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Telemedicine, or delivering medicine at a distance, allows
improved access to specialist services and education.
However, several issues need to be addressed before
telemedicine becomes more widely used.

The philosopher Immanuel Kant said that humans are to be
treated, ‘always as ends and never as means only’.1 The
opposite could be said of telemedicine where this new tech-

nology should be a means to an end and not an end in itself.
Telemedicine is defined as delivering medicine at a distance

and most commonly applies to videoconferencing.2 Telemedi-
cine can be used to transmit x-ray images and scan images,
view pathology slides from a remote site and conduct face-to-
face consultations in real time. Conferences can occur between
patients and doctors, as in telepsychiatry; renal specialists can
monitor patients in remote dialysis centres. Conferences can
also occur between doctors, for example remote doctors and
multidisciplinary cancer specialists in a teleoncology meeting. 

Remote practices may benefit most from enhanced patient
care and educational opportunities that telemedicine allows as
meetings can be held without spending time travelling between
remote sites.

GPs, specialists and allied health workers will have to assess
the usefulness of telemedicine in their working environment.3

An overview of large randomised trials evaluating telemedicine
against face-to-face care showed little evidence of clinical bene-
fit.4 For each application, therefore, the pros and cons should
be identified as telemedicine is evaluated for efficacy and cost
effectiveness.

Establishing a telemedicine link
Our experience in establishing a teleoncology link has under-
scored the recommendation that telemedicine must be identi-
fied as a means of solving a problem and enhancing practice
rather than a facility created by an administrative decision and
practitioners trying to find a use for it.5 In our experience, the
problem was remote clinicians needing access to multidisci-
plinary tertiary cancer specialists without patients travelling

thousands of kilometres. The solution was regular video case
conferences between the Royal Adelaide Hospital and the Royal
Darwin Hospital.

Once the teleconferencing centre was available, other uses
presented themselves. We have used it to support international
collaborations and even to present papers at international con-
ferences. We have interviewed far-flung job applicants and
conducted information sessions for rural practitioners.

How do you get such a project started? It is very useful if a
clinician ‘champion’ for the project can be identified at each
end of a telemedicine link to plan, problem solve and involve
colleagues who will potentially use the facility.

Equipment
The cost of equipment has fallen dramatically over the past
decade.6 Most commonly, ISDN (integrated systems digital
network) lines are used to carry the information. There is a large
range of videoconferencing units. The most complex is a pur-
pose-built theatre with multiple cameras and monitors linked
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to microscopes and audiovisual equipment. More widely
applicable is a portable unit, which can be rolled into a suitable
room to use, consisting of monitor, camera ‘black box’ for con-
necting with the ISDN line, and hand control unit. Finally, a
camera linked to a personal computer puts videoconferencing
into the price range of most practices. The simplest equipment
involves using a PC-based camera to enable internet confer-
encing using conventional telephone lines.

It is important to locate portable units where they are easily
accessible and not locked away, which would require set-up
time before use. They should also not be located in areas used
for many other activities. Even complex equipment should be
set up with simple controls so that technical support is needed
only for troubleshooting and not for routine use.

Changing practice?
If telemedicine is to succeed, it is important to minimise the
impact of the technology on current practice.7 For example,
pathologists and radiologists don’t usually give instant opin-
ions; they take time to compare films or find particular sections
of pathology slides and discuss difficult cases with colleagues. In
a video case conference, even if images are transmitted digitally,

it may be more appropriate to send
them before the conference to allow
the usual process of decision making
to occur. It is self-evident that the
technology must deliver images of
satisfactory quality to allow confi-
dent opinions to be given.

Making time for videoconferenc-
ing can be an issue. In a remote area,
enhanced access to tertiary special-
ists may compensate for the extra

time required. In a tertiary centre, adding videoconferencing
to multidisciplinary meetings that already occur can reduce
the inconvenience that telemedicine may impose. We hold all
our multidisciplinary case conferences in the videoconferenc-
ing facility to minimise disruption to usual practice whether or
not we are linking to a remote site. The experience in Canada
suggests that recognising traditional patterns of referral is also
important in ensuring the success of a new telemedicine link.8

Advantages: communication and support
From a formal evaluation of the Royal Adelaide Hospital’s
teleoncology link and literature review, a number of benefits of
introducing telemedicine are clear.5 Isolated clinicians feel bet-
ter supported and clinicians in the tertiary centre report improved
communication with their remote colleagues. Just the ability to
participate in multidisciplinary case discussions on patient man-
agement can be a significant advantage to practitioners who

practice in areas of low population density that a tertiary spe-
cialist may be unlikely to visit. It is hoped that improved com-
munication with colleagues will increase the satisfaction gained
from remote practice and retain practitioners.

The advantage for clinicians is a two-way street; there are
advantages for tertiary centre clinicians in improving their under-
standing of practice problems facing remote clinicians and
patients. Enhancement of the peer review process is also facili-
tated by telemedicine, as is the support allied health workers
can give to patients in remote locations.

An increased chance for educational activities also occurs
when a telemedicine link is established. This can be by structured
programs or simply remaining on-line to discuss other cases;
both can provide valuable experience. Furthermore, experts
visiting a major hospital can be shared with remote practition-
ers using videoconferencing. 

A decrease in travelling time for patients and clinicians may
be an obvious benefit of telemedicine. If preliminary consulta-
tions enable treatment planning before the patients’ attendances,
this may shorten the time away from home for prolonged
treatments such as radiotherapy. However, reducing the need
to travel long distances is not universally popular; some patients
welcome an opportunity to travel to big cities to see relatives
or go shopping.

Difficulties: technical issues and impersonality
Technical problems still confront users of videoconferencing
equipment.5,9 Although image quality varies, it usually falls short
of broadcast quality and users must allow for movement artefact
and the time taken to transmit radiology and pathology images.
Breakdowns are disruptive and require technical support.

Problems can arise due to the impersonal nature of the
interaction. Participants may not know the clinical capabilities
of users at either end. Regular telemedicine interactions can be
supplemented by occasional face-to-face visits to underpin the
working relationship.

In clinical consultations, telepsychiatry has been very suc-
cessful.10 A reluctance to use telemedicine in other branches of
medicine has centred on the problem of giving an opinion
without physically being able to examine a patient. However, a
recent comparison of telemedicine and face-to-face neurologi-
cal examinations showed they compared favourably.11

Some patients can be seen accompanied by their doctors.
Sometimes, for example in an emergency neurosurgical consul-
tation, patient examination may not be as critical for giving
advice as viewing a CT scan. A model that avoids the discom-
fort of directly consulting with patients by videoconference is to
use videoconferencing to advise the patient’s doctor, who takes
that advice back to the patient. This can be a useful model
when consulting with a multidisciplinary specialist team.

Telemedicine must 

be identified as a

means of solving a

problem and

enhancing practice.
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Although yet to be tested in Australia, it is not believed that
telemedicine introduces new medicolegal issues compared
with other electronic transfers of patient data. 2,6,12,13 Clinicians
still have the same responsibilities to patients. There could,
however, be issues of the accuracy of an opinion depending
on the clarity of the link.6 There are administrative issues of lia-

bility insurance when a video-
conference crosses a State
boundary. The issue of reim-
bursement for videoconfer-
ence consultations or indeed
multidisciplinary meetings
requires resolution before
telemedicine can become
more widely used.

I contend that there are no
new ethical principles in the

use of videoconferencing. Patient confidentiality issues are
similar to those in other clinical settings. Patients may not
know all of a group of people sitting in on the other end of a
case conference but this also arises in other multidisciplinary
case conferences. Consent should be obtained, for example, if
students were present and part of the teleconference was used
for teaching purposes.

Certainly, any electronic record of the conference has the
same status as written case notes and must be protected; in
telemedicine, the record must be protected from electronic
tampering or broadcast.14 Patients should always be informed
that their case will be discussed and many will want a record of
the meeting.

Evaluating telemedicine
There are few published studies that evaluate telemedicine pro-
grams. Many programs are small regional links and the conclu-
sions of several of these may need to be pooled to gain a broad
perspective.4,15 This would require the development of standard-
ised evaluation tools. It is particularly vital that more information
be generated about the cost effectiveness of videoconferencing.16

The future
Technology will advance to make audiovisual communication
cheaper, and more reliable, flexible and accessible. Digital lines
and satellite communications will allow easier access to more
rapid audiovisual international communications. In Australia,
videophones and the growth of the internet, which use regular
phone lines, and the increasing use of cable networks, will
increasingly give patients remote access to medical services. We
will be able to manage these changes to our practices if we seek
to use, in a stepwise manner, advances in telemedicine tech-
nology as they become available.17 MT
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patients remote access to

medical services.
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