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Round table

Medical imaging in the new
millennium. How has worldwide
health care benefited?

Nicolae-Tudor Racoveany’

Numerous papers have analysed the remar-
kable technical progress made in medical
imaging over the past 50 years [/-5]. They
have emphasized particularly the diversifi-
cation of the imaging technologies now
avatlable to improve diagnostic and thera-
peutic decistons for a large number of
diseases.

While it is true that the new techniques
of medical imaging have contributed great-
ly to improvements in the quality of health
care, it is probable that in much of the
world the cost-benefits are not as high as
claimed by some “enthusiasts”. Regret-
tably, however, these new and usually ex-
pensive mcthods have not provided real
solutions to the major health problems that
afflict most of the world's population. How
can this be?

There are many reasons. For example,
many of the newer examinations take a
considerahle time to perform and require
oral and/or intravascular administration of
contrast material or other expensive drugs.
Magnetic resonance imaging (MR1), single
photon emission computed tomography
(SPECT), positron emission tomography
(PET), some sophisticated sonography and
computed tomography (CT) are all high-
cost low-utilization procedures. To the high
initial costs of the machines and, often,
new buildings, are added the high recurrent
costs, complicated and expensive mainte-

nance and the need for skilled staff to oper-
ate the equipment and interpret the result.
These factors have restricted the wide dis-
tribution of such sophisticated techniques
and thus prevented general patient access.
At the same time. the diseases for which
these new techniques are most useful in di-
agnosing are not the most common disor-
ders found among the human population.
Many of the illnesses diagnosed by these
techniques require specialist medical and
nursing care, as well as expensive therapy.
Equally important, many of these illnesses
are due to tumours or chronic degenerative
diseases for which there is no satisfactory
treatment. To provide good health care,
making an accurate diagnosis is but one
part of the equation, good treatment must
follow.

‘The World Health Organization (WHO),
being very much aware of the discrepan-
cies in the availability of good diagnostic
imaging, has cnlisted the help of many
radiologists who have experience of the
canditions in the developing countries.
These consultants offer guidance and sug-
gest solutions where there is poor or even
no diagnostic imaging present. In addition,
efforts have been made o persuade the
major suppliers of imaging equipment not
to neglect the common illnesses of most of
the world’s people. Because of the great
need for X-ray and ultrasound equipment

'Former Chief of Radiation Medicine, WHO headquarters, Geneva, Switzerland.
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shows that North America, Western Eu-
rope and Japan, Australia and New Zealand,
with a total population of less than 800
million people. had over 70% of the X-ray
generators, 90% of the CT scanners and
90% of MRI units installed at the time of
the report [8]. While the total numbers are
undoubtedly increasing, it is certain that
there are still great discrepancies in the
distribution of imaging equipment, even
amongst populations within the same geo-
graphical area.

‘The discrepancies do not occur only in
the developing world; in one Western
European country there are only 99 X-ray
generators for cvery million people, while
another has nearly 1200. The distribution
of CT and MRI scanners 15 also very
uncven, even in industrialized countries,
which results in a large variation in the use
of such technigues. Data from one country
in Eastern Europe (Table 2) show that a
large number of machines presently in use
are more than 20 ycars old and were
produced either locally or by manufac-
turers in the former communist block.

It is well know that poor radiographic
quality can lead to erroneous interpretation
which. in turn, affects general health care.
As the design of X-ray machines has
evolved considerably in the last 15 or 16
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years, it is easy to deducc that many X-ray
examinations were and still are performed
with machines that do not meet the current
standards of radiation safety and filim qua-
lity. This is confirmed by the fact that, in
the same Eastern European country, the
number of machines acquired from major
international manufacturers in the last 10
years has suddenly increased, and many of
the previous types ot equipment arc no
longer available. This purchase of expen-
sive capital equipment has occurred despile
the economic difficulties the country is
facing, demonstrating the role of raising the
standard of diagnostic imaging in the
improvement of health care.

In spite of the advancements, X-ray
machines with the technology of 50 years
ago are still produced in a number of
countries and sold at competitive prices on
the world market. Their purchase allows
health authorities the satisfaction of clai-
ming that radiological examinations have
been made available to populations prev-
iously deprived of this benefit. However,
independent review of such equipment by
WHO advisers in the past few years has
shown that the use of such outdated design
results in radiographic quality which is far
below acceptable modern standards and
that the exposure fo radiation is too high. It

Table 2 Age and producers of X-ray machines in one Eastern European country (2000)

Age of equip- Number of machines per Total no. %
ement (years) given type of producer
Locally Other Eastern  internationally
produced European recognized
producer producer
Over 20 312 264 30 606 65.6
11-20 109 45 32 186 20.1
Under 10 12 6 114 132 14.3
Total no. 433 315 176 0324 100.0
% 469 341 19.0 100.0
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should be added that such equipment is
usually durable and in many small hospitals
will last 1020 years. When cventually
replaced, the cquipment will be at least 60—
70 years out of date. Whole penerations of
patients will therefore receive substandard
care and unnecessary irradiation,

The picture with sonography is a little
different and reliahle fignres are even more
difticult to obtain. Ultrasound does not use
ionizing radiation and thercfore is not so
carefully regulated. There has been a tre-
mendous growth in number and use of
ultrasound units, with little or no attempt to
insist that the users, either physicians
{sonclogists) or technicians (sonogra-
phers) are properly trained. Many of the
ultrasound units currently in use do not
meet the minimum standards set by WHQ.
The WHO response to the problem has
been to publish the very popular Manual of
diagnostic ulirasound, which includes mi-
nimum specifications for the general pur-
pose ultrasound anit {WHIS-U/S) and to
issuc international standards {or training
[/6]. But ultrasound equipment is cheap
compared with X-ray machines, is safe,
requires no radiation protection and can be
used almost anywhere. Alrcady sonogra-
phy is widely used in some countries to
choose the sex of a child; some clinics
offer abortion as well as the sonographic
examination. The danger of unregulated
sonography lies in the large number of
diagnostic errors that are made, together
with the often high fees paid by the trusting
patient, The problems are ethical rather
than physical, which does not make them
any easier to rectify.

In spite of the low cost and apparent
ease of use of sonography, the first choice
of imaging equipment is for general radio-
graphy, except perhaps in a maternity hos-
pital where ultrasound 1s routinely needed.
Therefore, WHO sought to improve the

standard and availability of general radio-
graphy by designing an improved and easy
to use X-ray unit, initally named BRS
{basic radiological system). When nume-
rous trials and wide experience showed
that there was nothing “basic” in the design
or image quality obtained with the BRS, the
name was changed in 1992 to “WHIS”
(WHO Imaging System). The new naming
also recognized that imaging is more than
radiography and must include general
sonography. WHIS-RAD, the designation
of the radiographic component of the sys-
tem, is an X-ray machine designed to
consistently produce high quality radio-
graphs even when used by inexperienced
operators, Furthermore, it allows minimum
exposure to patients and maximum safety
for both operators and patients. At the sane
time, it is easy to install, maintain and
operate even in the conditions common in
developing countries. 1t is not affected by
fluctuating electrical supply and it has been
shown to continue to produce diagnostic
qualily images ¢ven when there has been no
electrical input for several days. WHIS-
RAD uses a high frequency generator, a
design which became available at about the
time WHO initiated the project {1978--81).
Other advantages over the older equipment
include: ease of installation, much lighter
weight, more powerful and simpler main-
tenance. If it were produced in large
numbers, it could also be reasonably
priced.

The WHIS-RAD machine was only part
of the WHO aim. To facilitate the training
of the users, WHO headquarters asked
their consultants to prepare a set of man-
uals for radiographic techniques, film
processing and film interpretation [//- /3].
These were published by WHO during
1985-86 and since then more than 40
difterent translations have been printed by
health authorities or commercial publishers
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throughout the world. Recently, after rev-
jew consultations and in light of practical
experience, the specifications of WHIS
were updated and the Consumer guide for
the purchase of X-ray equipment was
published [/+] in order to help and guide
health care providers when X-ray depart-
ments need general radiographic equip-
ment.

In spite of these considerable efforts,
the situation of radiological services in the
developing world has changed very little
and sometimes even deteriorated, as de-
monstrated in the UNSCEAR-2000 report
[£]. The reasons for this lack of success
are probable multiple and none will be easy
to correct [/3]. They include the follo-
wing.

+  Thec cost of the WIIIS has been and still
is the major factor preventing its world-
wide distribution. The main manufactu-
rers consider that WHO should pur-
chase or mediate the purchase of a large
number of machines before a real pro-
duction line can be started. but such
action is not permitted by the laws of
the Qrganization,

» There 1s also the problem described by
the late Professor WP Cockshott as the
“capital city syndrome™. Many national
health authorities are advised hy senior
radiologists who are based in large
cities. This results in imaging equipment
being concentrated in large towns,
leaving the rural population with very
few machines, radiographers and radio-
logists. Good practice indicates that
every tmaging unit, even those in small
rurai hospitals, should be regarded as
part of the nearest large radiology de-
partment and be supervised by the
trained staff of the given department. In
this way, standards of imaging and
diagnosis could be maintained.

* There is a reluctance of manufacturers
to advertise and sell the WHIS-RAD
type of machine in industrialized count-
ries, perhaps because it produces films
of the same or higher quality than the
equipment which is presently sold for
general radiography at much higher
prices. This refusal to market WHIS-
RAD in the industrialized world is not
because there are shortcomings in the
design. WHIS has been used for many
years with great success in suburban
climics 1n Lund, Sweden, 1n lceland and
other such countries. An image quality
comparison test evaluating in parallel
WHIS and other X-ray machines has
shown the advantage of the WHO-
recommended equipment in an objec-
tive way, Yet no major X-ray manufac-
turer has run an advertising campaign
or exhibited and promoted WHIS at any
major radiclogical congress. In fact, the
majority of the sales staff appear to be
unaware that their companies even
make such units. This lack of adver-
tising is a “backhanded” compliment to
WHIS. It 15 too good to put on the
market in industrialized countries be-
cause it will upset the sales of the more
costly equipment marketed to do the
same work. Unfortunateiy this fact
prevents the large-scale production of
WHIS which would reduce the cost and
facilitate the distribution of the machine
both 1 developing and mdustrialized
countries.

There can be no denying good contempo-

rary medical care requires diagnostic ima-

ging in order to provide the best treatment
and to avoid complications which may fead
to permanent disability. The lack of good
imaging facilities for more than three-
guarters of the word’s population should be
a matter of real concern for WHO and
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health care providers at the national level,
Table 3 gives data on the variation in the
use of radiologtcal procedures m a number
of countries expressed as number of exa-
minations per 1000 population per year. To
facilitate the comparison, the number and
percentage of CT scans as well as the
number of CT machines per million popu-
lation are given.

[t is a common fact that trained staff of
a radiology depariment have an understan-
dable fascination with the latest imaging
technologies, such as CT and MRI In the
right setting, for example a large hospital
with diversifted climeal services, such
equipment maybe appropriate, provided the

Table 3 X-ray and CT scanner use in various
populations

Country Number? CT %" CTe
Xray CT scans
United States 962 91 895 262
of America
Greece ? 87 14.3
Cyprus 937 69 73 123
Germany 1284 64 51 172
Slovakia 800 ) 6.8 5.8
Australia 585 52 92 188
Norway 708 48 87 173
Hungary - 475 43 90 52
Switzerland 750 43 57 264
Canada 892 41 4.3 8.0
Sweden 668 35 68 131
Netherlands 600 32 53 8.0
Poland 641 44 07 19
Ghana 7 0.08 12 017

Source: adapted from [B].

*Number examinations per 1000 popuiation per
year.

SCT scans as % of annual folal numbers of
diagnostic medical imaging examinafions.

*CT scanners per million population.

major needs of patients have been meet.
This means that everyone anywhere in the
country 1s able to have a limb or a chest X-
rayed not far from their home and without
undue delay. A minority of patients will then
have to be referred for further examination
by specialists with more sophisticated
cquipment. The economic implications are
important, and balancing the necds of
different patient popuiations is far from
easy. The purchase and installation of one
CT-unit will cost more than 1012 WHIS
units, even at the present excessive prices.
On a busy day, the CT may scan 10-15
patients, many with incurable diseascs.
WHIS will provide information essential for
the immediate treatment of 40 or more
patients of all ages. many of whom will go
back to work or to their families after
straightforward treatment. The running
and maintenance costs for WHIS are only a
minute proporiion of those of a CT unit,
and more sophisticated imaging such as
MRI and PET are even more costly.

Looking at Tabie 3, the following obser-
vatiens can be made.

* Radiegraphy remains the most fre-
quently needed diagnostic imaging tool
throughout the world.

* The number of X-ray investigations per
1000 population per year shows very
large variations from 7 fo 1284. These
differences are due to a number of
factors such as:

* population access te radiological
facilities;

* the availability of equipment and
qualified personnel;

+ financial resources for imaging
equipment and supplies:

+ diseases patterns (types and pre-
valence of diseases):

» age structure of the population, and
sociocultural and religious patterns;
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+ extent of industrialization and urba-
nization, traffic, trauma;

« education of staff and patients, tra-
ditions in local health care, elc.

* The workload of the imaging equipment
also varies considerably: X-ray units
perform from 632 to 19 125 examina-
tions per year and CT scanners from
470 to 8269 examinations per vear. This
suggests that in some countries there is
an excess of equipment beyond the
present needs, while a large part of the
world’s population lacks reliable X-ray
machines for the most basic and essen-
tial investigations.

* From these data it is possible to derive
figures for average use which can be
used for planning for imaging equip-
ment. For a large number of countries,
rational planning figures seem to be:

* between 3000 and 6000 examina-
tions per X-ray machine per year;
between 100 to 600 X-ray exami-
nations per 1000 persons per year.

+ Comparing the present situation with
the figures suggested above and with
the previous UNSCEAR data it is
clear that the situation of diagnostic
radiclogy has not improved but ins-
tead has deteriorated.

* The number of CT scanners has con-
tinued to rise, even in countries with
very low health expenditure per inhabi-
tant despite the high initial and recurrent
costs, the skill required to use such
scanners and to treat the diseases diag-
nused. The workload of CT scanners
and their use varies greatly, from 0.08
to 91 examinations per 1000 persons
per ycar representing between 0.8%
and 9.5% of the total aumber of radio-
togical examinations.

It is not easy to explain why in some

countries where radiological facilities are

not highly developed, there are a significant
number of CT examinations and a very
high workload per machine. Tt would be
very helpful to know if so many scans are
justified and if the therapeutic measures
which were indicated by the CT findings
were available and effectively applied. If
there are no satisfactory answers to these
questions, it becomes difficult to justify the
decision to purchase such expensive equip-
ment, particularly if the X-ray facilities are
still lacking. It would seem that improving
general X-ray facilities is for more justified
in the present circumstances of radiology
for more than three-quarters of the world.

The commoncst imaging examinations
worldwide, including countries in Western
Europe, are the chest (lungs) and the
skeleton (usually for trauma, especially the
limbs). The increased use of sonography
has not altered this pattern in any signi-
ficant way. CT is not indicated as the first
examination for the chest or skeleton,
except for the skutl, It must be recognized
that CT and MRI are of major importance
for intracranial and many soft-tissue diag-
noses. However, these are not the major
reasons for imaging, and sonography could
provide vital information for most intra-
abdominal diseases. Purchasing decisions
must be based on the most efficient use of
the available funds to serve the needs of the
majority of patients.

The UNSCEAR report covers only the
imaging techniques using ionizing radiation.
To get a more complete picture other
sources of data are needed. CREDES in
Francc published data on imaging investi-
gations in hospitahized patients for the years
1991-92 [9]. Most hospitalized patients are
more severely ill and in need of a greater
number and variety of imaging procedures,
and the CREDES data show the following:
R0.6% all imaging was radingraphy; 13 7%
was ultrasound: 4.8% was CT and MRI;
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0.9% was imaging by nuclear medicine. It
is highly likely that a mix of out- and
inpatients, as found in any patient popula-
tion, will require far less use of sophisti-
cated techniques {CT, MRI} than shown by
the CREDES 1epnt. Therefore WHIS-
RAD could satisty a very important part of
the diagnostic imaging needs of the world’s
population,

Finally, it is necessary to look at the
appropriateness of the imaging, rather than
at the figures showing the actual use. Are
all the examinations really needed? The
American College of Radiclogy Project on
Appropriateness Criteria [ 76] was intended
to increase the efficient use of diagnostic
imaging and followed an earlier study
named Efficacy-Efficiency in Radiology.
WHO, inspired by this project and its
equivalent from the Royal College of Radio-
logy in the United Kingdom, organized
mternational study groups, which resulted
in the publication of four technical reporis
[17-201. All provided guidelines for the
appropriate choice of imaging technique
best suiled to the clinical problem of the
patient, with the aim of improving the end
results of imaging procedures aimd reducing
the number of unjustified and unnecessary
examinations. The notion of “appropriate-
ness” includes the following attributes; va-
lidity, reliability/reproducibility, clinical
applicability and flexibility, clarity, multi-
disciplinary process, scheduled review and
documentation. To simplify the under-
standing of appropriateness a scale from |
to 9 was chosen, with one as the least
appropriate and nine the most. Using this
scale, if one considers 22 clinical condi-
tions, each with a number of variants (a to-
tal of 132 pathclogical conditions) from the
viewpoint of the imaging technology radio-
graphic examination (plain and contrast) is
most appropriate for 38 conditions; CT
(plain or contrast) for 22; MRI (with or

without contrast) for 21; dual scan absor-
btiometry for 12: and bone scans {(nuclear
medicine) for 6.

It is important to semember that the
conclusions of the American College of
Radiotogy and the Royal College of Rad-
iology refer to the pattern of diseases
which are common in the respective count-
rics. They arc not rcprescniative or even
always appropriate for the type of disease
patterns most commonly found in other
parts of the world, where the role of radio-
graphy is probably mueh higher. The WHO
technical reports are more international as
the expertise used comes from many dif-
ferent parts of the world.

The WHO initiative to improve the
world coverage of radiological services has
had a low profile since 1988. This has
encouraged the industry to go ahead with
the production of high-cost, low-use ma-
chines, for which a lucrative market exists
in the industrialized world. The virtues of
these scanners are extoiled in journals and
congresses devoted to radiology, further
convincing the health authorities in deve-
loping world that this is the type of equip-
ment which must be purchased. It is
understandable therefore that the real needs
of most of the world’s people have not
been satisficd.

It is necessary to consider a new ap-
proach to remedy the situation. The WHO
concept that has been applied to improve
pharmaceutical-drug coverage could be
copied in the field of medical imaging and
also in other domains of medical equip-
ment. International cooperation, with the
support of major producers of medical
equipment, should be pursued and would,
one hopes, lead to an adequate supply of
affordable medical devices to cover the
needs of the majority of the world’s popu-
lation. This would result in a real improve-
ment in world health.
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WHO should give due consideration to
this idea and initiate negotiations with the
producers of medical equipment. It will be
a hard and long task but the success of
such an endeavour would result in enor-
mous benefits to the people of the world.
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It is quite obvious that Dr Racouveanu is an
expert in the subject of medical imaging
and ifs influence on health care, simply
because in his paper he has dealt with this
problem from all aspects. He has analysed
the existing situation and given a short
historical background of the development
of the basic radiological system (BRS) and
WHIS-RAD.

Dr Racouveanu has discussed the var-
lous reasons why the World Health Orga-
nization’s (WHO’s) aim to provide good
radiological services has still not been fully
achieved in spite of the continuous and
great efforts being made by the Organi-
zation in the form of provision of manuals
and consumer guides on different aspects
of imaging, particularly X-ray, ultrasound
and dark roum technigues. Dr Racouveanu
attributes this lack of success mainly to the
high cost of the machine and pharmaceu-
tical agents uscd in different examinations,
a lack of proper advertising by the manu-

ging, Faculty of Medicine, University of

facturers, the absence of a proper pro-
duction line because of a lack of guaranteed
purchase demands. “Capital city synd-
rome” which results in a concentration of
imaging equipment in cities is another
important reason given.

In his conclusion Dr Racouveanu high-
lights how to rectify this imbalance in the
availability of good basic diagnostic ima-
ging techniques for adequate health care.
He emphasizes that WHO may benefit from
its previous experience with the pharm-
aceutical industry in the field of pharma-
ceuticals production and apply this to the
field of medical imaging. Dr Racouveanu
believes that WHO should start negotiations
with the medical equipment producers in
order to ensure that affordable and satis-
factory medical equipment can be made
available in all countries and to all people.

In my opinion Dr Racouveanu should
liave obtained more recent data than those
he presents here, which go back some
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time. In addition, Dr Racouveanu did not
emphasize the importance of utilizing the
expertise in different parts of the world by
persuading experts in the field to participate
actively insolving the problem of the provi-
sion of adequate medical imaging in health
care in order to help fulfill WHO goals in
this area. In this context, from my long cx-
perience (over 37 years) in the field of radi-
ology and medical imaging, T would
recommend that WHO recruit small groups
of eminent experts (say two or three) in the

Commentary
Dr Philip F.S. Palmer

field of medical imaging to visit the dif-
ferent countries exploring if and how far
the WIIIS-RAD system is applicd. These
groups could discuss with the local autho-
rities the introduction and use of such a
system. Financing these projects could
come mainly from the medical equipment
manufacturers. Reappraisal of the speci-
fications of each technique could also be
carricd out by experts in the field with the
aim of lowering the costs.

Emeritus Professor of Radiology, University of California, Davis United States of
America; Adviser to the World Health Organization, Geneva, Switzerland

Dr Racoveanu has written an important
review article on the difficuliies that face
many countries when trying to provide
diagnostic imaging equipment, particularly
to meet the needs of the majority of the
population.

First, why should we listen to Dr Raco-
veanu of Hanover? Because he writes with
considerabie knowledge. gained first as a
physician with special training in nuclear
medicine, and in the public health services
of his native Romania. He then brought his
skills to the problems of radiation medicine
in the World Health Qrganization { WHQ)
Regional Office for the Eastern Mediter-
ranean Region and, appropriately, was
subsequently appeinted Chief of Radiatian
Medicine at WHO headquarters in Geneva,
Swilzerland. His article reflects the wide
experience he has gained in a very difficult
and sometimes controversial subject.

Dr Racoveanu has gathered data to con-
firm 1the widely held belief that more than
half the population of the world does not
have access to diagnostic imaging. Yet ev-

eryone and their doctors need X-ray or ul-
trasound images to diagnose and treat al-
most all the common causes of significant
il heaith. Dr Racoveanu also describes the
radiographic unit specified by WHOQ, the
“WHIS”, as the minimum acceptable
quality for good health care anywhere,
recognizing that the same standards must
apply for patients in the developing world
as are expected in the more advanced
countries. WHIS has been thoroughly tes-
ted in all levels of health facility, probably
more thoroughly and independently tested
than any other picce of imaging cquipment;
there is no doubt that it has met expec-
tations and is exactly what is needed. It
works extremely well in a variety of hospi
tals, small and large, urban and rural. It is
not universally availabie because the price
is too high.

It is here that Dr Racoveanu’s cone-
lusions become so very important. There is
a conflict in the acquisition of every item of
health care equipment, from bandages, to
drugs, to equipment: the conflict between
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what is desirable and the reality of what can
be afforded. 1t is surely not the right
solution to lower our standards and believe
we can then serve more patients. There
must be a minimum level, judged only by
the errors and failures that result when
standards are not kept. This has nothing to
do with complex or advanced health care,
although these must have high standards
also. The principle (of a minimum quality)
applies to all that is done for every patient:
the water must he clean, the fond should be
adequate and nutrifious and the essential
drugs must be available. Equally, satis-
factory tmaging must be available to pro-
vide the images needed 1o show clearly the
underlying pathology and allow the correct
treatment of a patient.

The need for WHIS is enotmous. The
data in Dr Raeoveanu’s report show that
many thousands of units are required yet
the manufacturers have suggested that a
bulk erder from WHO is neceded to bring
the price down. This s clearly ridiculous.
Every company in the world follows the
production of a new idea with intense
advertising, why should WHO do this for
them? Simply, becausc the companics do
not want WHIS widely marketed because it
would compete with more expensive units
and do the job much better. The work in
Lund mentioned by Dr Racoveanu has
clearly shown that the standard of radio-
graphs proditced by WHIS equals or exce-
eds that from much larger and far more
expensive equipment in a big university
hospital, as judged by the samte academic
radiologists,

The sale of drugs faces the same hur-
dles. The market for drugs to treat many
commeon Iropical and sub-tropical diseases
is huge but the profit margins will be low.
Pharmaceutical companies claim that they
cannot afford to produce the drugs at a
lower price, yet supermarkets operate

werldwide on a large turnover of low-cost
items. It has even proved impossible to get
WHIS manufactured in low-cost counties
because, as with drugs, a generic WHIS
would ruin the market for the artificially
high priced versions produced in the Wes-
tern world. Because some components,
such as the X-ray tubes and parts of the
high frequency gencrators, might have to
be tmported (at least al the siart) the major
campantes are in the position to prevent
their subgidiaries from making the WHIS
where labour costs are low, or they charge
excessive prices for the specialized items.
They prefer their subsidtaries to make the
outdated equipment described by Dr Raco-
veanu because it is no threat to their own
markets. The fact that these units produce
sub-standard radiographs, which will result
in ciinically important errors, is not allowed
to interfere with these companies’ deci-
sions. No manufacturer of X-ray equip-
ment has a patent on the design of the
WHIS; it was designed by WHO advisers
and is available to anycne, provided the
completed equipment meets all WHO spe-
cifications.

Di Racuveanu suggests one solution
and, while this is feasible, there s another
way to influence the market place. WHO
must embark on an cducation programme
to show how important it is to have high
quality images and to illustrate the benefits
of the WHO gpecifications for all ezsential
diagnostic imaging. Such a programme
must also clearly demonstrate the dangers
of low-standard. outdated equipment. for
example the high radiation dosage for
patients and staff, and the high error rate
when poor quality images are interpreted,
especially by non-radiologists. Non-radio-
logist interpretation 15 usual in the vast
majority of small hospitals and, in some
countries, in large hospitals as well: the
error rate has been shown to reach 30%-
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50% [/]. Nor should capital cost be the
only consideration. Studies carried out for
WHO have documented decreased film and
processing costs when using the WHIS
design. Over the 10-20 year life of the
equipment, it will not prove very expensive
to run.

It is also important to educate many of
the senior radiologists who advise health
service administrators. Dr Racoveanu
mertions the “capital city syndrome”,
which is only too common. Many senior
and highly expert radiologists who advise
ministries of health do not know about
WHIS; the manutacturing companies have
been careful not 1o advertise the product!
This is where independent WHO-advisers
may be very helpful.

The next push to increase equipment
sales will extol the woanders of digital
imaging and teleradiology. Both are indeed
major advances but currently any digital X
ray unit costs more than three times a
WHIS unit and will not improve the diag-
nostic resnits for the commonest exami-
nations. Moreover, there are many exira
costs to transmit the images and maintain
such equipment. For example: while an X-
ray film can be carried immediately to any
part of a hospital or clinic, digital images
must be viewed on very high-resolution

monitors if the images are to be correctly
interpreted. It will be very expensive to
have multiple interconnected monitors so
that the doctors, without walking to the X-
ray department. can see the patient’s ima-
ges whenever necessary, in the emergency
room, clinic, ward or operating room. It is
wise, however, to require {in writing) that
any new X-ray equipment be so designed
that it can later be easily adapted for digital
techniques; the WHIS design already al-
lows a simple conversion at any time,
should the cost of the digital accessories
become more accessible.

The majority of the common health
complaints of patients all around the world
are because of coughs and fractures, |
sometimes dream {quite wrongly) that the
chuive between ligh- and low-technology
imaging equipment will be made by an
official who has broken a leg or developed
a bad cough and necds immediate treatment
somewhere in a remote part of the country,
The correct choice would be made at once!
But, WHIS is not a dream: it exists now to
help patients whoever they are and
wherever they may be.

Dr Racoveanu has delivered a message
that needs to be heard and must then be fol-
lowed up by action,
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