a concept of wide area networks connected through either a PSTN or any other link.

Whenever a remote client requires communicating to the city hospital for some information, it will send the unique IP address of that server and logs on with that server. A mainframe or a master server takes care of the whole network.

In this type of topology, a client can communicate to another client also through server. Thus this topology requires a network system, which includes a personal computer system on both the sides with essential network hardware and necessary software to provide a basis of networking. Also a server is required at the city hospital and a mainframe type of server connecting all the networks. The communication is through the dial-up networking through modem and TCP/IP protocol.

The exact topology can be easily explained by the following figure: -
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PEER-TO-PEER TYPE OF NETWORKING: -

This type of networking is used to communicate directly between server and client or client to client (directly).

This type of network consists of an interconnection between server to clients and also directly between clients.

The network can be developed using the telephone lines or ISDN etc,a computer system and a modem. It can be designed according to the no. Of users and can be developed as a WAN. The communication is generally through dial-up networking using modem and NETBEUI protocol.

The peer-to-peer networking topology can be shown by the following figure: -
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The advantage of using an intranet is the speed that can be achieved through the intranet. This is very important in case of sending images or finer detail pictures. But the cost of developing a maintaining an intranet is very high and in that case one can use the World Wide Web for telemedicine.

TELEMEDICINE THROUGH WORLD WIDE WEB (INTERNET): -

The basic Internet based telemedicine can be done through a computer system with a modem and an Internet connection on both the ends.

The communication is the same as in the case of an Internet operation and hence is through telephone lines.

The basic communication through the World Wide Web or the Internet is through the following ways: -

Through the e-mail and voice mail facility: -

E-mail facility can be used and a remote user can send e-mail to required doctor in a hospital through a normal e-mail.

A normal written data can be typed and sent and an image can be scanned and compressed in a standard format and then attached to the written data.

A voice-mail or a net to phone facility can also be availed of in the case of sending some type of sound through the Internet or taking an oral opinion from the doctor.

Developing a website for a telemedicine facility: -
An innovative website can also be developed for a telemedicine programmed.

With the help of this website, one will be able to select a department and a particular expert from a group of departments and experts.

Also the access becomes easier than the normal e-mail as the website is prepared to accept a particular type of data or an image attachment and it would be easier for both the remote patient and a doctor to communicate and exchange views and other written advices etc.

This website can also provide the facility of oral communication like the voice mail and also extended techniques for transfer of sound (heart beats etc.) along with the written an image data.

All the above described techniques require only a computer system, modem, telephone lines, some multimedia facility like speaker and microphone, scanner etc. at both the ends.

Thus due to minimum hardware involved it provides an economical way for telemedicine.

FUTURE TRENDS IN TELEMEDICINE: -

Telemedicine is being widely implemented at many places in the world. In the case of India, it has also started developing slowly and in the next few years many people are expected to be benefited by telemedicine. The use of Internet would be of very much importance in case of a developing country like India.

The only hurdle at present is the cost, which will be reduced, as commercialization of telemedicine will take place in the forth-coming years.

Telemedicine is also expected to be faster in India due to private sector intervention in the telecom area, which will provide fiber optic links, and hence we will be having a much error free and speedier access.

As this trend of telemedicine advances we can also have telemedicine through satellite links or through high-speed wireless networks as we have in certain developed countries.

Thus we can expect a major revolution in the field of medical science through telemedicine as this facility will reach to almost every village of the country and every individual, rich or poor, will be able to take advantage of this facility.
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