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The high cost of new diagnostic and treatment technologies means that they have to 
be used selectively, and at that point decisions must be made about who should get 
to use them. In recent years there have been increasing charges of improper use of 
these new technologies, coupled with increasing discussion of their costs and bene- 
fits. Unfortunately, the use of such technology tends to spread indiscriminately and 
so add indiscriminately to health care costs. Given this situafion, there is a need to 
examine the relevance of new diagnostic and treatment methods, the causes of 
technological abuse, the ethical aspects of the use of medical technology, and even 
the relationship between technology and society. Indeed, if there is to be generally 
effective acquisition and use of health care resources, such examination is essential. 

T he practice of medicine continually 
presents dilemmas of an ethical na- 

ture. Many conflicting alternatives com- 
pel the physician to make value judg- 
ments, choosing a path that respects the 
hopes and wishes of the patient while 
also respecting the dictates of politicians, 
who, in heeding the goal of Health for All 
by the Year 2000, incline more toward in- 
vestment in society as a whole rather 
than in the isolated individual. This im- 
plies not only greater concern for pri- 
mary, community, and family medicine, 
but also restraints-budgetary restric- 
tions-upon the development of tertiary 
technology. 

There is no doubt that these budgetary 
restrictions on tertiary care, which are the 
result of decisions taken by health au- 
thorities, conflict with the preference of 
broad segments of the population that 
have followed the technological advances 
of modern medicine and consider their 
proclaimed benefits to be valid and legiti- 
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mate. Such technological advances range 
from spectacular forms of treatment-in- 
cluding organ transplants as well as bili- 
ary or renal lithotripsy using new and ex- 
tremely costly equipment prototypes 
whose use is not yet well-defined-to 
methodologies used to obtain costly diag- 
noses, the most visible examples of 
which are imaging techniques (compu- 
terized tomography, magnetic reso- 
nance, etc.). 

Despite the indisputable successes of 
these technologies in selected cases, their 
high cost renders medical care much 
more expensive, particularly if they are 
employed in the absence of precise and 
rigorous indications. 

The desires of the patient, who wants 
to be examined or treated with the most 
advanced technology, are often in agree- 
ment with those of the physician. In- 
deed, as a matter of principle the physi- 
cian favors technological development 
against the wishes of the health authori- 
ties, who see medical care costs rising 
well beyond all forecasts of inflation, 
without the technology involved appear- 
ing to offer compensatory benefits. More- 
over, governments often feel powerless 
to halt a technological onslaught of this 
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kind, whose successes cannot be ignored 
because of the publicity accompanying 
them, and which at times even appear to 
involve national prestige. Generally 
speaking, all this occurs with respect 
to any technological advance before 
proper cost/benefit studies have been 
conducted. 

TECHNOLOGICAL ABUSE 

In recent years there have been many 
protests against the misuse of diagnostic 
tests by physicians-and not only with 
regard to advanced technology. A rou- 
tine test erroneously prescribed for a 
large number of patients may incur losses 
as costly as those incurred by a sophisti- 
cated diagnostic test erroneously pre- 
scribed for a few patients. 

A multicenter survey recently per- 
formed in the United States that exam- 
ined the use of a series of preoperative 
diagnostic tests found that of the 6,200 
tests performed on 2,000 patients, more 
than 60% were not warranted by the pa- 
tient’s clinical history or physical exam- 
ination (I). Another multicenter survey 
in the same country showed that 17% of 
the digestive endoscopies performed 
were not specifically warranted (2), while 
other similar surveys have cited even 
higher figures (3). Perhaps more worri- 
some is the finding that some 17% of a 
series of 1,677 angiographies were not 
clearly warranted (2). 

It is logical to suppose that if these dis- 
crepancies have been found at pres- 
tigious hospitals in the United States and 
other countries, then the discrepancies 
occurring in the realm of private practice, 
where much less control is exercised, are 
even greater. In this regard it is worth 
noting that both radiologists and analysts 
complain of the gradual increase in re- 
quests for analyses and diagnoses, many 
of them apparently unwarranted (4). 

And several interhospital meetings on 
these matters have confirmed that the 
use of diagnostic tests for the manage- 
ment of patients with the same disease 
varies greatly from one center to an- 
other (5). 

Obviously, there are several ways in 
which diagnostic technologies may be 
used incorrectly (6). Tests may be per- 
formed when none are warranted; an ex- 
cessive number may be performed, var- 
ious of which are superfluous; or those 
performed may be less informative, less 
efficient, and more costly than other 
tests available for the same purpose. At 
present the available data lead to an in- 
evitable conclusion-that many practi- 
tioners are unaware of the true useful- 
ness of the tests they prescribe relative to 
others, with regard to either cost or pos- 
sible value in different clinical circum- 
stances (6). 

Furthermore, beyond the realm of di- 
agnostic tests are a whole host of more 
serious problems associated with incor- 
rect use of therapeutic intervention. To 
cite only two examples, one study found 
that 32% of the endoarterectomies per- 
formed at several centers were unneces- 
sary (6), while another yielded similar 
findings with respect to 20% of the pace- 
maker implantations performed at a Phil- 
adelphia hospital (7). Clearly, these mat- 
ters demand attention. 

THE RELEVANCE OF 
TECHNOLOGY 

The constant rise in medical service 
costs will no doubt lead to the develop- 
ment of surveys to investigate the use of 
both diagnostic and therapeutic tech- 
niques and their relevance to patient 
management. This relevance may differ 
from one country to another. 

Unfortunately, advanced technology is 
often imported from a more developed 
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country by a less developed one and 
used without taking account of local cir- 
cumstances-including the organization 
of medical and technical personnel and 
the economic factors involved in use of 
the technology. Consequently, it is not 
surprising that maintenance difficulties 
arise, that the results are not entirely sat- 
isfactory or comparable to those obtained 
in the country of origin, and that the end 
result is a squandering of resources. 

However, the rapid growth of technol- 
ogy that has led to this misuse, excessive 
consumption, and diversion of funds as- 
signed to more pressing primary care 
needs appears to be uncontainable. The 
sensationalist influence of the mass me- 
dia, whose information is far from objec- 
tive, usually impels the public to demand 
use of “life-saving” technologies in 
which it has placed its often unfounded 
hopes. Since all too frequently the results 
offer nothing more than a precarious and 
pitiful quality of life, this combination of 
circumstances makes an already uncon- 
trollable market grow substantially and 
press for development of costly technolo- 
gies publicized via sales techniques simi- 
lar to those usually employed to market 
everyday consumer goods-develop- 
ment of technologies that often goes un- 
accompanied by development of the 
trained personnel needed to make those 
technologies fulfill their promise. 

Any comparison of the year-to-year 
costs of X-ray machines, ultrasound 
equipment, fiber-optic endoscopes, pres- 
sure monitors, etc. reveals that the prices 
increase each year far more rapidly than 
the cost of living. Moreover, high import 
duties are levied on such items-duties 
that paradoxically tend to be higher in 
the countries that need the items most. 
This constant escalation of prices is not 
necessarily accompanied by greater 
equipment yields or by any clear added 
patient benefit. 

The situation is even more serious in 

countries with significantly aging popu- 
lations, to which ever-increasing re- 
sources must be allocated. This contrasts 
with the fact that complete periodic ex- 
amination of asymptomatic individuals 
requires relatively few tests involving no 
costly apparatus (8). 

CAUSES OF TECHNOLOGICAL 
ABUSE 

A serious problem emerges from the 
fact that technologies of the sort de- 
scribed may invade the health care mar- 
ket without having been subjected to 
careful scrutiny regarding possible risks, 
actual benefits, and superiority vis-a-vis 
other procedures customarily employed. 
This is evident in the case of heart sur- 
gery, whose benefits have been the cause 
of controversy for years, and in the case 
of heart and liver transplants, which, af- 
ter many years of experimentation, only 
now appear to be providing hopeful 
results. 

This lack of precise data in evaluating 
results only gives rise to substantial 
doubts when decisions must be taken re- 
garding the suitability of intervention. A 
common consequence is overuse of inter- 
ventions, since, in case of doubt, use 
rather than nonuse tends to be the rule, 
particularly if use is accompanied by fi- 
nancial benefit to the user. 

John Farrar (9) has studied physicians’ 
motivations for using new technologies. 
He has found the motivations to range 
from a noble desire to assist the patient 
all the way to desire for profit, desire for 
enhanced prestige in an academic or hos- 
pital setting, desire to experience the fas- 
cination or pleasure associated with per- 
forming a new procedure, and the simple 
desire for self-protection against possible 
legal action, particularly when facing the 
legal circumstances found in the United 
States. 
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ETHICAL ASPECTS OF MEDICAL 
TECHNOLOGY 

Although it is not possible to subject 
new medical technology to quantitative 
analysis with respect to the foregoing 
concerns (ZO), the following questions 
must be answered: Is the use of a new 
technology warranted on the basis of its 
cost, results, and efficacy? Are the avail- 
able personnel sufficiently trained to use 
it properly? Is the new technology supe- 
rior to those in use, and does it offer eco- 
nomic advantages? Will it improve the 
quality of life of patients who use it? Will 
it be available for use by the general pop- 
ulation, or will it be reserved for the priv- 
ileged few? Have its short-term and long- 
term risks been identified? Have any 
studies been made of other options that 
could prove a better investment? 

Although the costs and benefits of new 
technologies have been widely discussed 
in recent years, much less attention has 
been paid to the entrance of such technol- 
ogies into medical practice and the mecha- 
nisms that are or should be required for 
their acceptance. For instance, What kinds 
of studies are required for their approval? 
What kind of consent should be obtained 
from patients before a new technology is 
applied? Do physicians have a special 

obligation to inform their patients that the 
benefits of a new technology are still un- 
certain? These are questions that demand 
clear answers (11). 

During a 1976 symposium held in Bud- 
apest on the ethical problems of manag- 
ing patients with digestive disorders (12), 
participants developed a list of variables 
for use in assessing the risks of diagnostic 
techniques. These variables, which are 
worth recalling when any new diagnostic 
technology is being considered, are 
shown in Table 1. 

An opinion that has become increas- 
ingly prevalent is that introduction of 
new technology is akin to research and 
should consequently be subjected to con- 
trols similar to those used for evaluation 
of new drugs (11). In the United States 
such controls have been precisely de- 
fined by the National Commission for the 
Protection of Human Subjects of Bio- 
medical and Behavioral Research, to the 
effect that all procedures or their vari- 
ants-diagnostic, therapeutic, or preven- 
tive-that are used with the aim of ob- 
taining a direct benefit for the health of 
patients and that differ from customary 
routine practice should be subjected to a 
research protocol to determine their 
safety and efficacy (13). 

The United States has been a pioneer 

Table 1. Factors influencing risk in diagnostic techniques. 

Factor Risk 

instrument 

Technique 

Inherent in the instrument (for example, flexible or rigid endoscopes) 
Defective maintenance of instruments 
Preparation of the patient incurs risk (for example, intubation, enema, or allergy to 

contrast mediums) 
Risk of the technique itself (for example, hemorrhage or perforation) 
Delayed secondary effects (for example, thrombosis or infection) 

Operator Operator with insufficient experience 
Untrained auxiliary personnel 
Careless operator (for example, omission of routine precautions) 

Interpretation Technical defects (for example, defective sampling or poor-quality X-rays) 
Inexperience of the interpreter of the results 

Patient High-risk patient 
Uncooperative patient 

Source: F. Vilardell (72). 
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in these evaluations, and several reports 
relating to them have been published (24, 
15). Obviously, the basic problem is de- 
ciding whether modification of an estab- 
lished technique should be considered 
research or not, a situation that may dif- 
fer from one hospital to another. The cor- 
rect answer depends on careful review of 
the circumstances in the local environ- 
ment by an ethics committee organized 
within the institution where the question 
arises, one that has been assigned the 
task of ensuring that no technique will be 
used in the institution that has not been 
previously evaluated (23). 

In this same vein, an ethics seminar 
sponsored by the World Organization of 
Gastroenterology some years ago (16) 
prompted a noteworthy discussion, 
among other things, of the development, 
selection, and evaluation of new techni- 
cal procedures. Although these pro- 
cedures were related to the field of geron- 
tology, the meeting’s conclusions appear 
perfectly valid for any other field of medi- 
cine. These conclusions were as follows: 

First, an important distinction was 
made between the advent of previously 
unproven techniques (that is, techniques 
being tested for the first time) and the 
introduction of new techniques at a hos- 
pital center. The former clearly involves 
research and should adhere to the con- 
trols defined by the Declaration of 
Helsinki. All such unproven technology 
should be subjected to comparative 
studies with regard to the technology al- 
ready in use-among other things so as 
to prevent its rapid introduction into 
practice, tacit acceptance, and dissemina- 
tion from interfering with later objective 
evaluation. 

Second, it was proposed that when a 
recently invented technique is adopted in 
a hospital, the hospital’s ethics commit- 
tee should evaluate it in order to establish 
the basis for a study ensuring that appro- 
priate trained personnel will be available 

to manage it and that the advance con- 
sent of patients upon whom the new 
technique is to be used will be obtained. 

Third, particular attention was given to 
the need for testing a new technique on 
volunteers (especially on medical, nurs- 
ing, and other students recruited for this 
purpose) during the initial phases of its 
adoption (26). The use of coercive recruit- 
ment methods or ones involving aca- 
demic remuneration are clearly to be 
avoided. 

Finally, it was noted that introduction 
of new technology has commercial impli- 
cations for industry, making it necessary 
to ensure that a technology being intro- 
duced receives appropriate evaluation by 
selected medical centers or societies. In 
no case should industry influence pub- 
lication of the results of these eval- 
uations. 

TECHNOLOGY AND SOCIETY 

The President of the Royal College of 
Surgeons of the United Kingdom has 
classified technological medical advances 
into three categories: those that facilitate 
the prevention of disease and promote 
health with little expenditure; those that 
permit the cure of disease at moderate 
cost; and those that make it possible to 
maintain health and a reasonable quality 
of life but whose success depends on the 
expenditure of substantial material and 
human resources (16). As far as society is 
concerned, it is obviously the latter that 
create problems, since over the long run 
economic factors will decide whether or 
not the advent of a new technology is to 
have a direct impact upon a community 
by facilitating, limiting, or barring use of 
that technology. 

In a certain sense this implies a ration- 
ing of health resources, which although 
indirect is nonetheless real (27). The fact 
that a technique is available does not nec- 
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essarily mean it should be used, espe- 
cially if resources are scarce and restrict 
its use. This is the situation prevailing in 
the case of heart or liver transplants, for 
example, because prolific use of these 
procedures could overwhelm all medical 
budgets and obstruct programs of more 
general interest. (In our own hospital we 
could vaccinate multitudes of employees 
at risk of contracting hepatitis B for the 
price of a single heart or liver transplant 
operation, regardless of its result-la). 

Despite these objections, advanced 
technology, including transplant sur- 
gery, is a firmly entrenched if debatable 
medical and social reality. It is very diffi- 
cult, if not impossible, to accurately de- 
termine its costs and benefits because the 
studies required are extremely complex 
in view of the extraordinary number of 
variables involved whose management 
gives rise to very diverse interpretations 
(6). Therefore, a sound balance between 
the absolutely necessary promotion of 
technical advances and the economic 
drain they may impose is hard to strike, 
especially in a society accustomed to ren- 
ovation of what has come to be seen as 
obsolescence in other commonly used 
technologies (involving such items as 
household electrical appliances, sound 
systems, computers, etc.). 

What this really means is that society 
or its representatives must demand that 
the introduction of new medical technol- 
ogies be accompanied from the outset by 
systematic evaluation of their correct ap- 
plication and their benefits. If this were 
done, many of the current problems 
would be at least partially avoided-espe- 
cially in the developing countries, which 
see themselves as being forced to adopt 
advanced technologies in order to dis- 
suade numerous patients within their 
populations from going to other coun- 
tries, often unnecessarily, to seek medi- 
cal relief (29). 
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Liver Transplantation 

The transplant procedure that presents the most notable technical diffi- 
culties is liver transplantation. This operation, done for the first time 25 
years ago in the United States, is now performed throughout the world. 
Although it is a feasible treatment for certain patients, problems still exist 
in identifying the most appropriate candidates and the best timing for this 
intervention. In addition, the long-term quality of life of the recipients and 
the cost of the operation, which now ranges from US$65,000 to $450,000, 
are subjects of continuing controversy. A report of the U.S. Agency for 
Health Care Policy and Research (AHCPR) emphasized the necessity that 
these operations be performed in centers of recognized excellence and ex- 
perience and with adequate infrastructure to sustain a transplant program. 

Source: U.S. Department of Health and Human Services-AHCPR, Assessment ofLiver Truns- 
pluntufion, Health Technology Assessment Reports No. 1, 1990. 
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