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During the past 50 years, biomedicine experienced the period of the most explosive growth in its
history. Increased understanding of pathophysiology of disease combined with the improved
methods of medicinal chemistry resulted in new potent drugs. Inventions made during the
Second World War formed the backbone of hitherto unprecedented diagnostic techniques that,
accompanied by the exponential growth of computer and information technologies, affected
virtually every form of medical research and clinical practice [1,2]. Finally, the last decade of the
20™ century witnessed the entry of modern genetics, molecular biology, and nanotechnology as
the essential tools needed to unravel the mysteries of some of the most debilitating diseases that
affected the humanity throughout its recorded history. Yet, despite the boundless optimism of the
medical world that this unstoppable progress would ultimately result in the eradication of illness,
expansion of longevity, and vast improvement of the quality of life, shadows began to emerge.
Beginning in mid-70ties, the rate of HIV infection started to increase until, in the following
decade it reached proportions of a pandemic, and the acronym “AIDS” became a household word.
Outbreaks of previously extremely rare diseases such as ebola became progressively more
noticeable, new antibiotic resistant strains of bacteria emerged, and entirely new killers such as
SARS exploded upon the unsuspecting world.

It should not come as a surprise that the majority of the new diseases that today have an impact
on the entire globe emerged from the less developed regions of the world where continuously
faltering economies arrested introduction of modern healthcare programs. Consequently, the
rapidly widening medical gap between the affluent Western world and the impoverished rest of
the globe produced “incubation pools” for medical problems of potentially world-wide impact..
Even more significantly, trends in the development of advanced technologies (information
technology in particular) whose judicious application could positively affect and improve the
pattern of global health, became more attuned to the social and medico-economic needs of the
Western society rather than those of the entire population of the world [3]. As a result, the
impoverished segments of global population have hardly any access to even the most essential
forms of medical care, while the richest countries of the world spend vast sums of money to
develop techniques combating “disorders of civilization” that, in some cases at least (e.g., stroke,
hypertension, or diabetes,) can be prevented by simple modifications of eating habits and a
modicum of exercise [3].

Presently, it is estimated that by the year 2004 approximately 1 billion people will be connected
either to the Internet or to some form of a mobile telecommunications network [4]. Such
connectivity is an important element in the development of the society considering the fact that
“Information and Communication Technologies (ICT) represent a good opportunity to increase
the quality of life of the citizen” [5]. One of the critical aspects of such improved quality of life is
high quality healthcare. The electronic world opened the door to the entirely new concept of “e-
health” of which telemedicine, i.e., electronic delivery and use of medical expertise at the point of
need, became one of the major constituents. Originally viewed as an enabling method,
telemedicine found its applications within the entire spectrum of healthcare delivery, starting
from simple consultations and ending on complex issues of home healthcare or
“dehospitalization” of the chronically ill [5]. Yet, the experimental applications of the concept
notwithstanding, today’s telemedicine is still relatively far away from attaining its true, global
potential, its uses are frequently mundane, and complicated by disparate regulations, standards,
and differences or even incompatibility among the telecommunication platforms used by
individual systems [6]. None of these issues constitutes a truly significant limitation of



telemedicine. Instead, it is its own operational medium — connectivity to telecommunication
platforms. A significant part of telemedicine operations is conducted via the Internet [7].
However, in the world of over six billion people only one among six prospective users of
telemedicine or other forms of e-health can actually benefit from this form of healthcare [3].
Moreover, the majority of the beneficiaries are located in the Western world, i.e., that part of the
global society that is already characterized by highly advanced (even if often unnecessarily
expensive — e.g., USA) healthcare systems.

Combination of the robotic surgical systems with modern, high-speed information and
telecommunication systems constitutes the foundation of even more spectacular, even if still
sporadic, form of medical help — telesurgery [8]. The technique allows projection of continuously
scarcest medical resource — expertise — to potentially even the most remote part of the globe, and
permits the execution of even very intricate surgical intervention without the need for the surgeon
to leave the office. The current technological complexity of such procedure notwithstanding, the
essential issue affecting telesurgery is its large-scale usefulness. It is difficult to imagine remote
or rural hospitals of the Western world, or hospitals in Less Developed Countries (LDCs) gaining
rapid access to presently very expensive robotic devices at the time when advanced desk-top
computers are still a rare and eagerly sought commodity at such places [3]. Even if the price of
the required technology will undoubtedly decrease, it appears more likely that the transport of the
patient to a competent surgical facility may still remain the cheapest and the most effective
option. Even more importantly, the considerable funds required to maintain remote telesurgical
systems and their associated advanced telecommunication platforms may possibly be better spent
on adequate training of the local surgeons. The problem is best exemplified by the comment of
an African physician following the author’s lecture on medical technology at Healthcom 2002
conference in Atlanta [9]: “We really don’t need gadgets. We desperately need training!”

There is no doubt that advanced technology may have a very significant impact on the way we
train future generations of healthcare providers. Virtual reality training devices ranging from
procedure trainers to fully immersive systems [10,11,12] have proven their applicability in critical
studies [13,14]. The same is true of highly complex simulation systems [15,16]. Very
significantly, advanced telecommunications allow projection of VR and other simulation
environments over essentially unlimited distances [12,17]. This is an important element
considering the fact that at some of the medical education sites of the Third World adequate
access to modern medical textbooks and professional literature may not exist. The M(edical)-
ASP concept deriving from that of the Application Software Provider becomes then a viable
option at these locations, particularly that effective simulation-based training by remote experts
can be offered using some of the simplest carriers (POTS) [18]. Yet, the issue of cost is as
persistent as ever. Who will pay for the cost of such training? Who will pay for the necessary
(even if simple) technology at the remote sites and its maintenance? Who will pay for the central
training facilities? Once again, while theoretically suitable for countries that cannot afford
sophisticated technology-based training facilities, distance-enabled medical education and
training appear to be the invention aimed not at its most needy audiences — healthcare providers
in LDCs. Instead, the benefits go those who need it least, i.e., the countries with well-developed
technical and medical infrastructures, whose wealth permits routine use of the most modern
technologies not to build the foundations of a modern medical professional but to improve the
quality of what has been already developed by the traditional methods of training.

The preceding arguments paint a highly gloomy picture of technology in the context of global
medicine. But is it really so? One must remember that most of the achievements mentioned
above are the result of the past decade. It is a nascent world, and it is a world that, in similarity to
the rest of medicine, is at the explosive stage of growth. Not a long time ago, the concept of



multidisciplinary approaches in medicine was unheard of or at least unwelcome. Today, patients
are managed by medical teams which only very recently have been augmented by engineers,
information technology- and telecommunications specialists [19]. The past cleft separating
laboratories from clinical units narrows very rapidly, and the transition from the experiment to the
bedside is forever shorter and shorter. It does not take a great stretch of imagination to envisage
remotely operated nanontechnology-based diagnostic, surgical, or targeted drug delivery systems
introduced as a simple IV injection into the patient located at one site, yet monitored, controlled,
and manipulated from maybe even thousands of kilometers away [19]. We are at the place in
medical history when, for the first time, the horizon of new possibilities is entirely limitless. But
it is the myopic view of the realities of the medical world of today, with its inequalities and
disparities that is necessary to convert “gadgetry” into the tools of global medicine. Tools that
will allow us to explore fully the “good opportunity to increase the quality of life of the citizen”
that modern technology offers every citizen of the world 19]
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