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Preface

This publication of the Division of Health Systems and Services
Development of the Pan American Health Organization/World Health
Organization discusses organizational and 1lechnical aspects of radiology
services within the context of the strategic and programmatic orientations for
1995-1998. It seeks to harmonize the basic principles of decentralized health
services with the requirements imposed by the incorporation of advances in
medical knowledge and their application in cifferent areas, the ultimate aim
being to achieve accessibility, excellence, and safety in health care.

The decision-making processes through which resources are allocated and
technological configurations are determined for the provision of health services
involve a broad range of actors, including politicians, administrators, planners,
and health professionals. [n the specific case of radiology services, this process
also involves medical physicists, a relatively new profession in the health field.
The importance of the participation of these professionals is increasingly
recognized in Latin America and the Caribbezn.

This publication is aimed at these various professional groups, as well as the
ministries of health of the Americas, which, as part of their regulatory function
in the exercise of their sectoral steering role, are responsible for establishing
guidelines for the organization and operaticn of health services, including
radiology services. To illustrate the concepts developed in the text, the
appendices present examples of equipment specifications, legislation on
practices and specialties, and information on technical aspects of quality
assurance and radiation protection.

It is hoped that the conceptual and methodological elements presented here
will help to facilitate the task of those who must reconcile the social objectives
of universal health care coverage with the principles of quality assurance and
radiation protection. and with the availability of resources in the countries of the
Region.

George A. O. Alieyne
Director

Vil
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1. Introduction

1.1 Basic Concepts

1.1.1 Health Services

The realm of the health sciences in general and the field of medicine in
particular have undergene extraordinary growth in recent decades.

Holistic models have helped considerably to explain the phenomena that
determine health, beyond their biological expression, and have opened up new
possibilities for preserving and enhancing the health status of individuails and
social groups. Recognition of environmental, social, and behavioral factors as
primary determinants of health has made it possible to expand spheres of action
in relation to health and has opened up new opportunities for the intersectoral
application of public policies aimed at enhancirg individual and collective well-
being.

In the biological sciences, the incorporaticn of technological progress has
substantially changed the practice of medicine. In this regard, the greatest
impact of technological development has been improvement of diagnostic
methods, both in clinical laboratories and in :he practice of various forms of
diagnostic imaging.

One hundred years have elapsed since Roentgen discovered x rays’' (1895)
and Becquerel discovered radicactivity (1895). The celebration of the first
centennial of these important contributions to the history of humankind takes
place in a context of continuous progress and improvement in the application
of their discoveries. In the last two decades, 10 particular, major changes have
occurred, especially as a result of the use of computers, and the applications of
fonizing and non-ionizing radiation have expanded and become extraordmarily
complex.

As a consequence, their usefulness has also increased. New modalities for
using radiation have appeared, and existing techmques are rapidly being

' The words or phrases in italics and bold are defined in the glossary.
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replaced or enhanced. Among the most noteworthy developments are
computerized tomography, magnetic resonance imaging, and positron emission
tomography; in addition, there have been dramatic changes in diagnostic
ultrasound and new applications for radiological techniques, such as
interventional radiology. All these advances have significantly enhanced the
diagnostic and therapeutic capabilities of modern medicine.

As a result of the communications revolution, information on new
developments is being disseminated throughout the world, and it is reaching not
only professionals but also the public at large. This has created both new
expectations and patterns of consumption as people become aware of the
existence of these services and demand access to them. Nevertheless, most of
the services made possible by technological progress are very costly, and so
they remain inaccessible to large segments of the population.

This 1s the case in numerous countries of Latin America and the Caribbean.
Although high-technology installations and equipment exist, they are not
accessible to low-income groups, basically due to low coverage, which in turn
is due to the way in which health care systems are organized and financed.

It is important to point out, however, that many countries of the Region
have initiated processes of health sector reform, which are expected to bring
about important changes in health policy and in fhe institutional, organizational,
and financial makeup of health services. These changes should help to correct
the deficiencies described above. Among the trends being seen, one of the most
significant is decentralization and the development of local management of
services. This is one of the fundamental strategies (/) for rectifying the
problems relating to distribution of opportunities and resources and the lack of
equity in access to services, which today affects almost one third of the
Region's population. Another important aspect of sectoral reform processes is
the change in the role of the state—which is reducing its active involvement in
the delivery of services and is assuming a more regulatory and supervisory
role. With this change has come increased recognition of the institutional
pluralism that exists in health systems (2). This muiti-institutional conception
of health systems favors the introduction of new and more efficient forms of
organization. Reform processes have also entailed changes in the way health
care is financed, such as the extension of social security coverage to new
population groups, which has given rise to new contracting modalities and new
forms of payment for services. All these changes have substantially altered the
organizational and operational characteristics of health care and will
undoubtedly have an impact on the organization and utilization of radiology
services, which in this publication include imaging services and radiaiion
therapy services.



Within this general framework, this publication seeks to place the planning,
organization. and operation of imaging and rzdiation therapy services within
the strategy of development of lecal health sysiems {3), taking into account the
characteristics of the new technological, political, financial, and organizational
context of health systems. This will entail revising or reexamining the
definitions, concepts, and principles that have formed the basis for the general
organization of services for the past several decades. Some of these principles
continue to be valid today, but they require new operational interpretations
consistent with the new forms of health service organization and financing that
have resulted from reform processes and the application of market principles
and standards in the health sector.

It is of particular interest to review the principles of stratified organization
of health services based on the concept of levels of care (4) and to examine
their application in the planning of imaging and radiation therapy services in
the new multi-institutional and financial context of health systems.

1.1.2 Human Resources

The efficient and safe application of diagnostic and therapeutic procedures
utilizing radiation requires that the human resources involved be adequately
educated and trained. Clinical physicians, radiology specialists, radiation
oncologists, specialists in nuclear medicine, medical physicists, technologists,
and nursing personnel should have current kncwledge of the potential benefits
and risks of various techniques and should possess the capabilities needed to
provide the highest-quality services with the lowest possible risk to the patient.

A specialty of utmost importance is medical physics, given that radiology
procedures involve the use of a physical agent (radiation) to achieve a result
through the interaction of this agent with patients. The planning of many
procedures involves questions relating to physics which can only be resolved

satisfactorily through the work of a medical physicist in close collaboration
with the medical specialist.

1.2 Radiology Services

In the planning of health programs, consiceration should be given to what
types of resources are necessary for the preservation and development of
health, as well as for its recovery. With regard to the latter, medicine has
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various techniques for the diagnosis and treatment of disease, and some of the
most valuable of these techniques utilize different kinds of radiation.

Radiation is a physical agent that involves energy transport. The interaction
of radiant energy with the tissues of a patient can generate information on the
structure of the tissues, which is usually recorded as an image that makes it
possible to diagnose the patient's condition. [f the energy transmutted is
sufficiently great, changes in or destruction of the tissues may occur, which
makes certain treatments possible.

However, it must be taken into account that rzdiation, in addition to making
possible certain highly beneficial diagnostic anc. therapeutic procedures, can
also have negative effects on the health of irradiated patients and other people
who are exposed to radiation as a result of their work or proximity.

The various types of radiation are generally classified as ionizing and non-
ionizing, depending on whether or not they have the ability to alter the atomic
structure of the matter with which they interact. Forms of ionizing radiation
include x rays, radioactive emissions, and radiation produced by particle
accelerators. Forms of non-ionizing radiarion include those of an
electromagnetic nature, such as radio waves, microwaves, ultraviolet rays, and
laser, and those of a mechanical nature, such as ultrasound.

In order to prevent or limit the undesirable health effects of ionizing
radiation, specialists in the field of radiation protection have developed criteria
and techniques for protection and safety to be applied in the design and
operation of equipment and installations and to control sources of radiation.

Facilities employing techniques that utilize sources of radiation range in
complexity from those equipped with the simplest x-ray machines to those that
have equipment for performing positron emission tomography and the
associated accelerators for the production of radivisotopes. In order to ensure
that these techniques are used efficiently and safely, they must be taken into
account in the planning and development of health programs. Efficiency will
depend on the availability and proper selection of resources and guality control
programs. Safety will be contingent on correct implementation of the criteria
for radiation protection.



1.2.1 Imaging

Imaging may be used for diagnostic purposes or as a guide in surgical
procedures (interventional imaging). Diagnostic imaging techniques make it
possible to obtain morphological (static) and physiological (dynamic)
information on a patient. For this purpose the following resources may be used:
x-ray imaging, nuclear medicine, diagnostic ultrasound, and magnetic
resonance umaging.

Through x-ray imaging, static smdies {raciography) and dynamic studies
(fluoroscopy) can be performed. One of the most valuable types of static study
1s computerized tomography, which yields an extraordinarily large amount of
diagnostic information.

Nuclear medicine, through the use of radiopharmaceuticals which are
administered to the patient, also makes 1t possible to perform morphological
studies (uptake studies) and physiological stuciies (through the use of gamma
cameras). It also permits in vitro diegnostic techniques such as
radiolmmunoassay.

Diagnostic ultrasound makes it possible to obtain anatomical information,
and, through use of the Doppler effect, physiological information can be
obtained as well.

In interventional imaging, surgical procedures are carrted out with the aid
of imaging techniques.

1.2.2 Radiation Therapy

Radiation therapy utilizes the energy of ionizing radiation to destroy
malignant tissues. The sources of radiation (sealed radioactive sources, particle
accelerators, x-ray machines) may be located at a certain distance from the
tissues to be irradiated (teletherapy) or, if they are small sealed sources, they
may be placed in direct contact with the nssues to be irradiated
(brachytherapy).

Nuclear medicine techniques also make it possible to provide radiation
therapy through the administration of radiopharmaceuticals that are absorbed
selectively into a certain type of tissue. depencing on the metabolic patterns of
the chemical substances used.






