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The symposium was the first international meeting on
this concept in its new field of application, medical ra-
diation practices. While the evident problems of the im-
plementation of Clinical Audit could not be solved at the
Symposium, the Symposium provided valuable informa-
tion on the nature of the problems and on the current
status of the implementation of Clinical Audit in the EU
member countries. The symposium also resulted in many
useful suggestions for the future actions in Europe. These
suggestions are highlighted in the Consensus Statements
prepared at the symposium, which, together with a sum-
mary of the panel discussion on the key issues by a number
of recognized experts, are also presented in these proceed-
ings.

The great number of lectures and reviews by individual
experts and the representatives of a few key international
organizations provided an inspiring basis for active and
fruitful discussions on the different aspects of Clinical
Audit. The organizers are indebted to all lecturers, chair-
men and the members of the panel discussion for their
very useful contributions to the symposium. The organ-
izers would also like to thank the Scientific Committee
of the Symposium for its good efforts for the success of
the Symposium.  Finally, the organizers would also like
to acknowledge gratefully the valuable support of the Eu-
ropean Commission for the Symposium.

The Symposium has certainly added to our knowledge on
Clinical Audit, facilitating the future efforts for its im-
plementation in practical as well as administrative levels.
It is hoped that the viewpoints, experiences and conclu-
sions presented at the Symposium, associated with the
explorative and positive atmosphere that prevailed
throughout this memorable international occasion in
Tampere, will remain as a positive impetus to many fruit-
ful further actions, in order to develop and implement
Clinical Audits for the full benefit of the quality of medical
radiation practices.

On behalf of the organizers

Foreword
A major new concept introduced by the EC directive 97/
43/EURATOM (MED-directive) is Clinical Audit, which
the Member States are required to implement in accord-
ance with national procedures. This concept is of high
importance for the improvement of the quality of medi-
cal radiation practices (diagnostic radiology, nuclear medi-
cine and radiotherapy). In the last few years, the practical
procedures for the implementation of Clinical Audit have
been either planned or commenced in the Member States,
and it has been expected that there would be a number of
varying “national procedures”. It seems now that a lot of
parallel efforts have been undertaken during this prepara-
tory phase of the implementation. For these reasons, it
was considered important to convene a meeting of na-
tional experts for the review and discussion on the vari-
ous approaches to Clinical Audit in the Member States,
to get international feedback to different plans and tri-
als, and to give support to, or to guide, such efforts.

The symposium provided a forum to discuss the mean-
ing of Clinical Audit and to exchange views and experi-
ences in the practical implementation of this concept.  The
pre-set objectives were

• to clarify the meaning of Clinical Audit in the
general context of quality management

• to highlight the importance of Clinical Audit,
and to promote its use as a tool, for improving
quality in medical radiation practices
(diagnostic radiology, radiotherapy and nuclear
medicine)

• to promote the development of European
guidelines in the field of Clinical Audit,
including criteria for good practices in
radiological procedures and guidance for
practical organizing of Clinical Audit

• to help the Member States to comply with the
Medical Exposure Directive requirements for
implementing Clinical Audit.

Seppo Soimakallio
Chairman, Finnish Organizing Committee

Hannu Järvinen
Scientific Secretary

Katariina Kortelainen
Secretary
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CONCLUSIONS
(Consensus Statements)

Status of implementation of
Clinical Audit (for medical
radiological procedures) in Eu
zMember Countries

• The approaches and the progress of practical
implementation vary much from country to
country; some countries have long tradition of
Clinical Audits with their particular approach,
while some countries have established a
national system and started the audits, or have
made a good start or plans to establish a
national system of Clinical Audits.

• It is considered useful to propose a survey to
obtain information about the current state of
the implementation, both the national
legislations and the practical organizations, in
all EU Member Countries.

Need and possibilities for
harmonization of Clinical Audit
criteria

• Instead of aiming at actual harmonization of
the criteria (that is not strictly necessary
according to the MED) it is considered highly
useful to prepare appropriate guidance on the
available options, criteria and procedures, for
Clinical Audit in this field.

• In general, relevant national and international
recommendations (such as the published EC
Guidelines), or recommendations by European,
international or other professional societies
(EAR, ESTRO, EANM; IAEA, American
societies etc), or from relevant projects (e.g.
Europe against cancer) should be used as the
basis of selecting the criteria whenever
available.

Need for further guidance on
procedures for the practical
implementation of clinical audit

• It is considered highly useful to propose that
the EC would establish appropriate project(s)
(projects, working groups, contracts) in order to
prepare for the Member States practical
guidelines on the procedures and criteria on
Clinical Audits.

• The proposed EC Guidelines on procedures and
criteria for Clinical Audit should address at
least:
o minimum contents (list of topics)

to be audited and prioritities.
o possible character of the audits, whether

external or internal, or a
combination of them

o available criteria for audits
(as stated before)

o relation of Clinical Audits with
regulatory control

o relation of Clinical Audits with other
programmes for quality assessment
in health care

o recommendations on possible
infrastructure for the practical organization
of audits and the improvement of quality

o funding of Clinical Audits (how to
provide the resources, how to
cover the costs).

Importance of other existing audit
programmes and evaluation
activities in respect of clinical
audit

• The design and implementation of Clinical
Audits should take due consideration of other
types of quality assessments introduced for
medical practices (ref. to Figures on page 3)

As tentative proposals of the
symposium, for a few key questions,
the following is presented (for
discussion in the proposed EC
projects):

• Clinical Audit should address the essential
requirements introduced in the EC MED
directive, as implemented in the national
legislations

• Clinical Audits should comprise both external
audits and internal audits or self-assessments.
For both types of audits, equivalent methods
with validated criteria could be employed.
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• Regulatory verifications should be balanced
with the coverage and effectiveness of clinical
audits. The more efficient is the organization of
clinical audits and the better is their coverage of
the radiological practices, the less efforts should
be needed for regulatory control. On the other
hand, the verification procedures in a well-
established system of on-site inspections, with
appropriate physical and clinical competence,
should be taken into consideration when
designing the comprehensiveness of clinical
audits.

Proposals from the audience:

• More promotion of the Clinical Audit and
its objectives as well as the other requirements
of MED directive are needed (even the
university hospitals are not well aware of these
requirements)

• A web-page should be established for
collecting and distributing information on
Clinical Audit (in relation to MED directive)
•  links to resources in different countries
•  start as soon as possible, update as the survey
goes on
•  as an example, see www.canceruk.net

• European training course of auditors
• Information technology to support Clinical

Audits. Effective systems to collate and record
information that is measurable

• Explanation of What is Clinical Audit? – clear
definition, examples, tools, the audit cycle etc

• Clinical experience and support is needed but
the auditor does not have to be a clinical expert
(personal opinion of one participant)

• Guidelines on the implementation of Clinical
Audits should be addressed not only to EU
Member States, but also to the candinate
members, and preferably to all European
states

• Before QA system is introduced it must be
ensured that the health care unit complies with
the minimum requirements as for human
resources and equipment, in accordance with
recommendations by EFOMP and other
organizations, and with the MED directive.

• Scientific research should be introduced for
Clinical Audits – to study the impact of
Clinical Audits on the development of
radiological quality (pre/post/follow-up)
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SUMMARY OF THE PANEL DISCUSSION
Panel discussion - partners

•  Carl-Gustaf Standertskjöld-Nordenstam, Emeritus Professor of Radiology, Helsinki, Finland; Chair
•  Andrew Hilson, Nuclear Medicine Physician, London, UK
•  Päivi Wood, CEO of the Society of Radiographers in Finland
•  Madan Rehani, Patient Protection Unit of the IAEA, Professor of Medical Physics
•  Hans Svensson, Emeritus Professor of Medical Physics, Umeå, Sweden; Main focus in Radiotherapy,
leader in ESTRO ESQUIRE QA programme.
•  Alfonso Lorente, Health Authority, Madrid, Spain
•  Johannes Nischelsky, Diagnostic Radiologist, QA expert, Germany

General observations

The problems are on a different basis as Clinical Audit is
a legal requirement and not a voluntary action.  The ques-
tions presented at the Symposium have existed before the
Symposium, although much has already been learned in
the EU. It is important to collect initiatives from the
Member States and validate them on a European level. A
key question now is how to bring the present knowledge
forward. The symposium can be a good start for this.

The development culture and readiness for audits is vary-
ing from country to country. In some countries, a lot of
work is needed to change the mentality of the radiation
users towards recognizing the importance of audits. How
to finance the necessary human resources is still an open
question, and the Member States have progressed to dif-
ferent stages in funding and other arrangements. This is
also much an issue of health care policy.

Guidelines and criteria must be motivating in particular
to countries and users who wish to improve their prac-
tices. Simple guidelines are needed for routine work done
in a large number of hospitals, and the efforts should not
only concentrate on special techniques like the IMRT in
radiotherapy.

Who requests Clinical Audits?

The basic demand for Clinical Audit comes from the na-
tional legislations based on the MED directive. The MED
directive requires that “Clinical Audits shall be carried
out in accordance with national procedures”. Who should
request Clinical Audits then depends eventually on the
nature of the “national procedures”. However, it should

be understood as a legal responsibility of the owner of the
radiological unit (the holder of the radiological installa-
tion) to request Clinical Audits. It is also stressed that
this should not be just a request based on legal require-
ments, but it should arise from the willingness or desire
of the owner to be pushed forward to improve its prac-
tices.

Who performs Clinical Audits?

While the experiences are not yet extensive, there seems
to be quite different approaches to practical organizing of
Clinical Audits. These range from special organizations
established for the purpose, to individual volunteers
carring out occational or systematic audits on a “peer re-
view” basis.  It is common to all approaches that a large
number of volunteers are needed to act as auditors.

The guidance on Clinical Audits should not give too strict
limits on how to organize the audits. The users should
not be obliged to follow just one approach but have free-
dom to choose the way of implementing the requirement.
The guidelines should be encouraging to start the efforts
of evaluation and not discouraging by setting too strict
limits on the possible approaches.

The auditors should generally be clinical experts (radi-
ologists, radiotherapists, physicists, radiation safety spe-
cialists, radiographers etc) with special training on audit
technology. Depending on the national understanding of
the concept of Clinical Audit, other type of experts could
also act as auditors for specific areas to be audited.

It is quite obvious that there are not a sufficient number
of trained and competent auditors, and there is a clear
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need to train a large number of auditors. It was suggested
that there should be joint European training programmes
for auditors. For example, in radiotherapy, there could be
a European institute within the ESTRO to train the au-
ditors. The auditors thus trained could then become na-
tional trained experts carrying out the audits in their own
country.

Who pays for the costs of Clinical
Audits?

It seemed to be a general understanding that the owner of
the radiological unit, whether the unit is a public or a
private one, has to pay for all costs of the audit. It has
been experienced or highly foreseen that the governments
will not directly finance the audits. It is an obvious con-
clusion, too, that the Clinical Audits should be carried
out as economically as possible.

In case of “peer review” based audits, the audited hospital
might need to pay only for the travel and accomondation
costs of the auditors, while the permanent employer of
the auditor (the auditor’s organization termed as “hospi-
tal” here) could pay for the auditor’s work. The auditor’s
hospital would thus allow this as a part of the profes-
sional work of the auditing person, because this can be
seen to benefit the quality of medicine as a whole and
therefore (in the long run) also the auditor’s own hospi-
tal. This approach requires that there are sufficient re-
sources in the auditor’s hospital to carry out the work left
behind by the auditor when being away from his/her daily
work. This may be a crucial question because a great
number of auditors are needed to be able to carry out
audits at each hospital.

Are there available frames for
questionnaire and working
procedures applicable to Clinical
Audits, or should everyone build-up
their own procedures?

There should be a co-ordinated effort to work out the
working procedures. This conclusion was supported in
many comments in the panel discussion. However, as
stated above, the guidance on Clinical Audits should not
aim at too strict limits on how to organize the audits but
leave freedom to the users to choose the way.

Are there sufficient criteria of
good practices available for
Clinical Audit? Is there a need to
produce new European
recommendations on such criteria
(clinical criteria)?

There is still not a clear understanding of what is the
essential meaning of Clinical Audit for the medical ra-
diological procedures - what should be the components
to be audited, what parameters should be included. The
criteria should not be developed separately in each coun-
try but there should be a co-ordinated effort for this at
European level.

There seemed to be two viewpoints on the wideness of
the understanding of Clinical Audit. From one point of
view, the development of the criteria should be strictly in
the context of the MED directive, dealing with radiation
protection of the patient only. The optimization of dose
to the patient should be a key issue in all applications. In
radiodiagnostic applications, the optimization relates to
the dose and image quality, or information contents of
images. A good example of appropriate audits is how the
referral criteria are implemented and used. On the other
point of view, the beauty of the concept of the Clinical
Audit was seen that it relates not only to the issues di-
rectly related to the radiation protection of the patient
but to a whole process going on in the radiological de-
partment. Clinical outcome, clinical effectiveness, patient
well-being and quality management system are then also
seen important on point of view of the protection of the
patient. - An optimum between these two viewpoints
would be to focus on the radiation protection aspects while
also incorporating items of the general quality manage-
ment system.

The components to perform good clinical audits of medi-
cal radiological procedures and the setting of standards
for the audit criteria should be developed first, then go
forward with training of the auditors and building up
the organization for carrying out the audits. Some crite-
ria already exist, and these should be fully implemented.
A good example is the lumber spine radiographs, where
appropriate referral guidance exists but nevertheless the
procedures are going on which do not comply with the
suggested good practice.  Standards should be developed
as the practices of performing the X-ray investigations
vary very much.

There should be evidence-based criteria of good practices.
There should be basic criteria that can be applied to all
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radiological departments with similar functions and fa-
cilities. These should also include simple indicators like
how correct is the dose given to the patient in radiotherapy.
The audit programme and criteria should address the proc-
ess, structure and the outcome. Even if the process and
the structure are OK, the outcome may have problems.
The criteria should be subject to continuous development,
as the radiological methods are also developing all the
time.

The existing guidelines for breast cancer screening, for
example, show how complex the system can be. These
guidelines and criteria now relate also to other questions
than radiation protection, and can be of help to show the
general philosophy of auditing. Exposure may become
useless if the guidelines and criteria are not followed.

In radiotherapy, a large number of treatments are still not
performed in accordance with any local, national or inter-
national protocol. The criteria have not yet been set up
but a lot of development is going on. ESTRO has had a
large EU-supported programme (ESQUIRE) followed by
a new programme (HERA), where about 150-200 experts
are involved. On one side of the new programme, the
ESTRO working parties are collecting data and assessing
the situation (availability of facilities, treatment optimi-
zation, patterns of care etc), this including also a lot of
health economy related questions. On the other side, the
experts are looking to dosimetry, side effects of treatments,
brachyterapy physics, IMRT etc. Criteria could be more
easily set inside a specific field of application, such as in
dosimetry. Some countries follow here the guidelines of
ESTRO.

Finally, there should be a scientific infrastructure focused
for research and development in Europe to develop the
clinical audit criteria for radiological practices. This de-
velopment should address the basic questions like how to
measure and how to analyse the results.

How to motivate the medical users
of ionizing radiations to commit to
the clinical audits as an integral
part of their standard operating
procedures?

The advantages or benefits of Clinical Audits must be
shown on a European level, e.g. by conclusions that there
will eventually be more time for the actual work, less
complications, better quality of service provided to the
patient etc. This is most important as Clinical Audit costs
money, and it is important to show that the Audits will
eventually pay back the costs. It must be strongly em-
phasized that the purpose is not just to diagnose but to
IMPROVE the practices. This comes clear from the con-
cept of “audit cycle”.

It must be recognized that eventhough a superb QA pro-
gramme exists as a document in the radiological depart-
ment, without a Clinical Audit it is not known whether
it is really contributed to improvement in practice. Ex-
ternal audits are needed because of the blindness to your
own way. For general reasoning, an analogy to the ISO
standards of Quality Systems can be considered because
audits are an essential element of these standards, too.

It is noted that there are people at the two extremes of the
willingness to be audited: on one hand, those who clearly
see the benefits of the audits and really want to be evalu-
ated and, on the other hand, those who do not at all rec-
ognize the importance of auditing and do not want any-
body to interfere with their practices. Then, there is a
great majority of people between these two extremes, who
would need a little push forward and who are making
efforts to change their mentality for full acceptance of
audits.

There is also a fear that Clinical Audits would be requested
mainly by those who already have good practices and
would not be in the highest need of audits. There is a
need to look more at those who are not volunteering for
Clinical Audits.

Information and guiding should be directed to those who
are most against. Training, information and communica-
tion are the key words, as the first step is to implement
the standards of good practice, and the clinics must be
well aware of the standards (to avoid the situations like
that for lumbar spine investigations).

The auditors must be kind and behave correctly in all
respect. There should be no aims of disqualification or
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punishment. The intention must be to listen to the user,
to help, to give guidance, to be a colleague. There should
be no negative or policeman impression.

A good product or service - health of the patients - re-
quires quality assurance as much as if the product were a
car or an aeroplane. Motivation comes with good man-
agement: it is part of the management process, when an
effective management infrastructure would help. The
management should give full support to the efforts.

There should be different scales to encourage the audited
organization to improve the situation. The threshold
should not be too high in the beginning, because the au-
dited people would feel good to pass something. The level
of criteria could then be gradually increased. This princi-
ple could well be applied in radiodiagnostic practices,
while caution is needed in radiotherapy where the start-
ing level must not be “dangerously” low.

Strict rules and regulations, on when and how to perform
the audits, can be helpful. While this may seem very tough
at the beginning, at the end there will be a great satisfac-
tion on knowing what is going on and what has to be
improved.

Finally, it is good to remember that there are three differ-
ent levels of people as for the willingness to be audited
(see point “Who requests Clinical Audits” above). On
point of view of auditors, it is good to recognize also that
when carrying out the audits, the auditor learns at least
as much as the user of radiation being audited.

How to integrate self-evaluations
and internal audits as a part of the
standard operating procedures, in
order to supplement clinical
audits?

This should be no problem, because participation in an
external audit scheme inherently requires that some self-
assessment is carried out. Some internal actions for qual-
ity can be seen as a part of internal auditing. However,
there is a clear difference between quality control proce-
dures and internal audits: the former are applied to make
sure that a certain quality is reached and maintained, while
the latter is a small increment of the system to check or
verify that everything is functioning as required.

How is the role of each profession
(each profession represented in the
panel) in the implementation of
clinical audits?

Clinical Audits like most other activities in medical area
are team work where each profession has a vital role. For
example, in X-ray diagnostics the good practice relates to
a number of parameters such as image quality, collima-
tion of the radiation, use of lead aprons etc., where each
profession has a word to say. Radiologists are mainly
trained to see the images in a standard way, and not to
take the image in the best way; the latter skills are more
focused in the training of radiographers. The expertise of
each profession should be benefited. Often the training
and advice is best transmitted if the trainer or adviser has
the same level of profession as the trainee, e.g. a radiogra-
pher can better talk to another radiographer etc.

Among the different professions, certainly radiologists,
radiotherapists and nuclear medicine physicians, physi-
cists and radiographers are of major importance for carry-
ing out Clinical Audits. However, it is sometimes diffi-
cult to realize who else are involved, e.g. when thinking
about data management. Also the nursing staff is impor-
tant. The justification has to be considered in the widest
sense: as an example, the dose is “wasted” or the exposure
becomes useless, if no report of the investigation is avail-
able, or if the referring physician has to wait for several
weeks to see the results of CT scans.

The manufacturers should also have a role in Clinical
Audits. The auditors need information from the manu-
facturer’s side, and the manufacturers can facilitate the
procedures of clinical audits, e.g. to improve the connec-
tivity of the systems, to avoid mistakes to incorporate
software for providing data useful for audit, be it patient
dose information, procedural details and so on. Service
providers can have audits of their own operation arising
from their business connections. However, basically the
manufacturers role is limited to the verification that the
performance of the equipment conforms to the equipment
standards, while they should not primarily interfere with
the working procedures of the radiological department.



14

What are the major problems in the
practical implementation of
Clinical Audits? How to tackle on
and overcome these problems? Need
for further guidance?

The major problems in the practical implementation of
Clinical Audits seem to be the lack of the fundamental
understanding of the objectives, contents and the expected
benefits of Clinical Audits, the lack of qualified person-
nel resources (number of staff and dedicated work time)
at the clinics for QA work (development of Quality Manual
documentation needed for audits etc), the related costs of
human resources, the lack of trained auditors, and the
lack of recommended or acceptable radiological proce-
dures and criteria, validated at the EU level. A compre-
hensive survey of the status of implementation of Clini-
cal Audit in the EU Mamber States could provide a firm
basis for further planning and future actions, while the
criteria and imlementation strategy would then follow
more easily.

Could an accreditation process of
a health care unit, or the
certification of its quality system
and/or operation, replace part of
the objectives of, or a need for a
Clinical Audit?

This question was not discussed in the panel due to the
lack of time, but the point was briefly addressed in the
concluding session. There should be a clear difference of
Clinical Audits from the quality (system) audits that are
part of a certification process, to verify that the Quality
System complies with a given quality standard (e.g. ISO
9000 series). In Clinical Audits, assessment of clinical
practices deals with the clinical work carried out by the
different professionals, and it is carried out against pre-
set criteria of good practices. When an accreditation of a
health care unit is concerned, which nowadays can be ac-
tual e.g. for nuclear medicine laboratories, criteria and
assessments are introduced which might somewhat over-
lap with the objectives of Clinical Audits. Similar ques-
tions might arise in the future, if the health care methods
with radiological procedures would be standardized in a
way that certification of the methods (verification of their
conformance to the standards) would become of interest
to the hospital. Therefore, in order to avoid unnecessary

multiplication of efforts, the design and implementation
of Clinical Audits should take due consideration of other
types of quality assessments developed and introduced in
medical practices.

Training and education of referring
physicians

Training and education of referring physicians are enor-
mous tasks and also a financial problem. The British book-
let and the EC RP 118 publication (available through the
Europa server in 11 languages) are efforts known for this
purpose. The information could be delivered to the users
e.g. through health service internet.

Several inappropriate referrals exist, proved also by Clinical
Audits. Clinical Audits may be helpful to improve the
referrals by auditing, e.g., whether lumbar spine radio-
graphs comply with the criteria.
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European legislation
for radiation
protection
European legislation has set standards to protect the pub-
lic and workers from the dangers of ionising radiation
since 1959. Such protection now covers the nuclear in-
dustry, medical exposure, contaminated foodstuffs and
natural sources, with explicit links to health and the natu-
ral environment

The legal basis for action at a Community level is the
Euratom Treaty, Title II, Chapter 3, Health and Safety”.

The Euratom Treaty stipulates that the Community shall
establish uniform safety standards to protect the health
of workers and of the general public, and ensure that they
are applied.

The Community legislative framework in radiation pro-
tection comprises today more than 20 legal instruments
of different nature, including 5 directives.

The two most important directives have just been revised
and transposed into national legislation. These are:

• Council Directive 96/29/Euratom (1) laying
down basic safety standards for the health
protection of the general public and workers
against the dangers of ionizing radiation, and

• Council Directive 97/43/Euratom (2) on
health protection of individuals against the
dangers of ionizing radiation in relation to
medical exposures, and repealing Directive 84/
466/Euratom.

 (1) Council Directive 96/29/Euratom of 14 May 1996
(OJ L 159, 29.06.1996)

 (2) Council Directive 97/43/Euratom of 30 June 1997
(OJ L 180, 09.07.1997)

(http: www.europa.eu.int/comm/environment/radprot)

INTRODUCTION TO CLINICAL AUDIT

It is a great pleasure for me to participate in this « Inter-
national Symposium on the Practical Implementation of
Clinical Audit for Exposure to Ionizing Radiation in Medi-
cal Practices ». I wish to congratulate the Finnish Au-
thorities and co-operating Societies for their initiative in
calling and organising this event.

The European Commission has agreed to give its support
to this international meeting, with a view to promoting
the exchange of views, experience and good practice on
the practical implementation of the clinical audit proce-
dures required under Article 6.4 of Directive 97/43/
Euratom

The European Commission considers that the revised
Council Directive 97/43/ Euratom  (1) on health protec-
tion of individuals against the dangers of ionizing radia-
tion in relation to medical exposures, and repealing Di-
rective 84/466/Euratom, is an important tool to consoli-
date the good level of radiation protection achieved in
Europe within the framework of the Euratom Treaty and
its derived legislation.

Directive 97/43/Euratom has two
main objectives:

1. To aim at optimum diagnostic efficacy at
reasonable dose to the patient

2. Reducing the number of unnecessary exposures.

It strengthens the provisions of the 1984 Directive (84/
466/Euratom), and expands the scope of application. It
introduces several new concepts, including referral crite-
ria, dose reference levels, quality assurance and clinical
audit.

Clinical Audit - background for the
requirements given in MED directive.

Mercedes Sarro Vaquero (MD, PhD)
Radiation Protection Unit, Energy and Transport DG
European Commission



17

Since 1984, the use of ionizing radiation in medical prac-
tice has continued to develop, the number of installa-
tions to increase and the application to diversify. This
together with the scientific and technical progress urged
the European Commission to revise Directive 84/466/
Euratom.

The Council adopted the revised Council Directive 97/
43/Euratom – The Medical Exposure Directive – supple-
menting the Basic Safety Standards Directive, on 30 June
1997. Member States had until 13 May to transpose it
into national legislation.

The Directive zapplies to the
following medical exposure:

a) the exposure of patients as part of their own
medical diagnosis or treatment;

b) the exposure of individuals as part of
occupational health surveillance;

c) the exposure of individuals as part of health
screening programmes

d) the exposure of healthy individuals or patients
voluntarily participating in medical or
biomedical, diagnostic or therapeutic, research
programmes;

e) the exposure of individuals as part of medico-
legal procedures

The directive also applies to the exposure of individuals
knowingly and willingly helping (other than as part of
their occupation) in the support and comfort of individu-
als undergoing medical exposure.

The protection of workers exposed to ionising radiation,
including medical and paramedical staff, and of members
of the public is not affected by the directive on medical
exposures and is ensured by the 1996 Basic Safety Stand-
ards Directive mentioned above.

Health and safety requirements, including radiation pro-
tection aspects, regarding the design, manufacture and
placing on the market of the medical devices are covered
by Council Directive 93/42/EEC of 14 June 1993 con-
cerning Medical Devices.

Directive 97/43/Euratom provides for a high level of
health protection to ionising radiation in medical expo-
sure: All the measures adopted in Directive are concerned
not only with avoiding unnecessary or excessive exposure
to radiation but also with improving the quality and ef-
fectiveness of medical uses of radiation.

The Directive contains four main
types of provisions relating to:

(i) the duties, qualifications and training of
the staff of medical facilities

(ii) the equipment
(iii) the procedures to be followed
(iv) special practices

In consistency with the 1996 BSS Directive, articles 3
and 4 of the MED lay down detailed requirements for the
correct application of the justification and optimisation
principles in relation to exposure within the scope of this
Directive.  Dose limits do not apply to medical expo-
sures. However, the use of diagnostic reference levels is to
be promoted by member states as a tool for optimisation
in radiodiagnostic procedures.

The Directive sets out responsibilities for administering
medical exposure. It also requires appropriate training
for the staff involved, the establishment of quality assur-
ance and audit programmes, and inspections by the com-
petent authorities in order to ensure that medical expo-
sure is delivered under good radiation protection condi-
tions.

It also declares that specific provisions are necessary as
regards special practice, pregnant and breastfeeding fe-
males, volunteers in research and helping persons. Poten-
tial exposures need to be taken into account.

For the purpose of the directive, Article 2 provides the
definitions of the terms used. In particular, « Clinical
audit » is defined as:

 « A systematic examination or review of medical
radiological procedures which seeks to improve the
quality and the outcome of patient care through
structured review whereby radiological practices,
procedures and results are examined against agreed
standards for good medical radiological procedures,
with modification of practices where indicated and
the application of new standards if necessary »

Article 6.4 states that « Clinical audits shall be car-
ried out in accordance with national procedures ».
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Medical diagnosis and treatment including X-rays, nu-
clear medicine and radiotherapy, are the largest man-made
sources of radiation exposure.  The medical use of ionis-
ing radiation continues to expand, and is moving towards
more complex procedures entailing higher exposures.

In 1997, the Council adopted the revised directive 97/
43/Euratom, on health protection of individuals against
the dangers of ionizing radiation in relation to medical
exposures. The Council thereby acknowledged that medi-
cal practices using ionizing radiation radiation protec-
tion are developing rapidly and that they are from a ra-
diation protection point of view of regulatory concern.

All the measures adopted in this Directive are concerned
not only with avoiding unnecessary or excessive exposure
to radiation but also with improving the quality and ef-
fectiveness of medical uses of radiation.

The member states of the European Union and the candi-
dates for membership agreed in Copenhagen on 13 De-
cember 2002 on a package for the admission of ten new
member states to the Union. The accession treaty has been
signed in Athens on April 16th 2003, and these new
member states will join the EU on 1 May 2004, once
the accession treaty is ratified. Ratification in the acced-
ing countries will take place on the basis of popular refer-
enda.

After successfully growing from 6 to 15 members, the
European Union is now preparing for its biggest enlarge-
ment ever in terms of scope and diversity. 13 countries
have applied to become new members. 10 of these coun-
tries - Cyprus, the Czech Republic, Estonia, Hungary,
Latvia, Lithuania, Malta, Poland, the Slovak Republic,
and Slovenia are set to join on 1st May 2004. They are
currently known by the term “acceding countries”.
Bulgaria and Romania hope to do so by 2007, while Tur-
key is not currently negotiating its membership.

On joining the Union, acceding countries are expected to
accept the “acquis”, i.e. the detailed laws and common
rules, standards and policies that make up the body of
EU law.

2. Member States shall communicate to the
commission the text of the main laws,
regulations or administrative provisions that
they adopt in the field covered by this
Directive 

This allows the Community to fulfil its tasks of ensuring
that the basic safety standards are complied with. On the
other hand, making the commission awareness of M-St’s
difficulties in meeting the MED requirements will cer-
tainly result in making our legislation more « implemen-
tation-friendly »

Apart from explicit obligations laid down on notifica-
tion/reporting, Art 192 Euratom contains a general com-
mitment towards the Community:

« Member states shall take all appropriate measures,
whether general or particular, to ensure fulfilment of the
obligations arising out of this Treaty or resulting from
action taken by the Institutions of the Community. They
shall facilitate the achievement of the Community’s
tasks… »

Enlargement

Conclusion

measures

Directives impose to M-St the obligation of attaining some
expected results, which are specified, but leave them the
responsibility and the choice of the most suitable means
for getting the objectives. Transposition means adapting
the domestic law to the provisions of the Directive, so
that the said expected results can be obtained in practice

Directives usually contain a final clause on transposition
fixing a deadline for the implementation of their provi-
sions by MS and for communicating to the Commission
the transposing measures. MS are also required to further
communicate any other relevant provision that could be
adopted in the future and relevant for the matter regu-
lated in the Directive.

Communication between M-St and the Commission works
in two senses, either because there is a reporting obliga-
tion, as such, or because some input from MS is expected
or useful. See, for example, the provision of Article 14
Directive 97/43 on medical exposures:

1. Member States shall bring into force the laws,
regulations and administrative provisions
necessary to comply with this Directive before
13 May 2000. They shall forthwith inform the
Commission thereof.

Transposing



19

Article 2 of the Directive defines the terms used, includ-
ing “Clinical audit”, and Article 6 (4) states that “Clini-
cal audits shall be carried out in accordance with national
procedures” to ensure that medical exposure is delivered
under good radiation protection conditions

The implementation of the Medical Exposures Directive
has precipitated a considerable debate amongst MS who
have the task of implementing the Directive into national
regulations.

The European Commission has developed technical guides
to help Members States to apply the directives. Available
guidelines can be accessed through the Europa server (http:

Discussion

Keith Harding:
The scope of Clinical Audit is huge and some aspects of it may not be compassed by the
MED directive.

Reply:
It is difficult to comply with all goals, which really are goals. However, it is important that
the EC will record all feedback and difficulties from the member states when these are trying
to implement the Clinical Audit, in order to allow the legislations become more “imple-
mentation friendly”.

Hannu Järvinen:
I understand that Clinical Audit is a general concept applicable to all medical practices, and
not just to radiological practices. How much the other practices has influenced the introduc-
tion of the concept in radiological field?

Reply:
The EC Treaty covers all health aspects but does not allow for the harmonization of proce-
dures. However, concerning radiation protection, the EC has to go through harmonization
efforts. It is important to have a clear regulatory framework which is flexible and adopted to
the local culture. Movement of services and patients inside the EC makes necessary a com-
mon understanding of what the different concepts are.

www.europa.eu.int/comm/environment/radprot)
Notwithstanding, particular guidance on clinical audit
has not been published.

This international meeting will provide an opportunity
to discuss important topics and common issues and en-
able us to exchange valuable ideas and information on
potential approaches so as to arrive at a thorough under-
standing of the contents and purpose of the Clinical au-
dit requirements set out under Article 6 (4) of Council
Directive 97/43/Euratom
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Clinical Audit in the general context
of quality management

Priorities for quality

The definition and assessment of quality used to be left
to technology, professionals and economists; now, in the
context of health systems, it is increasingly the domain
of patients, of a well-informed public and electorate, and
of a competitive market which compares performance with
other countries. The growth of technology and informa-
tion, the demands for transparency and public account-
ability, and the limits of financial and human resources
oblige every member state to describe and reform its health
system according to internationally recognised standards
of structures, process, performance and results.

Much of the research and development of quality in health
care came from the developed countries, especially the
United States, and focused on hospitals, high technology
and voluntary self-regulation. But the first priorities in
many countries are to develop basic health care, commu-
nity services and public health. Here, quality programmes
tend to be driven by government and statutory control.

However, public, political and professional dissatisfaction
with health services shows a global consensus. Concerns
relate particularly to access and continuity of care, clini-
cal effectiveness, patient safety, value for money, consumer
responsiveness and public accountability. Thus the de-
veloped world has begun to shift attention towards pre-
ventive medicine, primary care, consumer involvement

and more explicit regulation by government and funding
agencies through managed care and health networks.

The main reasons given by EU member and accession
states to implement quality assurance strategies are1 :
• Unsafe health systems
• Unacceptable levels of variations in

performance, practice and outcome
• Ineffective or inefficient (overuse, misuse or

underuse) healthcare technologies and/or
delivery

• Unaffordable waste from poor quality
• User dissatisfaction
• Unequal access to healthcare services
• Waiting lists
• Unaffordable costs to society
• Waste from poor quality

Confusion and
fashions

There is general agreement that quality in health care
must be a good thing, but there is less agreement on how
to define it or how to pursue it. Fragmentation is com-
mon; logically related initiatives are often managed by
disparate departments.
It is difficult to classify, let alone describe all quality ac-
tivities in health services but it is useful to recognise that

Table 1: examples of quality-related elements in health care

Safety of environment legislation, inspection, risk management
Patient satisfaction monitoring, surveys, complaints
Clinical training registration, licensing, accreditation, recognition
Clinical practice clinical audit, confidential enquiry
Technical performance external quality assurance systems
Finance budgets, reports, control mechanisms
Service organisation accreditation, organisational audit

Charles Shaw PhD, MB BS, FHSM, FFPHM, London, UK
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they may be clustered by methodology, subject or pur-
pose, and that many of the fashionable terms refer not to
total quality systems but to fragments (such as standards,
or measurement tools) that cannot stand alone.(Table 1)
There are many versions of the basic model of quality
management, but they all have three essential ingredi-
ents common to all control systems: defined targets, per-
formance measurement, and change mechanisms. These
relate - respectively but not exclusively - to research, in-
formation systems and education and training. Much of
the current jargon and several of the examples above refer
to these ingredients rather than to complete recipes, for
example:

Targets, standards, expectations

eg clinical guidelines, training curricula, statutory
regulations

Ideally, all targets would be derived from
research-based evidence; in practice, they are
often historical, consensual or merely politically
expedient. They need to be realistic,
understandable, measurable and achievable

Performance measurement

eg mechanisms: activity analysis, confidential
enquiry, self-assessment, inspection, survey,
examination, measures: clinical outcome,
critical incidents, complaints

Ideally all measurements would be objective,
robust and specific to a defined target; in
practice they are often constrained by the
availability, accuracy and completeness of
existing data - or the cost of collecting new data

Change mechanisms

eg process re-engineering, training, contracts,
incentives, peer pressure, re-licensing

Relatively little attention has been given to
mechanisms for changing the behaviour of
individuals or organisations

Quality systems

eg clinical audit, risk management, service
accreditation

These involve systematic measurement of
performance against explicit standards,
interventions for quality improvement and
demonstration of benefits

Clinical standards

Three themes currently dominate the improvement of
clinical standards.

Clinical practice

systems to assess clinical process and outcomes against
research-based “best practice” and to approximate the two.
Peer review, clinical audit and confidential enquiries are
examples of this approach which may involve single or
multiple professional groups and their interface with man-
agement.

Clinical competence

Systems to assess individual practitioners against explicit
criteria in order to recognise achievement and to promote
continuing development. Traditional mechanisms of train-
ing,  registration, and professional accreditation enable
clinicians to reach career grades but responsibility for sub-
sequent support and incentives is unclear between em-
ployers, professions and registering bodies.

Service delivery

Systems to assess health care organisations against pub-
lished standards in order to encourage best management
practice. These are usually run on a regional or national
basis and, though sensitive to expectations of patients,
managers, clinicians, paying agencies and government,
they are usually managed by an impartial but authorita-
tive organisation. Broadly, these mechanisms include vari-
ants on five approaches:

• ISO: the International Organization for
Standardization (www.iso.ch/) provides
standards against which organisations or
functions may be certificated by accredited
auditors. Although originally designed for
manufacturing industry, these have been
applied in health care, specifically to radiology
and laboratory systems, and more generally to
quality systems in clinical departments2 .

• Malcolm Baldrige model: the Baldrige criteria
for management systems (www.asq.org/
abtquality/awards/baldrige.html) have evolved
from the USA into national and international
assessment programmes such as in Australia
(Australian Business Excellence Model
www.aqc.org.au/) and in Europe3  (European
Foundation for Quality Management
www.efqm.org/)
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• Peer review: collegial, usually single-discipline
programmes assess and give formal
accreditation to training programmes but are
also extended to clinical services4

• Accreditation: independent, voluntary
programmes developed from a focus on training
into multi-disciplinary assessments of health
care functions, organisations  and networks.
They began in the Anglo-Saxon countries but
spread into Latin America5 , Africa6  and south-
east Asia7  8  during the 1990s. Mandatory
programmes have recently been adopted in
France9 , Italy10  and Scotland11 .

• Registration and licensing: statutory
programmes ensure that professional staff or
provider organisations achieve minimum
standards of competence; there are also
function-specific inspectorates for public health
and safety

Organisation

Although quality is everybody’s business in the organisa-
tion, it does need co-ordination. This is commonly pro-
vided through a support department whose relationship
with other management units must be clearly defined;
there is a danger that “quality” becomes a bureaucratic
central function disowned by line managers and clini-
cians as something to do with “administration”.

Some hospitals adopt processes that ensure that quality
initiatives reach a degree of  conformity to local priori-
ties, methods and resources - and can be logged and moni-
tored. They usually have a realistic programme of major
and minor initiatives planned a year or more in advance
to allow efficient budgeting, allocation of support and
scheduling of interprofessional peer groups.

Management issues

There are many practical and immediate challenges to
managers and clinicians. Many common problems would
be solved if best practices were shared and implemented.

Policy

Many providers and purchasers have set out to define meas-
ures for monitoring clinical performance and quality man-
agement without first agreeing their purpose and nature.
Often these are not clear within the organisation, per-
petuating  divergent expectations of clinicians and of man-
agers.

  Table 2: Practical issues - policy

• Do you have a strategy for quality?
• Does this integrate patient, clinical and

managerial approaches?
• Does it specify the purpose, methods and

resources for clinical review?
• Is it explicitly agreed with your funding

agencies?
• Are senior clinicians and managers aware of

quality clauses in service contracts?

Table 3: Practical issues - organisation

• Are support for “quality management” and
clinical review under a single manager?

• Is there central co-ordination of the adoption,
resourcing and dissemination of quality
improvement initiatives?

• Is there clear responsibility for the development
and adoption of external and internal clinical
guidelines?

• Are clinical and managerial quality
programmes incorporated in the business plan?

Resources

Systematic quality improvement takes time in prepara-
tion, reflection and implementation both for clinicians
and managers. How much employee time is legitimately
spent in this way? A monthly half day for clinical review,
plus some time for preparation and follow up, implies a
“productivity loss” of some 3-5 percent of clinical time.

The time required of clinicians can be minimised by ac-
cess to trained support staff. How is their time to be allo-
cated most effectively to departmental activities?

Few clinicians are content with the quality of data avail-
able for assessing processes (let alone outcomes). Tradi-
tional systems collect little other than volume of activ-
ity;  diagnostic data are often incomplete and inaccurate,
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and what does exist is generally inaccessible both to cli-
nicians and managers in a format which is useful to them.

Table 4: Practical issues - resources

• Is there agreement on how much staff time
should be allocated to quality improvement?

• Are support staff accessible to all departments?
• Is there a mechanism to ensure they are

appropriately used?
• Are aggregated data on diagnoses, procedures

and diagnostic tests complete, accurate and
available for clinical analysis?

• Do staff have access to information on
standards, methods and results of relevant
projects inside and outside the organisation?

• Is there a training budget specified for audit
and quality improvement?

Keith Harding:
If you were a prime minister, what would you do to make the Clinical Audit move on?

Reply:
It is noted that most resistant are the doctors, in particular the older ones. We should have come much
earlier with technical advice and give examples on how to do Clinical Audit. We should focus on
organization, human behaviour, team working and practical examples rather than machines.

Dick Jack:
Personal insight is the basic question to accept Clinical Audit.

Reply:
There is a very long gradual movement from “total deny to do anything” to “there are ethical reasons to
do something”. Patients are nowadays entitled to know and this gives major pressure to study even
individual performance. We need to be supportive, to encourage people to understand that the inten-
tion is to improve the health care. Clinical Audit is neither a punishment nor a performance-related
pay-issue.

Discussion
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Since December 1995 our department is ISO 9002 certi-
fied. The need for securing the level of performance and
overall quality was acknowledged and the ISO System for
Total Quality Management (TQM)had our preference. The
main issue to address was: “How adequate is our Depart-
ment in delivering Optimal Care, i.e. Our Product, on a
day-to-day basis?”

The TQM Philosophy is a prospectively build-in quality
into the radiological “Product” in order to satisfy the needs
of “Stakeholders” on whom the future of the department
depends in a certain degree. Continuity of the quality of
the service rendered is essential, since Quality and Price
define the Added Value also in medical care. TQM
“Stakeholders” are patients and their physicians, referring
hospitals, employees, students and residents; research
outsourcing companies; Board of Directors, Dean, Min-
istries and even the European Community. One has to
realize that ”Value Leaks”  in Radiology rarely are related
to human failures but  most frequently to organizational
defects as inadequately trained staff, no individual respon-
sibility and accountability or improper equipment. Ra-
diation hazards have to be taken seriously still, although
they represent a minimal risk in comparison to the major
hazards of improper routine practice. TQM principles
stresses the structured and systematic approach for con-
tinuous improvement of processes, services and products.
In this process all employees are empowered as a source of
ideas. To create purpose in the Radiological Practice and
to communicate properly  a Vision, i.e. a Desirable and
Achievable Future, should be developed and a Mission as
well. The Utrecht Vision Statement includes: “ Provid-
ing highest quality of services, fully Integrated in the
Clinical Process, strongly ISO secured while pursuing
continuous Innovation and Improvement”. The Utrecht
Mission Statement is: “ to timely provide the highest
quality of Patient Management Data for referring physi-
cians, Navigational Information for surgeons, Minimal

Invasive image guided Therapy, ongoing related Train-
ing and clinically driven Research”.

The International Standards Organization(ISO) develops
international standards. The ISO Quality System includes
standards for design of quality systems independent of
any branch of industry or services. The ISO 9000:2000-
series, which provide more user friendliness, more focus
on continuous improvement, improved integration of
quality systems with regular management systems, in-
ternal auditing for output improvement and incorpora-
tion of general quality management principles have re-
placed recently the ISO 9000 series dating from 1994.

Main ISO characteristics focus on service not outcome,
accountable individuals for each process. The Quality
Handbook describes processes, protocols and evaluation
of quality indicators. Main 4 categories are Core Business
(clinical radiology), Logistics (scheduling, transcription,
file room and photography), Support (IT, engineering,
safety, environment), Quality System proper. Impact of
improvement projects is evaluated by internal and exter-
nal auditing.

Prior to and also after external auditing for ISO certifica-
tion the main stay of internal auditing is defining of Im-
provement Projects. The proposals for these projects are
initiated by auditing results, accidents, mistakes, com-
plaints or on the initiative of an employee communicated
by the internal auditor. These projects based on FOCUS-
PDCA have to show results within a predefined period of
time and are the responsibility of the “owner”. Out of a
total of 51 projects for 2003 major projects are: Going
completely Digital, Speech Recognition(G2-Speech™)
introduction and Reengineering the Role of Radiogra-
phers. Some minor projects are Departmental Accessibil-
ity for Handicapped and Radiographers checking Qual-
ity of Radiographs.

Impact of a Radiology Quality
Management System in Clinical
Practice and the Added Value of
Clinical Audit.

Paul F.G.M. van Waes MD, PhD*. Professor in Radiology
Martin J. Hendriks MD Managing Director Division of Radiology and Radiotherapy
Department of Radiology, University Medical Center Utrecht,
*Meander Medical Center Amersfoort, The Netherlands

Viewpoints regarding Patient
and Prescriber Satisfaction.



25

The quality of services is monitored by process quality
indicators like number of first author international pub-
lications, PhD studies, availability of time slots for sched-
uling examinations, report turnaround time, average de-
lay for scheduled appointments, reported text content
quality(auditing radiologists) and printed text
quality(auditing transcriptionists). To monitor outcome
will only be achievable when the Electronic Patient Record
has been implemented throughout the hospital for more
than one year.

Departments with a residency program are audited since
1964 on predefined intervals of 2 to 5 years depending
on the results of previous auditing. The responsible au-
thority is the Concilium Radiologicum reporting directly
to the plenary meeting of the Registration Board for
Medical Specialists.

The Dutch Society of Radiology offers external auditing
since 1991 to non-teaching departments.  Recently the
audits have been based on the INK management
model(Instituut voor Nederlandse Kwaliteit, Institute for
Dutch Quality).The INK management model is almost
similar to the EFQM model developed by the European
Foundation for Quality Management(EFQM For details
check their site: www.efqm.org ). Mainly a self evalua-
tion system linking the degree of organization( 5 topics)
to  achieved results(4 topics).The experiences with audit-
ing of non-teaching departments and departments with a
residency program as well are quite positive. Completing
the questionnaire forms prior to the actual auditing visit
provides already insight on goals achieved. The accept-
ance is unanimous. The burden of completing the many
forms for self evaluation has been reduced after
digitalisation. Collaboration with the Dutch Society of

Radiographers has been ratified only recently. Exchange
of ideas with other disciplines is still considered.

TQM resulted in increased efficiency, improved patient
care and satisfaction among patients and referring physi-
cians, increased scientific output and increased reliability
to “stakeholders” as well in a positive atmosphere while
providing over 15 times return of invested capital in one
year.

TQM proved to be almost natural for file room staff, re-
ception and transcription room. Among technicians fear
at first and at second thought great initiatives. However
among staff radiologist’s weekly conferences were needed
to realise “transparency”. The ongoing program at UMC
Utrecht includes hospital wide TQM implementation,
spreading of ISO certificates, “Focused Factories” princi-
ple adaptation and strategic alliances with regional medical
centres.

After the recent elections the new Dutch government has
to cope with an outcry of the public at large for adequate
Health Care under a looming total collapse of care due to
rigid budget restrictions for over two decades.

This pressure will propel us in the Computer Assisted
Health care Era, while Information Management becom-
ing the New Modality in Radiology.

Evidence Based Radiology under TQM will prove to be
the Knowledge Provider in an industrialised highly com-
petitive medical profession.

Internal and external auditing will become a generally
accepted Way of Life.

Keith Harding:
I would be cautious to say that damaging effects of radiation are not very common. Deterministic
effects may be rare but do appear – collected cases of deterministic effects (radiation burns) are reported
by the ICRP.

Reply:
I mean that they do not appear regularly.

Carl-Gustaf Standertskjöld-Nordenstam:
The concept of evidence based medicine is difficult to define and may have different meanings in
developing countries compared with developed countries. It is still a natural quality debate.

Reply:
In any case it is important to hunt for evidence – to keep track on what is happening. We have to secure
our process – not to get worse but to get better.

Discussion
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Clinical audit versus
regulatory control

Abstract

Clinical Audit is a new concept in the field of medical
use of ionizing radiation (medical exposure), introduced
by the EC Medical Exposre Directive (97/43/EURATOM).
In the process of establishing the national infrastructure
for proper regulatory control on one hand,  and for qual-
ity audits by independent organizations on the other hand,
confusion sometimes appears as to the difference of clini-
cal audits from regulatory inspections.  In this presenta-
tion, these basic concepts are reviewed and their concep-
tual differences are discussed. While both of these proce-
dures comprise reviews of similar character, it is empha-
sized that clinical audit and regulatory inspection are two
different concepts, with different binding character of the
criteria applied, and different authority to encourage or
to enforce any actions based on the results. It is suggested
that the more comprehensive and intensive is the system
of clinical audits, the less efforts are needed in the regula-
tory control. The optimum role of authorities should en-
courage the development of national systems for clinical
audits and to provide the framework for harmonizing the
audit procedures and criteria, both nationally and inter-
nationally, to the extent which will be proved feasible in
practice.

Introduction

The use of ionizing radiation in medical practices, i.e., in
situations where radiation sources are used to expose per-
sons deliberately, is subject to extensive regulations for
the radiological protection of the patient, in particular,
but also of workers and public. The regulatory programme
for radiological protections includes authorization of prac-
tices and compliance monitoring, including inspections,
to determine whether the sources are being used in ac-
cordance with the regulatory requirements and any con-
ditions of authorization.

A fundamental concept in the regulations is that the prime
responsibility for radiation protection and the safety of
radiation sources resides with the registrants and licen-
sees. The registrants and licencees must, for example, es-
tablish a comprehensive quality assurance programme for
medical exposures. For certain radiological practices, the

Hannu Järvinen, Radiation and Nuclear Safety Authority ( STUK), Helsinki, Finland

role of “external quality audits” have been emphasized in
international recommendations, while in the EC Medical
Exposure directive (MED, 97/43/EURATOM1) a concept
of “clinical audit” was introduced, to be carried out in all
member states “in accordance with national procedures”.
These recommendations or reguirements are consistent
with the general tendency of implementing quality sys-
tems and introducing methods for the evaluation of qual-
ity, in order to improve the quality of health care.

In the process of establishing the national infrastructure,
for proper regulatory actions on one hand,  and for qual-
ity audits by independent organizations on the other hand,
confusion sometimes appears as to the difference of clini-
cal audits from regulatory inspections.  In this presenta-
tion, these basic concepts are reviewed and the concep-
tual differences of clinical audits from regulatory inspec-
tions are discussed.

Medical exposure and clinical audit

“Exposure” is defined in the MED directive as “the proc-
ess of being exposed to ionizing radiation”. Medical ex-
posure is defined as2

“Exposure incurred by patients as part of their
own medical or dental diagnosis or treatment;
by persons, other than those occupationally
exposed, knowingly while voluntarily helping
in the support and comfort of patients; and by
volunteers in a programme of biomedical
research involving their exposure.”

Therefore, medical exposure has emphasis on the radio-
logical protection of patients, and does not cover expo-
sures of workers or the public derived from the applica-
tion of medical radiation sources.
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The radiological protection for medical exposures can be
summarized by the following two principles2:

• Medical exposures should be justified by
weighting the diagnostic and therapeutic
benefits they produce against the radiation
detriment they might cause, taking into
account the benefits and risks of available
alternative techniques that do not involve
medical exposure (Justification of medical
exposures)

• The doses from medical exposures should be the
minimum necessary to achieve the required
diagnostic objective or the minimum to the
normal tissue for the required therapeutic
objective (Optimization of protection for medical
exposures).

“Clinical audit” is a general concept that can be applied
to any medical practice. In the context of medical expo-
sure to ionizing radiation, this is a new concept intro-
duced in the MED directive. In the MED directive, clini-
cal audit is defined as:

“A systematic examination or review of medical
radiological procedures which seeks to improve
the quality and the outcome of patient care,
through structured review whereby radiological
practices, procedures, and results are examined
against agreed standards for good medical
radiological procedures, with modifications of
the practices where indicated and the
application of new standards if necessary”.

In its most profound meaning, being introduced in the
medical exposure directive, clinical audit can thus be seen
as a review of the success in implementing the above two
principles, the principles of justification and optimiza-
tion. On this basis, it is to be expected that the imple-
mentation of clinical audits will become of significant
importance for the quality of radiological practices.

The MED directive requires only that clinical audits shall
be carried out “in accordance with national procedures”.
The member states thus have much freedom in interpret-
ing what the contents and practical organization of this
“structured review” should be. It is to be expected that a
number of a different interpretations will appear, and so
far there seems to be neither unique understanding nor
consistent practical procedures. However, on the basis of
the above definition, it is justifiable to assume that the
audit should cover all steps of a complete radiological
procedure, including e.g. the referral practices in diag-
nostic radiology or dose prescription procedures in radio-

therapy. In other words, the audit should not only be
restricted to a few physical indicators of quality, such as
patient dose related to diagnostic reference levels in diag-
nostic radiology, or dose or dose distribution to the pa-
tient in radiotherapy.

It is obvious that the “structured review” should include
the assesment of the local documentation of the rules and
instructions on practices against the agreed standards, i.e.
there is an inherent assumption or requirement that suf-
ficient documentation or Quality Manual is available to
the auditors, otherwize the assesment is without a cred-
ible base. It is also feasible to assume that some essential
indicators of the quality of the radiological practices are
physical concepts that are best assessed by appropriate
comparative measurements or physical tests. The latter is
the more probable the more the assesment goes into the
details of a given radiological procedure, including the
results and outcome of the procedures. Therefore, at least
at an advanced stage of the audits, the assesment should
include both documentary reviews and physical tests or
measurements.

The general understanding of the concept “audit” im-
plies that the review or assesment is carried out by audi-
tors independent of the organization to be audited, i.e., the
auditors should not be responsible for the procedures to
be assessed. This undertanding can be derived from the
use of this term in the business world, wherein originates
perhaps the most traditional application of the concept.
The Collins Universal Dictionary3 defines audit as

“an examination, by qualified persons, of the
books and accounts of a business, public office
or undertaking to prevent or discover fraud on
the part of a person keeping them”, or “to test
and vouch for the accuracy of accounts”

It is also part of the general understanding, that the audi-
tors have no power to enforce any actions or requirements
on the basis of their findings. Their role is simply to pro-
duce an independent assesment, report the findings and
recommendations to the audited organization, and leave
it for the organization to decide on any actions necessary
for the findings.

Regulatory control

A legal infrastructure in a country should ensure that a
legislative and statutory framework is established to regu-
late the safety of facilities and activities4, including medical
use of radiation. A regulatory body need to be established,
having the responsibility for authorization, regulatory
review and assesment, inspection and enforcement,
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and for establishing safety principles, criteria, regulation
and guides.

The regulatory requirements for the use of sources or de-
vices in diagnostic or therapeutic medical exposure will
generally depend on the level of risk or complexity asso-
ciated with the medical use, as determined by the Regu-
latory Authority. In general, authorization is required for
the use or ionizing radiation in medical practices. In most
cases this is achieved through a licencing procedure, while
in some cases (e.g. in dental radiography) this can be
achieved through requirements on just registration of the
practices. The Regulatory Authority should develop spe-
cial guides for each practice to assist the licencees and
registrants in meeting the regulations.

Compliance monitoring should be conducted by the Regu-
latory Authority to determine whether radiation sources
are being used in accordance with the requirements of the
relevant regulations and any conditions of authorization.
Key elements of compliance monitoring include on-site
inspections,  radiological safety appraisals, incident noti-
fications and periodic feedback from users about key op-
erational safety parameters.

On-site inspection is the most positive component of com-
pliance monitoring. According to the MED directive (Ar-
ticle 13)1, Member States shall ensure that a system of in-
spection enforces the provisions introduced in compliance
with the diective. The inspections are often the principal
means for direct personal contact between the users and
the staff of the Regulatory Authority.

Regulatory inspection can be defined as4:

“An examination, observation, measurement or
test undertaken by or on behalf of the
regulatory body to assess structures, systems,
components and materials, as well as
operational activities, processes, procedures and
personnel competence.” ,

or, as in the MED Directive1:

“Inspection is an investigation by any
competent authority to verify compliance with
national provisions on radiological protection
for medical radiological procedures, equipment
in use or radiological installations”.

In brief, the purpose of the inspection is to verify that
various detailed requirements for radiation protection are
being met. The items to be reviewed and a checklist for
guidance on acceptable performance in the inspection of

each medical practice are usually recorded in an inspec-
tion manual to ensure efficiency and consistency.

Two methods of verification can be used:

1) Documentary assessment:

• Inspection and checks of the existence and
quality of required documents, such as
operational quides, safety guides and QA
programmes; in general, these documents
should be part of a complete Quality Manual.

• Inspection and checks of  the results of QA or
QC measurements, such as patient dose
determinations (diagnostic radiology),
calibration of isotope calibrators (nuclear
medicine) and beam calibration (radiotherapy).

2) Verification measurements:

Verification of key safety factors and the
performance of the local QA by appropriate
measurements, e.g. leakage radiation of
equipment, the adequacy of radition shielding
of the rooms, entrance surface doses at selected
x-ray examinations (for comparison with
diagnostic reference levels), calibration check of
the isotope calibrator with a suitable standard
sources (nuclear medicine), or absorbed dose at
the reference point in a radiotherapy beam (for
beam calibration in radiotherapy).

The verification measurements are more typical of the
inspections for the safety of personnel, and less typical of
the inspections for the safety of the patient. This is mainly
because the latter measurements require higher technical
competence of the inspector, usually a good experience in
similar mesurements in medical practice, and this may
be difficult to achieve and to maintain by the Regulatory
Authority. For the verification measurements, therefore,
the Regulatory Authority may use outside independent
measuring experts, or specific inspection institutions. The
use of outside experts can supplement and enchange the
skill level available to the Regulatory Authority, but the
Regulatory Body’s responsibility for making decisions and
recommendations, or taking enforcement actions, shall
not be delegated to outside experts or consultants.

The verification measurements, carried out by, or on be-
half of, the Regulatory Authority, are carried out by per-
sons who are fully independent from the user’s organiza-
tion, and preferably using methods as independent as
possible from the methods applied by the user. The veri-
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fication measurements typically do not cover all individual
cases of the use of radiation, but are selected to cover the
most essential features and cases, where the results of lo-
cal QA testing might indicate a need for extra checking.
The nature of the verification measurements should be
the verification of the correctness and reliability of the
local methods of measurements and procedures, rather than
the performance of each individual radiation equipment.
It is important to emphasize here that the verification
measurements should never replace any QC checks or
measurements that are the prime responsibility of the user
(licencee or registrant).

Enforcement actions are designed to respond to non-com-
pliance with specified conditions and requirements. The
action is commensurate with the sriousness of the non-
compliance. The enforcement actions thus range from
written warnings, or requests for further investigations
or remedial actions, to penalties and, ultimately, with-
drawal of an aurhorization. The regulatory inspectors may
be given an authority to take on the spot enforcement
actions, or the information is transferred to the regula-
tory body so that necessary actions are taken in a timely
manner.

Comparison of clinical audit with
regulatory inspection

It is clear from the above that clinical audit and regula-
tory control are two different concepts. In particular, clini-
cal audit is not a regulatory concept and should not be

mixed with regulatory inspection. Strictly speaking, the
authorities shoul neither carry out clinical audits nor di-
rectly and exclusively set up the criteria for the audits.
However, comparison of the above discussions on both
concepts reveals that some review procedures for clinical
audits and regulatory inspections can be very similar, while
the basis of them and the use of the results are quite dif-
ferent. The main differences are summarized in Table 1.

Clinical audits should be a systematic and continuing ac-
tivity and, within a reasonable time period, cover a large
number of detailed safety and quality indicators in all
radiological practices. Regulatory inspections, while also
being a systematic and continuing activity, should be con-
centrated in the essential radiation safety requirements
and the key functions of the local QA activities, derived
from a regulatory review of the local documents and re-
sults. For some parts of the operation, regulatory inspec-
tion may take a role of the random check of the key func-
tions.

In fact, it is feasible to assume that the more efficient is
the organization of clinical audits and the more compre-
hensive is their coverage of the practices, the less efforts
should be necessary in the regulatory control. While the
regulatory inspections can never, and not even partly, be
replaced by clinical audits, it should be possible to re-
duce the intensity of regulatory inspections when a very
intensive and comprehesive system of clinical audits is
established and well functioning.

Table 1. Main differences of clinical audit from regulatory inspection.
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In the development of clinical audits, the optimum role
of authorities could be:

• To provide the legislative basis and control the
implemenation of Clinical Audits in accordance
with the legislative requirements

• To participate in the development of audit
procedures with the aims of national or regional
harmonization of the criteria and practical
procedures; here a multidiciplinary advisory
committee with representation of the
authorities may be of high usefulness

• To establish the requirements for auditors or
auditing organizations (the above advisory
committee may be used as a consulting body)

• To promote international harmonization of the
criteria and procedures

Despite the above general principles, in the early devel-
oping phase of clinical audits the role of authorities may
be wider, in particular, to advice the users and auditors
on suitable methods and criteria. Often the desired opti-
mum role of the authorities can only gradually be achieved
in the course of development of the necessary national
infrastructure.

Summary

Clinical audit and regulatory inspection are different con-
cepts, with different binding character of the criteria ap-
plied, and different authority to encourage or enforce any
actions based on the results. Clinical audits and regula-

tory inspections comprise review procedures, which can
be quite similar in character and include both documen-
tary asssesments and physical tests or measurements. The
development of audits towards a comprehensive coverage
of all radiological procedures, associated with frequent
assesments,  will not replace the need for regulatory in-
spections but should reduce the intensity of regulatory
control. The role of authorities, besides providing the leg-
islative basis and control of the implementation of au-
dits,  should be to encourage the development of national
systems for clinical audits and to provide the framework
for harmonizing the audit procedures and criteria, both
nationally and internationally, to the extent which will
be prooved feasible in practice.
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Discussion

Vic Levin:
It is a fear among the clinicians that Clinical Audit will be used by the regulators to enforce and
increase control over medical practices. The distinction between regulatory inspections and clinical
audits presented by the lecturer is OK, and it will be valuable if this is recognized. The regulators
should stick to regulatory matters and Clinical Audit taken care by a clinical team.

Keith Harding:
Auditing means the same as hearing. The purpose is to achieve improvement. There is no reason why
you should not audit what is regulated to check that you are compliant.

Charles Shaw:
The standards for regulation are written in law and difficult to change, and are usually minimum, basic
safety standards.  The standards for audits are higher and much more optimum, e.g. as used in the
laboratory accreditation process. If one can demonstrate good internal or self-regulation, this would
generally tend to satisfy also the regulators. It is important for the governments to recognize profes-
sional contributions on a voluntary basis.
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The clinical audit is a complex issue and one of the build-
ing blocks of an efficient and sustainable healthcare sys-
tem. In order to better understand the context and links,
let’s have a look at the definitions off the word audit:

from Cambridge Advanced Learner’s Dictionary:

audit (FINANCE) verb [T] SPECIALIZED - to
make an official examination of the accounts of
a business

audit (EDUCATION) verb [T] US - to go to a
class or educational course for pleasure or
interest, without being tested or receiving a
qualification at the end

from the WordNet Dictionary:

The verb audit has 2 senses
audit, scrutinize, inspect — (an inspection of
the procedures and records by a trained person
with the intent to verify)

audit — (attend academic courses without
getting credit)

Apart from the usual way of how most people perceive
the word audit, that is to scrutinize, inspect and verify,
there is also another meaning which according to the phi-
losophy of health-care quality management could have
even a more profound impact, than just the verification
and inspection. The second meaning of the word audit,
as mentioned in most English language dictionaries re-
lates to attending academy courses without getting credit,
essentially it means to voluntarily get involved in a learn-
ing curve “without expecting anything else, than pure
personal improvement”.

To further understand what the potential customers of
the health-care system will be or could be expecting from
an audit, I looked at the semantics of the word audit. The
results of using the Stanford University computer lin-
guistics tools and the British National and MEDLINE
corpus of texts reveals close relationships between audits
and auditing on one hand and research business and man-

agement on the other hand. The MEDLINE corpus shows
proximity off the word audit and group, finding, obser-
vation, feedback and looser link to the word standard.
The British National Corpus puts emphasis on research,
business, management.

Equipped with the described concept, we decided in the
Czech Republic to attempt building an infrastructure fa-
cilitating all the above-mentioned predispositions. Given
the overall population of Czech Republic at approximately
10 million people and the relatively small number of pro-
fessionals involved in health-care quality provision (of
which auditing is a part), and also taking into account
the limited amount of financial resources available, we
started working on a concept based on today available
information and communication technologies (ICT). The
resulting bundle of hardware and software components
has been named the Quality Management Server, shortly
QMS. The original concept of this tool was to provide
and ambient BackOffice for all people involved in the
process of improving health care management, quality,
safety, efficiency and accessibility. The roots of the QMS
go back to the year 2001. Given the vast amount of work
that the system is foreseen to be handling in the future, it
was decided to build it around the Oracle platform. The
system, we are in the process of building, can be viewed
as a virtual plaza, a place built provided and maintained
by a small core group of enthusiastic professionals in or-
der to help others to have fun, to socialize, to get used to
one another, to come up with mutual projects and finally
to execute parts of these projects in this virtual environ-
ment as painlessly and smoothly as possible. Several other
possibilities of use exist and they will (if we find enough
resources and enthusiasts) be eventually explored (1.The
construction and introduction of indicators for the as-
sessment of quality and the setting of standards in the
local practice. 2.The development of software to simplify
the collection of data. 3. The support of peer groups).

Tools of Clinical Audit - hardware,
software, management.

Ales Bourek, Czech Republic. Center for Healthcare Quality, National Institute of
Public Health. Contact e-mail bourek@ivf.cz
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Main goals and functions:

QMS is an organizational and technological entity allow-
ing the consolidation coordination and practical imple-
mentation of healthcare quality programs throughout a
country (and possibly throughout several countries). The
main aim is the creation of a safe, ambient environment
(assured mainly through the use of information and com-
munication technologies – ICT) allowing:

• Confidence and security that work will be
recognized and attributed to the originators
(authors) of the work

• A secure, trusted and online repository and
workspace for the creation, warehousing,
searching and presentation of authoritative
documents relating to healthcare quality and
safety.

• Assure mutual, highly private and also public
communication between the producers and
clients of healthcare quality documents.

• Assure a highly efficient form of retrieval and
use of multilingual documents produced in the
domain of healthcare quality throughout one or
more countries and comfortable use of existing
possibilities of hardware and software support.

• Access standard information containing
reference values of healthcare quality key
indicators and indicators of effectivity of
healthcare services.

Main building blocks of QM:

1. Internal domain of QMS consists of:
Database domain
Document management domain
Management system
Editing system
Collaborative (editorial) system
Secure access, access rights system
Internal cross-linkage system for parametric
database sharing

2. External domain for public presentation of
documents and information (public WWW
domain)
and their upload into public domain (printed
documents, www and other media – CD, DVD
etc.)

3. External communication modules allowing:
Import of information from external data
External export of documents and information
(into own www presentation domain)
Cross referencing with external client domains
(authorized clients of the system)
External client access into the system

Description of the database
component:

Common database warehouse with common attributes of
hierarchical data parameters supplemented by special sys-
tems for data management and data mining (datamart,
datacube, OLAP, SQL, presentation tools and other com-
ponents).

Cross-linking between elements of a database and docu-
ments from the document warehouse (eg. The values of
indicators stored in a database can be linked into docu-
ments about concrete standard of care).

Parameters of a document can form a part of a database
(eg. in case where a parameter of a guideline or standard
is the procedure code etc.).

Key code lists (ICD codes, MKN codes etc.) used for stand-
ard clinical classification and reporting will form a com-
mon database for a number of functions of the QMS.
Database of key contacts of individuals and institutions
participating on QMS (eg. the Quality CV for members
– a much broader concept than a simple directory).

Databases of reference values of systems used for the evalu-
ation of healthcare quality and effectivity.

Other components that will be identified during the
project.

Description of the domain of the
document system - components:

Document management system fulfills the follow-
ing functions:
• Receipt of documents in analogue and digital

form
• Scanning of printed documents, digitalization

and editing
• Import of digital documents of various formats

(through network and on all frequent media)
• Editing – processing of the acquired documents

into standardized templates.
• Parametric description of documents (unique

identifier, relational database of document
properties)

• Management of various states of a document
during the document lifecycle (workflow)

• Sorting and retrieval of documents (through a
hierarchical system of parameters and fulltext
capability).

• Processing of documents intended for public
presentation
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Both the database and document systems are enhanced by
means of various added functions currently under devel-
opment.

In the presentation I will comment on pitfalls and prob-
lems encountered during the development of the quality
management server. I will also try to introduce you to
some of the less obvious tasks for which the virtual meet-

ing place may be used as opposed to some of the more
traditional methods practiced today. I am thoroughly
aware, that technology is just a tool for achieving goals,
but that technology cannot replace common sense, re-
sponsibility and accountability of people involved in
healthcare service activities. Still I am a firm believer that
right people equipped with the right tools stand a better
chance in achieving results in a more efficient way.

Timo Paakkala:
Many systems and databases exist for radiological information systems. Communication between these
systems may reflect poor quality, and communications between people may have problems.

Reply:
I agree that there are different non-standardized data sources and collected data. Our approach is a
unified central and Eastern European database for performance indicators for hospitals.

Matti Liukko:
How many visits per day you have to your service?

Reply:
In the total public system about 200 individual accesses. In the secure access which is open only for the
participants of the network, there are 20-30 visits per day by the collaborating teams.

Mercedes Sarro Vaquero:
What is the main difference of Clinical Audit in your system compared with that being developed in
other European countries?

Reply:
It depends on the corpus and the volume of knowledge you are extracting.

Discussion
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Training of Auditors

Matti Liukko, Chairman of the board of trustees, Qualisan ltd. Helsinki, Finland
Matti.Liukko@Kuntaliitto.fi

AUDITING SYSTEMS
AND CRITERIA

The auditors have to learn their tool. Its is important to
understand the criteria being used and how it relates to
other similar sets of criteria/standard. It is also important
to understand how the auditing systems functions and
relates to other audit systems.

Internationally accepted methods that have been proved
to be effective are mainly used for external quality assur-
ance. Information about the efficiency of the quality sys-
tem is obtained by means of assessments, or audits. Au-
dits are classified into first-party, second-party and third
party audits. First-party audits are called internal audits
in the ISO quality system, but, in a broader sense, all
systematic self-assessments carried out by the organisa-
tion are first-party audits. The Quality award schemes
(EFQM, Malcolm Balridge and national) emphasise the
use of the criteria for self-assessment. They focus on the
excellence of the organisation and can be used to identify
top performance organisations as benchmarks for others.
Many of the health care accreditation schemes include a
self-assessment and improvement based on the assessment,
a requirement before the external audit.  Self-assessment
is a good means of identifying improvement potential
and of creating a basis for a systematic improvement of
quality.

Second-party assessments refer to audits performed by the
customer for the producer of the service or product. The
customer in health care can be seen from different as-
pects. In health care the purchasers who often audit the
health care organisations they purchase from usually do
the second party audits

Third party audits are carried out by independent and
impartial bodies. The accuracy and repeatability of these
audits is expected to be suitable for comparisons between
organisations. Therefore these bodies are expected to prove
their own credibility by a third party audit.

The certificates and marks awarded usually refer to con-
formity with specified requirements or competence. This

is validated with a mark or certificate. Among the ob-
jects which can be audited are quality systems, environ-
ment systems, end products, persons and competence for
a spesified expertize.

For the auditor it is important to focus on what the audit
system requires to be evaluated. Conformity with spesified
requirements leaves little room for personal judgement
and values whereas evaluation of compentence requires
the auditor to use all the personal knowledge, skills and
experience for the judgment. In both cases its important
that auditors learn to discuss their judgements and the
the auditing body has protocols for these discussions and
evaluations

AUDITING
MANAGEMENT
SYSTEMS AND
CLINICAL
COMPETENCE

Considering the number or errors and the variation exist-
ing in health care, the basic principles of process manage-
ment are still a challenge.  The management of processes
requires making them transparent and measurable. The
auditors have to learn to evaluate both management sys-
tems and clinical activity.

The general principles and frameworks for management
apply well for health care. Health care has some specific
features when compared to other enterprises. Examples of
this are the very complex organisations with a very wide
range of knowledge, intensive expertise and often the very
complex processes relating to individual patients.

The auditing system and the criteria required by the Eu-
ropean Directive include requirements to assess both the
overall management system as well as the actual clinical
performance. This means that the auditors have to learn
to understand, require and assess at least following enti-
ties.
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Write what you do

The documentation of your activities is necessary for dif-
ferent reasons. You need to document your activities (prod-
ucts) to inform your clients (patients as well as purchas-
ers). Your staff needs a description of the activities being
planned and instructions to ensure that their work is car-
ried out as required. The documentation should use an
evidence based approach and this has actually been the
aim in the clinical guidelines and protocols produced by
different health care experts.

Do as you write

The idea behind a documented quality system is that work
is carried out according to the quality manual and
protocols that have been developed. In health care this
raises an interesting challenge. We have a long tradition
of producing guidelines and protocols to define good prac-
tice for care as well as prevention. There is very little
research and evidence to demonstrate how well these
guidelines have been implemented in every day practice.
Many of the guidelines have been criticised as being too
scientific and impossible to implement in real life. The
requirement of following the quality manual might help
the production of more practical guidelines and also lead
to more discipline in carrying out what has been prom-
ised.

Measure your performance

The evidence based care approach is based on research and
use of appropriate statistical methods. There are regular
clinical trials and research being carried out and most
health care organisations participate or have participated
in them. Many of the health care experts have included in
their basic education, knowledge and understanding of
statistical methods. Considering this background it is
interesting to note that it is the exception if a health care
organisation uses statistical methods to evaluate and man-
age their everyday performance. The evaluation of per-
formance is a basic requirement in ISO quality systems
and EFQM models.

Improve your performance

You cannot improve your performance if you don’t meas-
ure it. The Demings quality PDCA circle (Plan-Do-
Check-Act) is quite well known in health care today. There

have been numerous quality projects where the princi-
ples of continuous quality improvement have been suc-
cessfully implemented in health care. The challenge for
health care is to ensure that everyday activities are in-
cluded as part of the quality system and quality improve-
ment projects.

The clinical acitivity and audits

The quality of the clinical care is often difficult to meas-
ure. Many of the activities carried out by health care ex-
perts cannot be defined as standard procedures. The good
care is based on the assessment of the situation of the
patient and consideration of the health care expert. The
consideration is based on the basic and specialist training
and the experience. In the best case the patient feels that
her/his needs are taken into account and the care carried
out is the best for the total situation. The clinical exper-
tise and its quality need a different approach for assess-
ment. The peer reviews done by other experts of the same
area can work as an assessment of the complex and many-
sided content of the care received by the patient. It fo-
cuses on clinical practice, professional development and
service quality. Visiting teams are mostly clinical and of-
ten uni-disciplinary. Standards tend to be derived im-
plicitly from practice guidelines and personal experience.
Reports are not available to the public.

Clinical governance has a broader approach compared to
clinical audit. The expert is asked to audit his perform-
ance, but also demonstrate how to improve the perform-
ance and maintain it.  It also emphasised the responsi-
bilities of both clinicians and managers in the delivery of
care.  The responsibilities can be described:-

• A clinician is responsible for providing
individual patient care of high quality and
being able to demonstrate this by setting
standards and monitoring acceptable standards

• A health institution is responsible for
providing services of high quality and being
able to demonstrate this by setting standards of
the systems set up to provide the services and
ensuring that clinicians deployed by the
institution are fulfilling their individual
responsibilities.
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TRAINING PROGRAMS
AND SOME GOLDEN
RULES

The auditors have to learn their set of criteria and what it
is used for. On top of that their are some ground rules of
behaviour that need to be addressed.

1. Its not possible to asses everything. You have to
plan your audit so that it produces a set of good
and representative samples of the organisation
and activities.

Discussion

Keith Harding:
Who are the auditors and what is their background?

Reply:
The auditors represent different medical specialities, radiologists, cardiologists, nurses, technicians etc.
For each audit there is a lead auditor to define the contents of the audit team. The auditors have
permanent jobs in clinical practices in addition to acting as auditors.

2. Never let go of the issue before you have cleared
it up for yourself. When you have chose your
sample you need to clarify it totally. You want
to have all the relevant documentation and your
want to observe all the relevant findings and
issues at the site. Never let the audited
organisation or any other disturbing factor to
stop you from doing what you planned.

The training program has to be comprehensive for the
auditors to be able learn to audit management system
and clinical activities and the golden rules. Quite com-
monly the training protocol has to be 5 days of intensive
training consisting theory and practice.
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Audit and Radiology

In many ways it is easier to perform audit within a radio-
logical department than in some other disciplines in medi-
cine. This is partly because the radiological data is avail-
able for retrospective or secondary analysis and partly be-
cause a lot of radiological procedures culminate in a sur-
gical procedure that provides histological proof. The Na-
tional Breast Screening Programme (NBSP) is one of the
few services within the NHS which was set up and funded
in the days of compulsory audit. Work within this serv-
ice is well audited: the sensitivity and specificity of each
radiologist’s results are known; biopsy results are also avail-
able. Such feedback provides information that is extremely
valuable for continuing professional development. It
might lead to a change in reporting style or biopsy tech-
nique, which could improve performance. This is an ex-
ample of the ‘audit loop’ being completed.

Of course, audit can also be applied to the process of radi-
ology rather than the actual radiological results.
Audit of the effect of radiological procedures on the cli-
nician’s leading diagnosis and clinical management may
show that certain radiological procedures are more effec-
tive than others. For example, the effectiveness of plain
radiography of the lumbar spine is highly questionable;
audit showed that views over and above the lateral view

are rarely helpful. Magnetic resonance imaging (MRI) is
much more effective and a limited examination is not all
that much more expensive. Intriguingly the effect of MRI
varies for different clinical indications – referrals for some
conditions have become so common that it has almost
become a screening tool (eg looking for acoustic neurino-
mas) where a positive finding is rare. Even with careful
audit it is a fine balance to determine which clinical con-
ditions most deserve investigation using high technol-
ogy. Audit can identify whether requests for radiology
fall within approved guidelines/referral criteria.

Audit can also be used to improve the service delivery of
radiology. Analysis of Departmental activities might re-
veal a delay in certain procedures being reported. This
might be due to the radiologist’s reports not being typed
until the next working day. This might lead to the em-
ployment of more secretaries in the afternoon/evenings.
This could end up with reports getting back to clinicians
in a more timely fashion. This is another example of the
‘audit loop’ being closed.

Carlo Back:
You questioned the utility of lumbar spine radiographs. What should be done to get this number
down?

Reply:
This depends a lot on how health care is provided. For example, it is difficult to control or to change the
practice if the insurance companies re-imburse radiology but do not MRI. Perhaps we should just pull
out the plug from the machine and do not do it any more!

Keith Harding:
I would like to broaden the previous question. How do you persuade the referring physicians that they
are doing the right thing when sticking to the given referral guidelines?

Reply:
There are a lot of games to do. The central approach is to write down at the bottom of the report that
lumbar spine radiographs are often not very helpful. It is a problem that you can educate only for the
next patient.

Discussion

Adrian K. Dixon, MD, UK.
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CONFRAMED PROJECT -
Conclusions for the Implementation
of Clinical Audit

Michael Moores,IRS Ltd Unit 188, Century Building
Brunswick Business Park. Liverpool. L3 4BJ, UK.

Introduction

CONFRAMED [Common framework in Europe for meth-
odologies and measures for establishing, implementing,
evaluating and auditing appropriate quality assurance and
radiation protection practices in medical imaging proce-
dures] was a project funded by the European Commis-
sion. Its aim was to provide a European overview and
guidance in respect of quality assurance measures which
could support the implementation of EC Medical Expo-
sure Directive 97/43/EURATOM (1).

The Directive defines quality assurance as all those planned
and systematic actions necessary to provide adequate con-
fidence that a structure, system component or procedure
will perform satisfactorily complying with agreed stand-
ards. Consequently, clinical audit, forming the basis of
this meeting and also defined in the Directive, represents
an important quality assurance action. In fact the con-
cepts of quality assurance, quality control, systematic audit
and review, agreed standards etc that appear in the Direc-
tive, form the basis of effective quality management sys-
tems. Thus, these concepts are now firmly established
within the legal framework and, therefore the operational
framework for radiation protection in Europe.

Historically quality assurance and control, when applied
to the field of diagnostic radiology, have been associated
with checks on x-ray equipment performance. This is
largely due to the fact that the overall framework for ra-
diological safety management, which requires a much
broader perspective on quality assurance, is largely un-
derdeveloped. Here the term radiological safety manage-
ment is used to describe all processes and procedures which
ensure that both clinical and radiation safety are optimized.
Clinical safety is concerned with the strength of the diag-
nostic process to ensure that acceptable levels of false posi-
tive and false negative outcomes result from a particular
radiological procedure. Obviously clinical safety depends

upon image quality or information gained from an ex-
amination and this will be dose dependent. Hence dose
reduction strategies based upon the ALARA principle of
radiation protection (As Low As Reasonably Achievable)
cannot be implemented in diagnostic radiology in isola-
tion from the requirements set by the needs for a desir-
able clinical outcome. For example the possible applica-
tion of volume CT scanning to screening programmes is
at present further highlighting the need to balance the
information gained from a diagnostic examination with
levels of radiation employed.

The performance of x-ray equipment and levels of radia-
tion employed are only two components of the multi-
component diagnostic radiological process and their rela-
tive importance to overall radiological safety strategies is
unknown. Such components are:

• The referral process
• Decision to undertake an x-ray examination

(alternative methods or previous information)
• The choice of examination
• Ability to perform the examination to required

standard (equipment and staff availability)
• Examination performed to required standards

(equipment and staff performance)
• Interpretation of the image
• Diagnostic outcome affects patient management
• Audit and review processes

Quality assurance and control apply to each stage as well
as the whole process. Therefore, the ability to audit and
review the appropriate quality assurance and radiation pro-
tection practices themselves, including clinical audit, at
both national and European levels will help to improve
radiological practices including safety management prac-
tices. The purpose of the CONFRAMED project was to
explore the nature and content of such audit processes
and how the results could be integrated into a common
approach in Europe.
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CONFRAMED Project

The main aims of the project were:

• To provide guidance on methodologies and
measures for establishing, implementing,
evaluating and auditing appropriate quality
assurance and radiation practices in medical
imaging procedures, particularly the role of
different professional groups involved in
medical x-ray imaging.

• To establish a framework for auditing research
outcomes within the field of quality assurance
and radiation protection in diagnostic radiology
and their impact on routine practice.

To aid in this process a group of 30 experts from through-
out Europe was set up which comprised radiologists, ra-
diographers, medical physicists, equipment manufactur-
er’s and government scientists and engineers. Representa-
tives from the group also had direct links to other groups
and organizations such as ICRP,ICRU, ECR, EC etc. Ques-
tionnaires were drawn up which could help to assess the
status of appropriate actions that had been implemented
in Europe relevant to the application of Directive 97/43/
EURATOM within the broader field of quality assurance.

These questionnaires were used to seek feedback from
within the group itself as well as from hospitals through-
out Europe. As well as sending questionnaires by mail a
number of site visits were also undertaken. The question-
naires covered such items as:

• X-ray equipment – inventories, service and
maintenance, acceptance testing, routine
quality control

• Safety policies – quality assurance, professional
groups involved, assessment frequencies

• Legal requirements – availability of
documentation, protocols, exposure factors,
named practitioners, operators

• Training – qualification process for
radiographers, internal training, specific areas
(QA)

Results from the study involved 12 sites from the follow-
ing countries:

• Denmark
• Germany
• Netherlands
• Spain
• Sweden
• Switzerland
• UK

The sites selected were either teaching hospitals or their
staff were involved in research and/or European/other
working parties. They form a representative sample from
which to make a preliminary assessment of the situation
a number of years after the introduction of EC Directive
97/43/EURATOM.

Results

Inventory of x-ray equipment

In all countries investigated up to date inventories were
maintained and service and maintenance of x-ray equip-
ment undertaken.  Indeed in some Member States x-ray
equipment inventories are sent annually to Government
Agencies and licenses issued for each x-ray source.  In fact
one of the most noticeable variable within the European
framework for legislative implementation is the varia-
tion in operating roles and links which exist between the
hospital, (users domain), government support and moni-
toring agencies and manufacturers/installers of x-ray
equipment.  For example in some hospitals service and
maintenance of x-ray equipment is undertaken by “in
house” engineers whereas elsewhere manufacturer’s or serv-
ice agencies provide this service. The qualifications and
background training and experience of these groups will
differ.

Legal requirements

The EC Directives are implemented in one form or an-
other by individual Member States.  The availability of
appropriate documents; regulations, guidance, codes of
practice etc which represent the application of such legal
requirements in the hospital or clinic can obviously serve
as useful educational tools which demonstrate local fa-
miliarity with such national edicts.
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 Familiarity with national legislation is general, at least
in the larger teaching/research hospitals throughout Eu-
rope.  However, how the legislation is interpreted and
implemented in practical terms was again varied.  For
example where departments employ pre-programmed au-
tomatic exposure control (AEC), lists of exposure factors
are deemed to be irrelevant.  Consequently countries with
a long history of employing AEC’s have moved away from
such lists.  Countries where mixed AEC and manual se-
lection of parameters is still employed, haven’t.  The same
comments apply to the use of protocols.  Where anatomi-
cal programming of exposures is widely employed, writ-
ten protocols may well be deemed unnecessary.  How such
protocols would relate to automated technology is un-
clear since such protocols reside in the equipment itself.
Such considerations have an economic element which not
only concerns the level of expenditure on x-ray equip-
ment but also the level of training required for the opera-
tor.

In general, lists of practitioners and operators who are in
effect the staff of the x-ray department ar3e maintained
within all Member States.  However, the response Y/N
means that a list of referrers is not kept.  Indeed the Di-
rective 97/43/EURATOM only requires that Member
States shall ensure that recommendations concerning re-
ferral criteria for medical exposure, including radiation
doses, are available to the prescriber of medical exposure.
The exact form of such recommendations has not been
defined.

Availability of regulations etc.

Safety Policies

Radiation Safety policies have generally been implemented
in the countries considered.  However, the EC Directives
do not require such specific overall policies and are merely
concerned with a variety of individual actions.  Linking
individual safety requirements into a coherent focussed
policy is certainly beneficial when dealing with govern-
ment agencies responsible for overseeing the implemen-
tation of the Directives.  However, the role and function
of different professional groups; radiographers, medical
physicists, engineers, government agents, in the imple-
mentation of the Directives is varied.  It would appear
that the systems which have been implemented and the
roles played by professional groups within the system has
a strong historical component.

This latter aspect is very noticeable when considering QA
programmes.  Such programmes are now well established
as part of radiological practice but their scope, content,
and those undertaking them is somewhat varied.  Virtu-
ally all types of tests are performed at various frequencies.
In some instance tests are performed in depth annually
and then performance monitored periodically eg during a
service visit.  Medical physicists, radiographers, bio-medi-
cal engineers, service engineers can be involved in differ-
ent countries.  The scope and content of training is varied
as well as levels of support infrastructure such as service



41

maintenance and calibration of test equipment.  This
means that trans - national comparisons of results is not
possible.

Radiographers Training

The professional group with most operational responsi-
bility for radiation safety is the radiographers or radio-
graphic technicians who operate the x-ray equipment and
actually administer the diagnostic radiation dose.

All countries require formal training for operators (radi-
ographers).  However, here also any variations in training
periods can be misleading where, for instance, a qualified
nurse is trained to undertake x-ray examinations.  This
group will have already received extensive training in
anatomy, physiology etc.  Similarly the concept of state
registration can have a different meaning in those coun-
tries with strong regional (local) governmental traditions.
Under such political systems a license to practice may be
controlled more directly by local hospitals operating un-
der regional control.

The concept of continuing professional development
(CPD) is beginning to take hold.  However, here also,
variations in work practice create different needs.  In some
countries radiographers may only undertake specific ex-
aminations and work in particular x-ray rooms.  Such a
concept of, specialist radiographers, also depends upon
funding and staffing levels for diagnostic radiography.
Consequently well - equipped departments with high

staffing levels may have very different training require-
ments compared to those in which radiographers may need
to perform a wide variety of tasks.

The integration of QA into radiological practice is gener-
ally accepted.  However, the staff groups involved in such
procedures will influence the need or otherwise for radi-
ographer’s training.  There is no doubt though that if QA
is to be effective in safety management, radiographers will
need to be actively involved in monitoring and imple-
menting any outcome from such programmes.  The lack
of safety management concepts and infrastructure within
radiological practice is an area worthy of further develop-
ment if the Directives are to be fully implemented in
Europe to ensure “Best Practice” throughout the Com-
munity.

Clinical/Patient Dose Audit

Audit and associated review processes play key roles in
the management of any undertaking.  Consequently in
any attempt to establish radiation safety management
strategies for Europe, patient dose and clinical audit will
play important roles.  These concepts were formally in-
troduced into the medical radiation protection field in
Europe with the publication of the Medical Exposure
Directive 97/43/EURATOM.  The development of these
concepts in clinical practice is at an early stage of devel-
opment throughout Europe.
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Discussion

Attempts have been made to produce a coherent frame-
work for radiation protection in Europe with the imple-
mentation of EC Directives concerned with protection of
the workers, general public and patients undergoing medi-
cal exposure.  These Directives were based on concepts
developed over many years by ICRP, namely; Justifica-
tion, Optimisation and Dose Limitation.  Since these con-
cepts are more subjective than objective, particularly in
the medical radiation protection domain it is not possi-
ble to quantify or rank the importance of implementing
any particular aspects of the Directives. However, famili-
arity with the appropriate legal provision of these Direc-
tives at individual Member State level is now widespread
throughout Europe.

EC Directive 97/43/EURATOM has been implemented
in the differing health care infrastructures which have
evolved historically throughout Europe over the past 100
years. Consequently it is to be expected that there will be
variations in the way in which specific aspects have been
implemented.  The different roles played by radiogra-
phers, medical physicists, biomedical engineers and x-
ray engineers (locally employed as well as manufacturer’s)
will certainly impact on how the Directive might be im-
plemented at national and local levels.  There seems to
have been a general lack of investment in support of Di-
rective 97/43/EURATOM, certainly at the scientific in-
frastructure level. A report published under the auspices
of EFOMP (European Federation of Medical Physics) in-
dicates serious deficiencies in numbers of medical phys-
ics experts in diagnostic radiology.  The study indicated
that the range in the number of qualified medical physi-
cists working in diagnostic radiology per million of the
population was enormous (between 0.1 and 4.5, a factor
of 45).  The report outlines some 13 areas where medical
physicists could play an important role in diagnostic ra-
diology.  The key area of helping to develop and imple-
ment effective radiological safety management strategies,
within which audit and review would be fundamental
components, could be added to this list.

The variation in diagnostic radiology safety mechanisms
throughout Europe has also been demonstrated in a re-
cent survey report on the Qualified Expert and Education
and Training in Radiation Protection, also, carried out
under an EC Contract.  This has shown that harmonisa-
tion of the approach to recognition of Qualified Experts
in EU Members States remains some distance away, as
there is still a wide variety of systems.  This is supported
by the present study.

One of the common elements noted in CONFRAMED is
the uniform attitude to x-ray equipment in that invento-
ries and service and maintenance are seen as basic ele-
ments in the provision of radiological service. Indeed,
perhaps, one of the strongest elements of any harmonisa-
tion process in terms of more uniform operational radia-
tion safety processes in medicine may lie with the equip-
ment manufacturers.  They fulfill basic and important
safety roles in all Member States and could perhaps play a
greater role in the harmonisation process.

The widest variation in the implementation of the Direc-
tives concerned the development and implementations of
audit processes.  Patient dose and clinical audit mecha-
nisms are still under development throughout Europe.
These are key components of effective patient safety man-
agement strategies for diagnostic radiology.  The present
situation appears to reflect a general reticence to imple-
ment on a wide scale the concepts of safety and quality
management in diagnostic radiology.

Strategies based purely upon patient dose reduction or
even containment (ALARA) seem to be insufficient. Col-
lective effective doses in Europe have continued to rise
over the past 30 years to their present levels (possibly as
high as 300,000 man Sv) with the associated high level
of cost detriment (possibly as high as 24 billion Euro per
year). This growth has been driven by an increased de-
mand for radiological procedures as well as a growth in
new and wonderful techniques.  Many of the latter often
involve relatively higher doses. A policy of managing this
cost detriment for maximum clinical benefit would seem
to be the way forward.

Technology can play an important role in developing and
harmonising radiation protection strategies in Europe.  In
particular Information Technology could have a signifi-
cant impact.  For example:

• The implementaion of preprogrammed and
automated exposure control

•  automatic logging of exposure factors
• their conversion to dose values
• linking this information to radiology hospital

information systems
• development of national and transnational data

management networks

offer many possibilities for influencing and developing
audit processes.  Such initiatives could have a profound
influence on the harmonisation of medical radiation pro-
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tection as well as diagnostic radiology practice through-
out Europe.

The pace of technological development in x-ray imaging
systems as well as IT driven information management
systems is rapid.  Any project aimed at developing Euro-
pean guidance on audit and review processes, which could
hope to stand the test of time, would probably need to
arise from projects aimed at actually developing such proc-
esses as well as mechanisms for their implementation.  The
present meeting, associated discussions and published pro-
ceedings can only help promote this worthwhile venture.
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Clinical audit has been established in medicine since the
late 80s and in some countries is a contractual require-
ment for senior doctors and doctors in training.  Audit
stems from a requirement to enhance the overall quality
of care given to patients.  An effective program of audit
will help to provide the necessary assurance to doctors,
patients and managers that the best possible quality of
care is being achieved within the resources available.

Clinical audit is a specific requirement of Council Direc-
tive 97/43 EURATOM which became law in EU coun-
tries in May 2000. The Directive requires clinical audits
to be carried out in accordance with national procedures
and each country adapts the, quite specific, requirements
of the Directive to local circumstances.

The Directive requires: " a systematic examination or re-
view of medical radiological procedures which seeks to
improve the quality and the outcome of patient care,
through structured review whereby radiological practices,
procedures and results are examined against agreed stand-
ards for good medical radiological procedures, with modi-
fication of practices where indicated and the application
of new standards  as necessary"

To be fully effective ,clinical audit requires specialised
knowledge of current medical practice together with ac-

cess to a system of adequate medical records .  The qual-
ity of medical work can only be reviewed by a doctors
peers.  Professional leadership is therefore essential and
all doctors must be engaged in the process.  The overall
form of audit should be agreed locally between the pro-
fessions and management. Management must be engaged
in the process in order that there is proper provision of
resources and commitment to making the  remedial
changes that may arise from the results of the audit.
An Audit Committee within the Department of Radiol-
ogy is essential. This should be led by a senior Radiolo-
gist , and should be broadly based with participation by
all sectors of the departmental staff, management repre-
sentatives and representatives of the departments "cus-
tomers" ie referring physicians and patients . The empha-
sis should be on leadership, teamwork and support. The
services of a permanent secretary are essential. Access to
statistical, technical and information technology assist-
ance may be required.

Adequate preparation before embarking on an audit
project is essential as is a commitment to all stages of the
audit spiral .

Practical Implementation of Clinical
Audit for Exposure to Ionising
Radiation

Dr. G.D.Hurley
European Association of Radiology

INTERNATIONAL VIEWS AND ACTIVITIES
RELATED TO CLINICAL AUDIT
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(1) Structure - quality and adequacy of
departmental equipment and Staffing levels.

(2) Process - how well do departmental processes
work

(3) Outcomes - Clinical outcomes are preferred but
are difficult to measure.

(4) Criteria should be explicit, relate to important
aspects of patient care and be
measurable.Criteria based audit could cover
areas of high cost high volume, high risk ,wide
variation or deal with local concerns.
Benchmarking techniques may help to set
realistic targets.  Some key indicators in
radiology include:- workload, access, waiting
times , cancellations, reporting times, film
rejection rate, etc        Regarding radiation
safety critical areas of interest include
paediatric radiological practice,and the
increased risks associated with interventional
radiological techniques  and multislice CT
examinations. Critical event analysis:- a
valuable exercise is to measure things that can
go wrong eg lost images/ reports,missed/
wrong diagnoses, complications of procedures
and contrast media reactions.  These exercises
require a non judgemental environment ,
diplomacy and confidentiality and if not
properly managed can destroy any prospect of a
continuing involvement in audit in a
department. For this reason this is probably
not the place to start. Better to get the process
off the ground in a less controversial area.

The role of the European Association of Radiology (EAR)
in audit is the promotion of standards eg referral criteria
,benchmarking and training guidelines,quality and man-
agement guidelines against which audit projects can be
measured. In addition EAR promotes audit by support-
ing the provision of adequate resources and as a  require-
ment for training  and for CME/CPD. Ultimately the
aim is to improve European  radiological services by com-
paring actual practice with generally agreed standards and
to bring the two as close together as possible.

(5) Perhaps the most important resource required
for audit is time. Workloads continue to rise
inexorably and administration, teaching and
research compete for audit time. In the UK the
equivalent of one half session per week (around
one and a half hours) was suggested as an
appropriate  amount of protected time for
audit.

(6) One of the causes of failure of the audit process
is the absence of a clear standard  against which
to audit.   Standards may be based on local
agreement, consensus statements, results of
research, recommendations from learned
societies.

Audit activities can be grouped under the following categories:
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I appreciate the opportunity to speak here today on the
behalf of The European Committee of Radiographers and
Radiological Technologists (ECRRT).

On behalf of the ECRRT,  I would like to thank the or-
ganizers for arranging and managing this Symposium on
this subject and I am sure it will be a very worthwhile
experience for all participating.

The ECRRT is a sub-regional branch of the ISRRT (In-
ternational Society of Radiographers and Radiological
Technologists) and is an association of over 25 national
societies of radiographers in Europe. In the ISRRT there
are over 70 national societies all over the world,  with all
in all over 200.000 radiographers, which join trough their
national societies and with associate membership.

The main objectives of the ISRRT as a global organisa-
tion of radiographers, is to promote and encourage im-
proved standards of radiography, throughout the world,
by;

• improving education of radiographers
• supporting the development of medical

radiation technology worldwide
• promoting a better understanding and

implementation of radiation protection
standards

In fulfilling these task the society has focused on giving
support to national societies and assist them in both form-
ing and maintaining their own organisation, assist with
training programmes and continuing education pro-
grammes. Promote changes and give assistance to educa-
tional programs. The society has encouraged research and
development , with regional congresses, workshops, news-
letters, websites and scholarships.

The ISRRT has published documents to promote harmo-
nization in the role, responsibilities and education of ra-
diographers, these documents are for example ; "The Role
of the Radiographer" and "Professional Standards for the
Education of Radiographers and Radiological Technolo-
gists".

International Views and Activities
related to Clinical Audit

From the ECRRT, Gudlaugur Einarsson,

Through working relations with the WHO, the ISRRT
has participated in the development of the "Quality As-
surance Workbook", which will be distributed free to de-
veloping countries and others.

Radiographers are experts in diagnostic imaging proce-
dures and radiation therapy and they take very seriously
their responsibilities for the radiation protection of the
patients,  co-workers and the public. It has been esti-
mated that over 90% of the radiation applied to patients
in radiation medicine is applied by radiographers. Radi-
ographers are therefore one of the most important mem-
bers of the radiation medicine teams.

One of the greatest challenges for the ECRRT is the huge
diversity of practices and current lack of standardisation
across the continent. The role of radiography and radiog-
raphers differs a great deal from country to country, de-
pending on a wide variety of factors including national
legislation, social and economical factors and the num-
bers and roles of other health professionals, as well as the
culture of the country.

The role of the radiographer differs also between the coun-
tries in Europe, because of how the Medical Exposure Di-
rective (MED) has been implemented into the legislation
of these countries. The ECRRT conducted a survey in
2002 on how the implementation of the MED had af-
fected the position of radiographers in Europe (under
publication). We noticed that there is vast variation, in
the role and the responsibilities that radiographers are
assigned. In some countries radiographers acquire more
specialised role as "radiation Officer" their main role is to
implement MED into everyday radiography and to en-
sure the correct safe use of  equipment and ensure the
safety of patients, public and health-care workers.  In many
countries radiographers can also act as a practitioner and
take on the responsibilities assigned to the task, while in
some countries radiographers can only work under the
supervision of medical doctors, don't have responsibili-
ties concerning quality assurance or in radiation protec-
tion of the patient. This is strange considering that they
are often the professionals with the best education and
training in radiation protection.
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It is clear that the radiation protection legislation of Eu-
ropean countries are not completely harmonised in this
matter and maybe also concerning other matters, or there
are at least big national variations.

The world is changing faster and faster and so are the
fields of radiology and radiography, like so many other
health related fields. These fast changes have led to con-
stantly increasing demand upon diagnostic and therapeu-
tic radiography services, which are themselves economi-
cally, time and personnel limited. This has in return led
to increased pressure for skill mix, new and extended roles
and new responsibilities for radiographers, which they have
accepted willingly and wherever this has happened, care-
ful research has shown that radiographers, properly edu-
cated and trained have provided a safe, effective and eco-
nomic service.

The ECRRT has for the past years been working hard to
upgrade and harmonise education of radiographers across
Europe, with the primary goal of establishing a 4 year
university radiography degree in most states.  In a recent
survey (under publication) made by the ECRRT  "Condi-
tions for the Education of radiographers within Europe",
it is clear that some progress  has been made. Of the 24
countries in Europe that participated, 3 - 4 year univer-
sity radiography programmes had been established in 15
country.

After the implementation of the MED, in Europe the role
of Clinical Audit is getting more attention. One of the
difficulties with the development of Clinical Audit is to
identify and establish common standards against which
to audit practice by. Radiographers have a role here too.
Clinical Audit should be multi-disciplinary involving all
staff groups and patients.

The ECRRT has not formed a special official statement
or view about Clinical Audit at present but is very inter-
ested to participate in further work for the implementa-
tion and development of Clinical Audit in practice.

The ECRRT recognises that over the years there have been
increased demands and pressure from the public and the
government, for high quality service in the health care
system and means of proofing how well that is accom-
plished. Clinical Audit can be a very valuable tool for
assuring and proofing high standards of good radiologi-
cal practices.

The ECRRT hopes that the development of European
guidelines for Clinical Audit and implementation in the
member states will help in our effort of harmonisation in
education of radiographers and standardisation of prac-
tices across the continent.
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IAEA Activities in Clinical Audit for
Radiotherapy

J. Izewska, V. Levin
Division of Human Health, International Atomic Energy Agency, Vienna, Austria

As part of a comprehensive approach to quality assurance
(QA) in radiation oncology, an independent external au-
dit is recommended [1-3] as an effective tool for check-
ing that the quality of practice in a radiotherapy depart-
ment is appropriate. Quality audits can be of various types
and levels, either reviewing specific critical parts of ra-
diotherapy process (partial audit) or assessing the whole
process (comprehensive audit). Dosimetry audit is in-
cluded within the scope of a comprehensive clinical au-
dit, as assured dosimetry is a vital component of assured
clinical practice. It should be recognized, that teletherapy
dosimetry audit has been widely performed by several
national and international organizations covering approxi-
mately 60% of radiotherapy centres operating worldwide
[4].

The IAEA has a long history of providing assistance for
dosimetry audit in teletherapy in developing countries,
for education and support of radiotherapy professionals,
and for review of the radiotherapy process in a variety of
situations.

The IAEA together with the World Health Organisation
(WHO), has performed postal TLD audits to verify the
calibration of teletherapy beams in developing countries
since 1969 [5]. The programme aims at improving the
accuracy and consistency of clinical dosimetry in radio-
therapy hospitals worldwide. Over this period of 33 years,
the IAEA/WHO TLD programme has verified the cali-
bration of more than 4500 photon beams in approximately
1200 radiotherapy hospitals. Detailed follow-up proce-
dures for TLD results outside the acceptance limits have
been implemented since 1996, including on-site visits
for which the IAEA has developed a standardised set of
procedures to aid the radiotherapy physics experts [6].
The procedures include a review of the dosimetry equip-
ment, data and techniques, corrective measurements and
training of local staff.

The IAEA, through its Technical Co-operation pro-
gramme, has received numerous requests from develop-
ing countries to perform a comprehensive audit of their
national radiotherapy services or of individual institutions.
Guidelines are in the process of being developed, for both
the IAEA and the audit teams, for the initiation, per-
formance and reporting of clinical audits. The challenge

has been to devise a methodology related to the ability of
a country to sustain the technology used to achieve the
best clinical practice.

The comprehensive clinical audit should review and evalu-
ate the quality of all elements of the practice of radiation
therapy at the institution and identify areas for improve-
ment (if any) with a view of designating the institution
as a centre of competence complying with the IAEA cri-
teria. These refer to the following functions:

• A centre capable of delivering a sustainable
radiotherapy service to a standard that, in the
auditors opinion, should  be given

• A centre that can serve as a model for other
radiotherapy centres in the country

• A training centre for professional training of
staff working in radiotherapy.

In this respect, institutions requesting an audit must dem-
onstrate an adequate entry infrastructure to perform ra-
diotherapy of good quality, i.e. teletherapy and
brachytherapy treatment machines with appropriate
dosimetry equipment, imaging, treatment planning and
immobilization devices.

Private practices are not involved in the IAEA clinical
audits as it is not likely that they can serve as a model in
the country, nor can they be widely utilized as training
centres.

The request for an audit should originate from the radia-
tion oncology department to be audited, the institution's
administration or the national Ministry of Health.
This audit methodology is not intended for the investi-
gation of misadministrations of treatment which requires
a more directed approach.

A multidisciplinary team comprising a radiation oncolo-
gist, a medical physicist and a radiotherapy technician
will carry out the audit. The expertise of the team is pre-
dominantly in radiotherapy, although they need to con-
sider the interaction of the radiation oncology depart-
ment with other hospital departments involved in cancer
management, such as pathology, radiology and
gynecological, surgical and medical oncology, as well as
the hospital administration.
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The audit focuses on evaluating the overall performance
of the department including its professional competence.
In the process, the team should obtain a comprehensive
understanding of the total operation of the radiotherapy
department. A series of checklists have been so designed
that they can help auditors in organizing the audit pro-
gramme and assuring coverage of the relevant topics. The
detailed programme of an audit depends on the circum-
stances initiating the audit and selects from the detailed
audit guidelines, as appropriate. The tasks to be performed
during any clinical audit will include:

• Preparation for the visit by the institution and
by the audit team.  This includes sending
questionnaires and other appropriate
information before the planned audit, allowing
the experts and the institution to prepare for
the audit.

• Interview local staff.  This includes an entrance
interview with the appropriate staff followed by
individual interviews. Typically, the interview
duties will be distributed among the
appropriate members of the audit team.

• Assess the infrastructure of the institution. This
includes assessment of the staffing levels and
examination of the facilities.

• Review the departmental radiotherapy
programme.

• This important part of an audit follows the
path of the patient, from the instant the patient
enters the radiotherapy department until he/she
leaves it, through cancer diagnosis and staging,
decision to treat, treatment preparation and
delivery, and, further, during the follow-up
process. This includes:
-  review and evaluate operational and
QA procedures and processes,
including documentation, data and
patient treatment records
-  perform measurements and other practical
tests of the performance of local systems and
procedures, where appropriate and relevant
-  observe patients under treatment.

• Report to the local staff in an exit interview.
The interview presents and explains the results
and findings of the audit.

• Provide a detailed written report to the
institution containing all results and findings
of the visit and the recommendations, as well as
a written report to the IAEA summarising the
audit. As much detail as possible should
documented, including all recommendations.
The institutions are encouraged to respond to
the audit reports. At all times, the audit reports
are confidential except for clearly designated
recipients and the IAEA staff involved.

The overall conclusion of the audit team can be one or
the combination of the following:

• The centre is suitable to perform the functions
that comply with the IAEA criteria for a centre
of competence.

• The audit team has identified areas for
improvement; either minor changes, easy to
implement or major concerns requiring
modification in infrastructure, all resolvable by
the department. These will be included in the
detailed recommendations of the audit team.

• There are underlying major problems that may
not be resolvable by the radiotherapy
department without significant changes outside
the hospital.

The auditors may recommend a follow-up visit or inter-
nal audit, when required. If the institution fails to im-
plement the audit recommendations and these are con-
sidered significant in terms of patient outcomes, the de-
partment head will be informed that he/she has the re-
sponsibility of notifying the relevant regulatory authori-
ties.

At present, the IAEA is in the process of preparing the
audit teams for testing and implementing the methodol-
ogy developed for a comprehensive clinical audit and soon
it will be able to respond to the demand of its Member
States in this area.
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Carl-Gustaf Standertskjöld-Nordenstam:
Is the IAEA working in Europe, where we also have ESTRO?

Reply:
Yes, but the IAEA does not use many of its resources for advanced industrialised European countries.

Discussion
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HOPE IN THE
EUROPEAN UNION

HOPE is the Standing Committee of the Hospitals of the
European Union. The members are the national hospital
associations of the EU countries. Its office is located in
Leuwen, Belgium. The head of the office is General Sec-
retary Professor Kris Schuytyser from Belqium. The key
executives for the moment are the President Jorma Back
from Finland and Vice-president Gerard Vincent from
France.  The main activities of HOPE are the executive
committee, the plenary assembly  (the annual meeting),
the exchange program of young health managers and the
work in two subcommittees. The subcommittee for
economis and planning is chaired by WJ de Gooijer from
Netherlands and the subcommittee of co-ordination by
K Essinger from Sweden.

Through the subcommittees and plenary assembly HOPE
acts as a discussion forum for the hospital associations for
different topics. It publishes the annual yearbook: "Hos-
pital Healthcare Europe", reports and organizes seminars
(Agora). The topics discussed and views formulated will
be distributed to member countries as well as European
Union. For commonly notified important issues HOPE
aims to act as an active non governmental formarly rec-
ognized body in EU.

The quality of hospital care and quality management has
been a long term interest of HOPE. There has been pub-
lications and seminars organized about the topics and at
the present there is a quality working party of the sub-
committee of co-ordination. The working party is chaired
by M Liukko. The subcommittee and the working party
have recognized that the quality management and related
issues have been dealt with varying ways in different coun-
tries. The quality working party supports co-operation of
actors in the field of quality systems and their recogni-
tion and recognizes the already existing mechanisms. It
was noted that in many European Union countries there
is good collaboration and co-ordination in this field. A
good example is the Netherlands.

HOPE published a report on health care quality/hospital
activities which is available at HOPEs website: http://
www.hope.be.  The following text is largely based on the
report.

THE CONCEPTS OF
QUALITY MANAGEMENT
IN HEALTH CARE

There is a variety of concepts and methods used in rela-
tion to quality management, quality systems and their
recognition. This was clearly demonstrated in the survey
done by the subcommittee. To support comparability there
is a need to recognize the differences of the concepts used
and define at least some of the basic concepts used inter-
nationally. The quality working party aims to produce
the information and tools to discuss the issue within
HOPE. Through the discussion it will be possible to de-
fine the need and content for a HOPE policy on the issue.

THE GENERAL
IDEOLOGY
IN QUALITY
MANAGEMENT

The European Union is already harmonising the qualifi-
cations of health care personnel and other basic structural
requirements. There are clear health care related activi-
ties that already guarantee basic quality elements for some
health care activities like blood products and medical de-
vices. Increasingly there are directives and other norms
for the health care technology being discussed within EU.
The European Commission is actively interested in the
patients (citizen's rights) and these activities will lead to
a need to clarify the basic principles and concepts in rela-
tion to health care services and their quality. HOPE en-
courages national

The Quality of Health Care - Hospital
Activities and HOPE.

Matti Liukko, chairman of the quality working party of HOPE
Qualisan Oy, Helsinki, Finland
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There are a few basic principles to be considered in rela-
tion to quality and management of acitivities. The total
quality management ideology and quality sciences focus
on some general topics that are relevant for all acitivities
in health care. Health services are processes dispite of the
content (cure - care - prevention - health promotion). Some
of the focusing topics are following:

WRITE WHAT YOU DO

The documentation of your activities is necessary for dif-
ferent reasons. You need to document your acitivities
(products) to inform your clients (patients as well as pur-
chasers). Your staff needs a description of the activities
being planned and instructions to ensure carrying out their
work as required. The documentation should be based on
evidence based care and this has actually been the aim in
the clinical quidelines and proctocols produced by differ-
ent health care experts.

DO AS YOU WRITE

The idea behind a documented quality system is that you
work according the quality manual and protocols that
have been developed. In health care this raises an inter-
esting challenge. We have a long tradition of producing
quidelines and protocols to define good practice for care
as well as prevention. There is very little research and
evidence to demonstrate how well these quidelines have
been implemented in every day practice. Many of the
quidelines have been critisized to be too scientific and
impossible to implement in real life. The requirement of
following your quality manual might help us to produce
more practical quidelines and also lead to more discipline
in carrying out what we have promised to do.

MEASURE YOUR PERFORMANCE

The evidence based care is based on research and use of
approriate statistical methods. There are continuously sev-
eral clinical trials and research being carried out and most
of the health care orgnization participate or have partici-
pated in them. Many of the health care experts have a
basic education to ensure their knowledge and understand-
ing of statistical methods. Considering this background
it is interesting to notice that it is exception if a health
care organization uses statistical methods to evaluate their
everyday performance. This evaluation of your perform-
ance is basic requirements in ISO quality systems and
EFQM models.

IMPROVE YOUR PERFORMANCE

You cannot improve you performance if you don't meas-
ure it. The Demings quality PDCA circle (Plan-Do-
Check-Act) is quite well known in health care today. There
has been numerous quality projects where the principles
of continuous quality improvement have been success-
fully implemented in health care. The challenge for health
care is to crasp the everyday acitivities to be part of the
quality system and quality improvement projects.

THE HOPE
PERSPECTIVE

The HOPE plenary assembly accepted the quality report
in June 2000. The HOPE perpectives for health care qual-
ity were documented as follows

The HOPE perpective aims to be informative and con-
structive in relation to quality management and health
care. The HOPE perspective is to enhance collaboration
between different players within the quality management
field. The collaboration is needed to clarify certain con-
cepts and principles used within the context of the Euro-
pean Union internal market of health care services and
service providers.  HOPE recognises the mandate of the
European Union to be limited in relation to health care,
but it also recognises that this mandate is gradually wid-
ening, because of free movement of European Union citi-
zens and their need of health care in the European Union
area (Kohll and Decker and other cases)  The responsibil-
ity for financing and organising health care will remain
with each European Union State, according to the Euro-
pean treaties, but these independent states will gain from
collaboration to produce good quality health care.

The European Union is already harmonising the qualifi-
cations of health care personnel and other basic structural
requirements. There are clear health care related activi-
ties that already guarantee basic quality elements for some
health care activities like blood products and medical de-
vices. Increasingly there are directives and other norms
for the health care technology being discussed within EU.
The European Commission is actively interested in the
patients (citizen's rights) and these activities will lead to
a need to clarify the basic principles and concepts in rela-
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tion to health care services and their quality. HOPE en-
courages national governments to actively take actions
together with other member countries in clarifying cer-
tain basic concepts, rules and principles.

There are different management and audit schemes like
clinical audit, EFQM, ISO and Health Care Accredita-
tion.  They all seem to focus  certain basic issues like the
mission, organisational structure, document control, risk
management, human resource management, outcome
measurement etc. While ISO 9000 and EFQM focus
strongly on the processes, many of the health care ac-
creditation programmes focus on organisational structure
and capabilities. It seems that the focus has been exces-
sively on the techniques and too little on how they should
be used. There is strong evidence that processes are not
managed well enough considering the preventable harm
done and patient independent high variation among
health care providers. HOPE encourages health care or-
ganisations to focus on patient care processes and build-
ing the quality system to support that.

The basic concepts and principles of total quality man-
agement are applicable to health care. The challenge is to
find a practical interpretation of these concepts and prin-
ciples. The interpretations should focus on maximising
the patient's benefits in relation to the quality of care and
how it is described to her/him. Because of this health
care should use the same concepts that are used within
other enterprises. There are various documents to help
the interpretation of these general management schemes
for health care use. There are various health care manage-
ment schemes developed under the umbrella of ISQUA.
Many of these schemes include the principles of ISO 9000
quality system and EFQM model element. Various health
care specialities have also produced their own quality sys-
tem standards and quality criteria of the services. HOPE

encourages collaboration between these models to ensure
the best elements of each:

• Focusing at the clinical competence and activity
(clinical audit)

• Limiting the number of errors and management
of process variation (ISO 9000)

• Introducing the client perspective and
continuous quality improvement philosophy
(EFQM)

• Considering appropriate health care structure
and competency as the building block to ensure
the capability to carry out good health care
practice according to guidelines based on
scientific evidence. (Health Care Accreditation)

The biggest challenge however is the focus. The quality
management schemes can produce good quality only if
they are used to manage the key function of health care:
the patient care process. The number of errors and varia-
tions between patient groups demonstrate clearly that
health care has a great challenge in front of it. This chal-
lenge requires new attitudes and ways of work from health
care managers and clinicians.

HOPE continues the work within the health quality is-
sue. The quality working party is the key group for HOPE
on this issue. HOPE will be actively involved and will
explore the activities of European Co-operation for Ac-
creditation, The European Commission, The European
Committee for Standardisation, The European Society for
Quality, The European Foundation for Quality Manage-
ment, The European Society for Quality in Health Care
and The International Society for Quality In Health Care.
The Quality working party will continue to explore the
developments in the area of concepts and principles relat-
ing to quality management and their recognition.



54

International Views and Activities
Related to Clinical Audit
EFOMP and Clinical Audit

Eliseo Vano, San Carlos University Hospital. Complutense University. Madrid - Spain  eliseov@med.ucm.es
Alberto Del Guerra. University of Pisa. Department of Physics "E.Fermi". PISA -Italy.  delguerra@pi.infn.it
Herman J. van Kleffens. Elkerliek Hospital, Eindhoven - The Netherlands, H.J.vanKleffens@tue.nl
Alan C Perkins, University of Nottingham, Nottingham - UK
alan.perkins@nottingham.ac.uk

The European Federation of Organisations in Medical
Physics (EFOMP; http://www.efomp.org/index.html) was
founded in 1980. The current membership covers 33 na-
tional organisations which together represent more than
5000 physicists and engineers in the field of Medical
Physics.

EFOMP has a clear positive position to promote quality
assurance programmes and to support clinical audit in
medical exposures.

EFOMP has investigated the implementation of the Eu-
ropean Directives 97/43/Euratom [MED] and 96/29/
Euratom [BSS] amongst their member organizations. The
main conclusions were that the majority:
• considers that the legislation does not

accurately reflect the requirements of MED and
BSS in health care

• have an education and training system
• do not have a continuous professional

development (CPD) system according to Policy
Document 10 of EFOMP

• indicate that governmental resources for
recognition of QE and MPE are not available or
planned.

The MED states that "the establishment of quality assurance
and audit programmes, and inspections by the competent au-
thorities are necessary to ensure that medical exposures are de-
livered under good radiation protection conditions".

Quality Assurance (QA) programmes and the correspond-
ing audit in medical exposures requires the involvement
of medical physics experts. The EFOMP is the European
scientific organisation grouping with the highest experi-
ence and skill to support these activities.

In addition EFOMP supports the training of Medical
Physicists within Europe through the European School
of Medical Physics at the European Scientific Institute
(ESI <http://www.esi.cur-archamps.fr/>) in Archamps,
France and by supporting remote learning packages such
as the EMERALD project.

The perceived EFOMP roles in this area are:
• To elaborate guidelines for good practice in the

physical aspects of medical exposures.
• To define the manpower needed to fulfil the

requirements of QA programmes in the
different installations using ionizing radiation.

• To offer, when needed, independent experts to
act as referees in the European Union when
technical conflicts could arise.

• To help in the definition of instrumentation
required to fulfil the physical measurements
needed for medical exposures (dosimetry,
radiological protection, shielding, etc).

• To cooperate with the working groups of the
European Commission, CENELEC, IEC, etc,
when required in all the aspects concerning
medical physics.

• To cooperate in the organisation of training
courses and training activities in general, and
training of auditors. EFOMP would contribute
to identify centres of excellence in Europe to
share experience in medical physics in some
specific areas of activity.

• To distribute information and documents to all
the European Medical Physics Societies about
standards of good practice, avoidance of
accidents or incidents with radiation, etc.
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Radiology and Clinical Governance

It is very difficult for modern medicine to be delivered
without high quality radiology and pathology.  This fact
is slowly being realised with more resources directed to-
wards imaging departments.  Nevertheless it is still dif-
ficult in any branch of medicine for a service to be good,
cheap and quick.  Clinical Governance can provide a
method of ensuring that the aspects of quality, at least,
are checked.

Radiologists are increasingly having to prove that their
radiological expertise is up to date.  Increasingly this takes
the form of audit data and checking performance via ra-
diological test material.  Thus it is imperative that radi-
ologists work closely with clinicians and pathologists to
obtain feedback about various results.   Such feedback can
conveniently be accomplished at clinico-radiological meet-
ings where discrepancies/errors can be discussed in open
fashion.  It is important that such meetings are held in a
‘blame free’ culture so that everyone can learn from the
event.

Modern imaging is becoming more and more a team ef-
fort with various members contributing to the whole di-
agnostic process.  This includes radiographers responsi-
ble for imaging acquisition (and some types of interpre-
tation), radiologists in training and consultant radiolo-
gists.  Within this team there are various levels of delega-
tion.  One of the thorny issues is that of checking referral
criteria.  Numerous bodies have developed guidelines for
clinical situations where imaging is definitely helpful/
definitely unhelpful.  In these days of increasing finan-

cial stringency, few countries can afford to perform radio-
logical requests which are unlike to alter management.
Such guidelines should mean that patients with urgent
conditions get seen more quickly.  The application of such
guidelines is very much a team approach; the whole de-
partment must be united about requests at the margins
of acceptability; liaison with clinicians is essential to re-
inforce such decisions.  There are now well-established
referral criteria available in all EU countries, based largely
on pioneering work by the UK Royal College of Radi-
ologists.

Team-work also means that everyone must play his or her
full part.  To this end there have been numerous initia-
tives concerning appraisal of an individual / a Unit’s per-
formance.  360-degree appraisal is an evolving tool which
may identify some simple deficiencies which can easily
be corrected.  For example by asking medical secretaries
to comment (anonymously) on certain radiologists’ per-
formance, it may transpire that some reports cannot be
easily heard, making transcription very difficult. In such
a case a simple remedy may make the whole team operate
to better effect.

Clinical Governance will also ensure that staff continue
their professional development throughout their careers.
This is particularly important for more senior radiolo-
gists where numerous technical developments have oc-
curred since they have finished formal training.  In many
countries appropriate periods of leave are made available
for the acquisition/ refinement of new skills.

Discussion

Andrew Hilson:
From information theory you know that if the test have no influence on the outcome,
then there is a zero information contents and there is no point to do it.

Reply:
That is correct and it should then not be done.

CRITERIA FOR GOOD PRACTICE

A K Dixon, MD, Cambridge, UK
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Physical Criteria for Good Practice
in Diagnostic Radiology-Patient Dose
and Image Quality, the Use of Diagnostic
Reference Levels (Special Emphasis on Digital
Radiology)

Eliseo Vano, San Carlos University Hospital. Complutense University. Madrid – Spain
eliseov@med.ucm.es

Abstract

The paper describes the physical criteria for good practice
in diagnostic radiology and how patient dose and image
quality could be used as basic indicators of quality. The
importance of diagnostic reference levels as a tool for
optimisation is highlighted. The challenge of the mas-
sive introduction of digital radiology during the next
decade is also discussed.

Image quality and patient doses can be easily evaluated
and results should be reported as part of the quality as-
surance programmes, and they can be audited.
The existing large European experience in the evaluation
of patient doses and image quality is described. The still
scarce experience for complex procedures with fluoros-
copy (including interventional techniques) and digital
radiology is quoted together with the need to produce
guidelines for these practices. Different approaches for
patient dosimetry in fluoroscopy guided procedures are
discussed.

Diagnostic reference levels are presented as a tool to
optimise radiology procedures and the already proposed
extension to interventional procedures with the introduc-
tion of complexity index is presented. The need of indi-
vidual assessment of skin dose distribution for some com-
plex procedures is introduced together with the investi-
gation levels proposed in the framework of the European
DIMOND consortium.

Digital radiology is discussed as a singular challenge due
that it exist the potential of improve image quality and
diagnostic information with a substantial reduction of
patient dose but it also exists the risk to increase patient
doses if the transition from conventional to digital is not
organised with a careful training and quality assurance
programme. Digital radiology will need specific audit
procedures.

Introduction

The European Directive 97/43/Euratom (CD, 1997) states
that “the establishment of quality assurance and audit
programmes, and inspections by the competent authori-
ties are necessary to ensure that medical exposure is de-
livered under good radiation protection conditions”.
Clinical audit is defined as “a systematic examination or
review of medical radiological procedures which seeks to
improve the quality and the outcome of patient care
through structured review whereby radiological practices,
procedures and results are examined against agreed stand-
ards for good medical radiological procedures, with modi-
fication of practices where indicated and the application
of new standards if necessary”.

A clear delimitation between clinical and physical crite-
ria is not always possible. The outcome of a good diagno-
sis depends of the image quality. This quality can be eas-
ily measured with physical methods but physical and clini-
cal image quality does not always agree. The best image
quality for a physicist could not be the best for a specific
clinical task, but in any case the optimisation can profit
from the physical evaluations.

Patient dose is a clearer parameter. Once defined the im-
age quality needed for a specific clinical task, patient doses
should be as low as achievable.

In this paper the fundamental aspects of the physical cri-
teria for good practice in diagnostic radiology, i.e. pa-
tient dose and image quality, will be discussed. Special
emphasis in the use of diagnostic reference levels and the
specific aspects of digital radiology will also be made.

Patient dosimetry and image quality
assessment

Diagnostic radiology services “produce” images (benefit),
irradiating the patients with a certain dose (risk). A bal-
ance between risk and benefit shall be established. The
number of images obtained during a radiology procedure
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and their quality should be enough for the diagnosis, but
patient doses should be assessed as required by the Euro-
pean Directive 97/43/Euratom (CD, 1997).

Image quality and patient doses can be easily evaluated
and results should be reported as part of the quality as-
surance (QA) programmes, and they can be audited.

There is a wide experience in Europe in the evaluation of
patient doses and image quality for simple diagnostic ra-
diology examinations and computed tomography (CT)
(CONTENTO, 1988; VANO, 1989; HART, 1996, 2001)
and several European Guidelines on image quality crite-
ria have been published for these examinations (EC 1996a,
1996b, 1996c, 1999a). On the contrary, experience for
complex procedures with fluoroscopy (including inter-
ventional techniques) and digital radiology is still scarce.
More research and European surveys would be needed to
produce similar guidelines.

Some experience also exist using image quality and pa-
tient dose as a tool to audit diagnostic radiology practice
(GONZALEZ, 1999).

The European Guidelines focus attention on three aspects:
diagnostic quality of the radiographic image, radiation
dose to the patient and choice of the radiographic tech-
nique, as a means to audit the process of diagnostic
imaging. The adoption of this approach is also feasible in
fluoroscopy and interventional radiology (IR) (Vano,
2001a, b), though image quality and patient dose show a
strong relationship in fluoroscopy and digital imaging
modes. In fluoroscopy guided procedures the two parts
contributing to diagnostic information should be con-
sidered. This information is obtained both from fluoros-
copy and several series of images. Patient doses will be
related with the performance of the x-ray system (typical
dose rate in fluoroscopy and dose/image during series ac-
quisition) and the clinical and technical protocol.

Image quality is usually assessed with anatomical quality
criteria (included in the guidelines) and patient doses are
measured as entrance surface dose (ESD) for conventional
radiography (to be changed by “entrance surface air
kerma”), dose area product (DAP) (or air kerma area prod-
uct), weighted computed tomography dose index (CTDI

w
) and dose length product (DLP) (or computed tomogra-

phy kerma index and kerma length product) for CT.

For fluoroscopy guided procedures, patient dosimetry
could be approached from different levels of information
(VANO, 2001a, b): 1) fluoroscopy time and number of
images, 2) also include entrance dose rate at the surface of

a phantom, dose/image for cine or digital imaging, and
the irradiated patient area, and 3) with measurements of
DAP and entrance skin dose.

The change form conventional to digital radiology is a
challenge for the next decade. GE Medical Systems re-
cently reported 15% growth in sales of medical equip-
ment in the first quarter of 2003 and 45% in picture
archiving and communication systems (PACS) (GE, 2003).
New patient doses surveys and image quality criteria will
be needed.

Diagnostic Reference Levels

Diagnostic Reference Levels (DRL) are defined in the Eu-
ropean Directive 97/43/ EURATOM (DIRECTIVE. 1997)
as “dose levels in medical radio diagnostic practices …
for typical examinations for groups of standard-sized pa-
tients or standard phantoms for broadly defined types of
equipment”. These levels are expected not to be exceeded
for standard procedures when good and normal practice
regarding diagnostic and technical performance is applied.
In article 4 (optimization) is stated that “Member States
shall … promote the establishment and the use of diag-
nostic reference levels …. “.

For simple examinations (adults and paediatric) and CT,
some DRL are proposed in the European Guidelines (EC
1996a, 1996b, 1996c, 1999a). A Guideline has also been
published by the European Commission to help in the
practical application of DRL (EC, 1999b). For interven-
tional radiology some proposals (NEOFOTISTOU, 2003:
VANO, 2001a, b; MARSHALL, 2000) have already been
published although a formal European Guidelines is still
missing. For dental radiology, the European Guidelines
(EC, 1995) has already been updated and a new version
will be published in the next months and it is expected
that some DRL will be included. In any case, some pa-
pers have already been published suggesting such DRL
for dental radiography (GONZALEZ, 2001).

The International Commission on Radiological Protec-
tion (ICRP) has recently published an additional advice
on diagnostic reference levels (ICRP, 2001).

One of the most practical and useful approaches to estab-
lish DRL in fluoroscopy guided procedures would be to
measure typical values of DAP, fluoroscopy time and
number of acquired images. Skin dose distribution with
peak skin dose values should also be sometimes assessed
for some individual patients (VANO, 2001b).
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The size of the patient (height and weight) shall be taken
into account. An increase of 4-5 cm in the thickness of
the examined region can mean an increase of a factor of 2
or more, in dose rate or dose/image. Other crucial factor
is the complexity of the procedure or the complications
during the procedure (PADOVANI, 2001). These aspects
should be taken into account when reference levels for
complex procedures could be proposed.

The follow-up of any patient dosimetry programme in
diagnostic radiology requires the implicit use of DRL to
assess the possible application of corrective action. Audit
programmes should include the comparison of local mean
or median values of patient doses with DRL and the fol-
low up of the possible corrective actions implemented.

DRL are well established in Europe with an important
experience of more that 15 years. In USA the concept is
quite new and the American College of Radiology and
the American Association of Physicists in Medicine have
only recently produced (or are still producing) their Guide-
lines (ACR, 2002; GRAY, 2000).

Reference levels and investigation
levels to avoid skin injuries

Reference levels in terms of DAP proposed for interven-
tional procedures can not be directly used to avoid skin
dose injuries. This is due to possibility to use multiple
projections during a procedure. Thus the accumulated skin
dose derived from DAP may differ from the peak or maxi-
mum skin dose imparted to the patient.

Deterministic effects on the skin can arise with peak doses
over 2-3 Gy depending on patient characteristics, X-ray
exposure conditions and number of repeated exposures.

Investigation levels should be used for this purpose and
applied to individual patients. These investigation levels
would trigger a clinical follow-up procedure or a detailed
assessment of the skin dose involved in this type of inter-
ventional examinations.

An investigation level of 300 Gy.cm2 has been established
in Interventional Cardiology to set off an action of clini-
cal follow up or detailed evaluation of the skin dose dis-
tribution. This value was proposed from experience of
the members of the DIMOND consortium (DIMOND,
2000).

This value, however, could be lowered down to about 200
Gy.cm2 for interventions with an expected concentration
of fields (e.g., in intravascular brachytherapy procedures,

cardiac ablations or special complex PTCA and other non
cardiac interventional complex procedures: TIPS,
embolizations, etc).

It can be estimated that the maximum accumulated dose
is about 3.9 Gy for a DAP of 300 Gy.cm2 and with an
average irradiated field at the patient entrance of about
100 cm2 and 2.6 Gy for 200 Gy.cm2. If the skin irradi-
ated area were substantially higher, these investigation
levels could be increased accordingly (DIMOND, 2000).

Digital Radiology

With digital radiology, higher dose per image usually
means better image quality and as consequence it exists
the risk to use higher dose than necessary. With digital
fluoroscopy systems it is very easy to obtain (and delete)
images and it also exists the risk to obtain more images
than necessary and to irradiate in excess the patients.

Not all the clinical tasks require the same level of image
quality and due that in digital imaging it is easy to corre-
late image quality with patient dose, it should be critical
that quality criteria be established for the different clini-
cal tasks to avoid  excessive doses without a clear addi-
tional benefit in the diagnosis.

In theory it should be possible to obtain the same level of
diagnostic information with lower patient doses than in
conventional film screen imaging, but the risk to increase
doses also exists. Thus, it is convenient to re-evaluate the
local DRL when digital techniques are implanted, to
optimise the image system and the procedures.

A basic training in digital radiology is necessary for radi-
ologists, medical physicists and radiographers involved
in the use of the new digital techniques. This training
should include not only basic aspects, but also details of
the operation of the installed x-ray systems, visualization
units and post-processing capabilities.

The European Consortium DIMOND has done a survey
among radiologists, physicists and radiographers in seven
European hospitals on available resources and relevant is-
sues to be included in training. An evident lack of educa-
tional resources offered by national and international in-
stitutions for digital radiology issues was one of the main
findings. Suggested hours of training have been proposed
as result of the survey (PEER, 2003).

Image compression can be an important aspect influenc-
ing the image quality of archived images in the PACS
and modifying the time necessary to have the images avail-
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able (transmission speed through networks). Loss of im-
age quality could be caused if the level of compression is
too high. As a result, some examinations could be re-
peated delivering more radiation dose to the patients
(ICRP, 2003).

In any case, the level of compression compatible with
enough level of image quality is very dependent on the
modality and should be investigated for the different
modalities and adapted as a compromise to the different
centres taking into account the infrastructure they have
for the network and the hardware available across the cen-
tre.

If images are distributed to the different hospital services
to be reviewed on conventional PC monitors, an impor-
tant level of compression could be used. This will in-
crease substantially the transmission speed. The distribu-
tion of images to other hospitals should only be probably
done for second opinion or for information and not for
diagnosis. In other case special quality assurance programs
have to be implemented.

After initial evaluation of the digital systems, an ongo-
ing, comprehensive quality control programme is required
to ensure that acceptable image quality is maintained,
radiation doses to patients remain as low as practicable,
and that problems with the system are corrected in an
effective and timely manner. Acceptance and constancy
tests should include aspects concerning visualization,
transmission and archiving of the images.

The relatively effortless techniques required to produce
images with digital radiographic and fluoroscopic sys-
tems increase the tendency of practitioners to over-docu-
ment radiological studies. Thus, justification of radia-
tion exposures and optimisation of the radiographic tech-
niques and protocols must be a critical part of the digital
quality assurance programme.

Methodology to allow rejection rate analysis in digital
radiology should be investigated. Images (files) can be
easily deleted and RIS (radiological information systems)
and PACS don’t usually have tools for this analysis.

Quality control and patient dosimetry “on line” (VANO,
2002) could solve part of these challenges in digital radi-
ology.

ConclusionsConclusionsConclusionsConclusionsConclusions

Quality in diagnostic radiology requires good images with
reasonable patient doses. Image quality and patient dose
are easy to be measured, to be reported, and to be au-
dited.

Diagnostic reference levels are one of the best tools for
optimisation and periodic local patient dose assessment
should be done and their results together with image
quality evaluation be part of the clinical audit.

Quality improvement is in part linked to education and
training in radiological protection of referrers, practition-
ers and operators.

Digital radiology is a challenge for the next decade. Im-
ages are easily obtained and it exists the risk to over-docu-
ment radiological studies. Image quality increases when
increasing patient dose and it also exists the risk to ask
for a high quality in all the acquired images without a
clear additional benefit in the diagnosis.

Digital radiology has the potential of improve image
quality and diagnostic information with a substantial re-
duction of patient dose but it also exists the risk to in-
crease patient doses if the transition from conventional to
digital is not organised with a careful training and qual-
ity assurance programme. Digital radiology will need
specific audit procedures.
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discussion

Carlo Back:
Can the system of registering patient doses in interventional radiology be used by the radiologists or
the heads of department to verify that students work correctly?

Reply:
Yes, the idea in the IEC standards was to introduce DAP-values also as a training tool so that young
cardiologists or interventional radiologists become aware of the doses they are giving to the patients.
However, at first they have to be trained in order to become convinced about the importance of these
parameters.

Elisabeth Marshall-Depommier:
How long it takes to send the images to the physics laboratory to be treated?

Reply:
It is fully automatic, the images can be looked only a few seconds later after being taken.

Hannu Järvinen:
You said that it is easy to audit patient dose and image quality. Probably this is done through a review
of the relevant records and data of the hospital, but should the auditors carry out any independent
measurements?

Reply:
In Spain it is mandatory for the hospital radiologists to evaluate once a year, either by calculation or
measurement, the patient dose and image quality for the most frequent examinations done in one
room, and the results shall be reported in an internal report. The auditors will look at the results in this
report only and do not make any own measurements.
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The French Radiation Protection
Referential as a Basis of Clinical
Audit for Medical Exposures

M.Bourguignon,E.Marshall-Depommier,P.Grenier,YS.Cordoliani, H.Beauvais, MC.Hittinger, JN.Talbot,
J.Grellet, T.Hermann, B.Silberman, B.Xerri, G. Frija.
The French steering committee on justification and optimisation in radiology and nuclear medicine.

In order to prepare the implementation of Council Direc-
tive 97/43/Euratom regarding clinical audits (article 6.4),
a radiation protection referential has been established by
a steering committee with the Directorate General for
Nuclear Safety and Radiation Protection (DGSNR). The
steering committee includes representatives of all con-
cerned scientific societies of radiology (Société française
de radiologie - SFR) and nuclear medicine (Société française
de biophysique et médecine nucléaire - SFBMN), experts
working with the Institute of Radiation Protection and
Nuclear Safety (IRSN), and experts working with the
national accreditation and evaluation agency (ANAES) of
the ministry of health.
So far, the radiation protection referential includes 2 na-
tional guides established with a methodology of expert
consensus. In essence, working groups chaired by 2 ex-
pert leaders have been responsible for the writing of the
drafts in their domain of attribution; each document has
been reviewed by a group of experts in the field and the
final validation of this iterative process has been done by
the steering committee.

The guide of procedures in
radiology.

Working groups corresponding to organ radiology have
identified 126 procedures in 4 domains: conventional ra-
diology, computed tomography, interventional radiology
and paediatrics. Each procedure address the following
items : clinical indication, patient preparation, diagnos-
tic requirements, choice of technical parameters,
optimisation of doses, and eventually special conditions.
Radiology procedures have been fully standardised and
are further optimised by a group of more than 240 ex-
perts. Procedures are available on website : www.sfr-
radiologie.asso.fr.
In order to establish diagnostic reference levels for each
procedure, a national campaign of dosimetric measure-
ments is currently on the way with a major contribution
of experts in medical physics (Société française de phy-
sique médicale – SFPM) ; the campaign which started
with the most common procedures and with those deliv-

ering the highest doses will continue in the future with
other procedures.

The referral criteria for imaging
guide.

The referral criteria for imaging guide is established by
13 working groups corresponding to the main headlines
of clinical problems. Working groups are chaired by 2
expert leaders, one from radiology and one from nuclear
medicine. They are seconded by a group of 10 experts
with the following tasks: reviewing of literature, upgrad-
ing of the level of validation of each technique for each
clinical problem, identifying other relevant clinical prob-
lems to be further investigated for validation after litera-
ture survey. Thus, the proposed and reviewed recommen-
dations are scrutinised by a panel of reviewers which a
large participation of general practitioners. More than 600
experts are involved in the process.

The referral criteria for imaging guide is based on the
structure of the Radioprotection N°118 document of the
European Commission which underwent an extensive re-
organisation for two reasons: 1- the list of clinical situa-
tions for requesting examinations has been completed with
the symptoms and pathologies which were missing, and
to take into account the French way of practising medi-
cine 2 - major scientific references from 1998 to 2002
have been added according to the Cochrane methodol-
ogy.
The referral criteria for imaging guide has entered the
validation phase and will be fully validated at the end of
2003.

Other guides

The guide of procedures in nuclear medicine is pending.
It is planned to establish a guide for dental medicine, and
to review the guidelines in radiation therapy which were
established previously by radiation therapists and experts
in medical physics.
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Controls in radiation protection:
audits and inspections

Controls regarding the effective implementation in prac-
tice of all guidelines have to be set up. In application of
the responsibility principle, practitioners are medical
doctors, dentists or other health professionals who are
entitled to take clinical responsibility for an individual
medical exposure. Thus, they are also responsible for the
first control, i.e., internal control, of the use of ionizing
radiations; other controls, i.e., external controls, have to
be organized in the context of an overall quality assur-
ance, i.e., the accreditation of laboratories and depart-
ments. Radiation protection referentials are then needed
to complement other referentials of accreditation.
The decree n°2003-270 of 24 march 2003 transcribed
the directive 97/43 into the French regulations;  new rules
are now then included into the public health code.  It
requests that all guides cited above will be published by
the Ministry of health. They will be made available to
professionals in print, on CD-ROM and on professional
websites.

Consequently, radiation protection controls may be or-
ganized at 2 levels. On the one hand, the control of the

existence of the accreditation tools (procedures, registers
…) would be part of an inspection. On another hand, the
quality of practice would be controlled during clinical
audits by peers. In order not to disturb the functioning of
the laboratories and departments where patients are ex-
posed to ionizing radiations, joint controls by inspectors
and auditors would be desirable.

Based on the rationale described above, the practical or-
ganization of the controls (clinical audits and inspections)
for medical exposures is currently being designed by
French authorities (DGSNR and ANAES).
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discussion

Eliseo Vano:
You said that accreditation of hospitals is mandatory in France. Who is performing the accreditation, is
it a health authority?

Reply:
It is the national accreditation and evaluation agency (ANAES), which is an agency of the Ministry of
Health.

Carlo Back:
I am impressed about the work you do. It seems very systematic like in the UK and Finland.

Reply:
Thank you. About the procedures we would like to discuss with the EC.

Hannu Järvinen:
An accreditation usually includes audits. I wonder if in your case these audits are related to Clinical
Audits, or are these two separate things?

Reply:
I would see it in an opposite way: once you set guidelines for accreditation, then you know exactly what
to do for audits. There are not two separate audits, but we try to merge things as much as possible; for
this, we have a very clear request from the practitioners.

Alfonso Lorente:
Are the procedures for clinical audits detailed in your new Degree or further regulations?

Reply:
The French general procedures for audits have been established and are controlled by ANAES, and now
we are moving on to radiology.
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Criteria for Good Practice in Bone
Densitometry

Harri Sievänen, Sc.D.,Bone Research Group, UKK Institute, Tampere, Finland

Background

Osteoporosis and associated fractures exert a huge socio-
economic impact on our health care systems, and feasible
non-invasive methods are indispensable for appropriate
clinical assessment of this disease. Out of several meth-
ods, dual energy X-ray absorptiometry (DXA) has be-
come the method-of-choice for diagnosis of osteoporosis
and concomitant scientific research, and will certainly be
so in the near future. A low value of DXA-measured areal
bone mineral density (BMD in g/cm2) is associated with
increased risk of osteoporotic fracture and a strong corre-
lation has been observed between the measured BMD and
failure load of actual cadaveric bones. World Health Or-
ganization has proposed operational rules for classifying
patients according to their BMD measurements as being
normal, osteopenic (t-score < -1) or osteoporotic (t-score
< -2.5). It has become a clinical routine that a low BMD
at proximal femur or lumbar spine is almost exclusively
used as an indicator to prescribe drug therapy for oste-
oporosis while observed BMD changes can help the cli-
nician decide whether there is need to change or modify
the given therapy.

In all practical DXA applications the radiation exposure
to the patient or operator remains virtually negligible
(comparable to daily background radiation) meaning that
DXA does not constitute a real safety issue. However, as
being a radiological method, bone densitometry is regu-
lated activity and subject to Clinical Audit. This is par-
ticularly important since the interpretation of BMD is
not straightforward and the BMD measurement itself is
compromised by substantial inaccuracies and uncertain-
ties arising from basic assumptions of DXA. Consequently
we cannot rule out the possibility that false decisions
concerning the patient’s skeletal health or the efficacy of
a therapy are made. Moreover, typical treatment-induced
changes in BMD are quite small (some percents), a fact
that certainly complicates further the reliable applica-
tion of DXA. Nevertheless, DXA is the best available
and primary method for clinical assessment of osteoporo-
sis for the present, and as long as this is the case it is of
salient importance that good practices which consider
properly the inherent nature of the DXA measurement
and associated problems are developed.  These practices
should be adopted and exercised in all bone densitom-
etry units to the extent found appropriate for their objec-
tives.

The process of bone densitometry

Bone densitometry described as a process comprises 1a)
the patient referral to clinical assessment of osteoporosis
or 1b) recruitment of subjects to scientific investigations
of bone, 2) dissemination of preparatory information about
the investigation to patients or subjects, 3) data acquisi-
tion (scanning of the patient) and 4) image and data analy-
sis procedures, 5) maintenance of the device performance,
6) data archiving, and 7) feedback to patients or study
subjects and consequent medical or other actions.

As regards Clinical Audit, the following four cornerstones
of good practice can be pinpointed: operator competence,
quality assurance, normative data and interpretation of re-
sults. The principles of how the adequate quality of these
topics is achieved and maintained should be clearly de-
fined and well documented in the quality manual of the
bone densitometry unit so that they can be readily as-
sessed and verified during Clinical Audit. The primary
purpose of activity (e.g., clinical vs. scientific) and re-
sources of the unit naturally determine the emphases and
specific contents of the quality manual.

Operator competence

As regards the overall quality of bone densitometry, op-
erator competence comes first. DXA is a seemingly easy
method to use, but it is also very easy to do the things
wrong. The precondition for high-quality operator per-
formance is that consistent procedures for patient posi-
tioning, data acquisition (e.g., scan modality, scan speed,
pixel size, definitions of the regions-of-interest) and analy-
sis (e.g., automatic vs. manual, principles of operator in-
tervention, processing of “difficult” images, calculating
of specific variables) are established. In vivo precision val-
ues (in absolute and proportionate terms) for each DXA
application should be determined for each operator be-
fore they start doing DXA measurements independently.
Necessary basic skills can be largely obtained through
manufacturer’s user training and systematic on-site train-
ing. In addition, basic physical operating principles of
the DXA device, the physical meaning of the DXA-meas-
ured variables and the inherent sources of error and inac-
curacy should be taught to the operators. A specific, for-
mal (radiological) education is not necessary for a DXA
operator.
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discussion
Madan Rehani:

The audit review should generally tell us that the facility is working within a given accuracy. Is there
a procedure to establish the accuracy of a bone densitometry facility?

Reply:
No. Actually there are some inherent inaccuracies but the manufacturers are not willing to bring them
up at the moment. The inaccuracies are not crucial in clinical work, but may be important for scientific
studies.

Operator’s experience in all relevant DXA applications
must be maintained and her/his competence to deal with
foreseen (but infrequent) use-, patient- or device-related
problems or deviations verified. Procedures to cope with
unexpected situations should be settled in advance, too.
Whenever possible and practical in terms of the other
activities of the provider of bone densitometry, it is pre-
ferred that the operators could devote themselves to bone
densitometry. There is clear evidence that the precision
of those operators who exclusively do DXA measure-
ments is better compared to those who are sporadically
involved in bone densitometry. It is also possible that
systematic, although small differences in DXA results
can be seen between operators.  It is obvious that scien-
tific research requires more stringent criteria for the
operator competence than the routine clinical work.

Quality assurance

The following general principles apply to all brands and
models of DXA devices available on the market. Need-
less to say, manufacturer’s recommendations for calibra-
tion and other quality control measures constitute the
minimum standard. Daily calibration and systematic
quality control procedures are necessary measures to
monitor and maintain the proper operation and perform-
ance of the DXA device over long periods of time – a
follow-up of a treatment or longitudinal studies can take
several years. Whenever needed (triggered by certain
quality assurance rules), timely corrective actions can be
taken. The quality control procedures should also help
one cope with X-ray source replacements, device up-
grades, software upgrades etc. Cross-calibration schemes
can be outlined, too. Dedicate phantoms may be needed
for this purpose.

Normative data and interpretation
of results

The normative data (young normal data) used for pa-
tient-specific t-score calculations and subsequent clini-
cal decisions or screening for a scientific study should
be clearly defined – a centre-specific values may be pre-
ferred. Decision criteria for the minimum significant

change at individual level (absolute BMD thresholds pre-
ferred – e.g. 0.04 g/cm2) as well as the minimum reason-
able time before a follow-up (a year, two or so) scan should
be defined. Particularly this concerns the clinical work,
where these thresholds can help one avoid taking unnec-
essary actions (either to begin needless therapy or to con-
sider a therapy inefficient). It is stressed here that the in
vivo precision error used for determining the above crite-
ria should concur with the routine of the DXA unit (one
vs. several operators). The above information, in conjunc-
tion with sufficient assessment of potential patient-spe-
cific error sources (e.g., substantial soft tissue changes),
are vital in terms of avoiding biased or false conclusions
regarding the efficacy of an individual patient’s treatment
or the significance or clinical relevance of findings ob-
tained from a scientific study.

Conclusion

Strict guidelines are not reasonable. However, it is ar-
gued that only if the above-outlined groundwork for the
bone densitometry process is laid to applicable extent and
translated into routine action, and all relevant measure-
ment and analysis procedures are properly documented
and continually self-evaluated, a high quality and cost-
effective DXA operation can be anticipated.
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Introduction

Bulgaria is about 30% larger than Austria with about the
same population of 8 Mio. people. The biggest city is
Sofia with 1.3 Mio. inhabitants. Considered as a future
member of the CEC Bulgaria is implementing the CEC
directives supported by twinning projects between Ger-
many and Bulgaria. The task of one of the directives, di-
rective 97/43, is to elaborate national dose reference lev-
els for diagnostic radiology. In a first step a national sur-
vey was organized in order to measure patient doses in
lung radiography.

Materials and Methods

For patient dosimetry a TLD laboratory at the National
Centre for Radiobiology and Radiation Protection
(NCRRP) of Bulgaria in Sofia was available. The capac-
ity for measurements of the project of this laboratory is
about 1000 TLD measurements a year. The used material
is TLD100. The reader in use is a manually driven
Harshaw reader 2000 A/B.

2 TLD chips packed in soldered Polyethylene sachets are
used for the measurements. These are fixed at the entrance
point of the central beam at the patient in order to meas-
ure entrance surface dose. An air kerma calibration of the
TLDs at 60, 100 and 150 kVp was performed at ISUL in
Sofia. The ISUL is included in the IAEA-SSDL network.
The resulting calibration factors are 0.355, 0.385 and
0.420 mGy/nC respectively. This means if a calibration
factor of 0.385 is used an error of +-5% will occur over
the range in use, which is acceptable for the patient meas-
urements.

For the survey the questionnaire of the 1991 CEC trial
[1] was adopted. For each examination, the following data
were gathered: image criteria, type and make of X-ray
equipment used, filtration, nominal focal spot values,
AEC, type of grid, type of film, cassette and film proces-
sor, patient thickness in the centre of the beam, peak ap-
plied potential, focus-to-film distance, focus-to-patient
distance, film size, exposure time, patient dose, tube cur-
rent, and nominal speed class of the screen film system.

In accordance with the guidance on diagnostic reference
levels (DRLs) for medical exposures [2] at each x-ray unit
for every examination a group of patients was measured.
The intension was, if possible, to measure 10 patients per
equipment and examination. As could be shown by Stieve
et. al. [3] 10 patients is a sufficient number to estimate
the mean value of patient dose in lung radiography and
there are indications that even less measurements will re-
sult in an acceptable estimation of the mean value.
Next an Excel spread sheet was built in order to store and
retrieve the measured data.

First pilot measurements were done in Sofia and Shoumen.
A logistic was developed to organise a save transportation
of the TLDs to the different measurement sites in Bul-
garia. Then a course was held in Sofia at the NCRRP to
instruct the co-workers of the different HE-Inspectorates
of Bulgaria how to perform the measurements. After the
course patient measurements are started all over the coun-
try.

Results and Discussion

Measurements were performed at 221 patients with chest
radiography at 39 x-ray units in 9 towns in Bulgaria. The
ending of the lung measurements was 5. 2. 2003.

Table 1 indicates the number of dose measurements actu-
ally carried out, together with their corresponding statis-
tical range (minimum, mean, third quartile and maxi-
mum value). This table also includes the reference value
given in the CEC Quality Criteria Document [4]. In the
last column the results of the 1991 CEC trial are given.

 Bulgaria 1991 CEC trial 
Number of 
measurements 

 
221 

 
354 

Minimum (mGy) 0.03 0.03 
Mean +- 1 S.D. (mGy) 0.78+-0.83 0.36+-0.75 
Maximum (mGy) 9.30 11.99 
Third quartile 0.90 0.39 
CEC reference level 0.30 0.30 

Table 1: Dose statistics.
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Obviously the mean value of the Bulgarian survey is about
2-times higher than that of the CEC trial. The maximum
value is even lower, but the third quartile about 3-times
higher than the CEC reference level. Fig. 1 shows the
dose distribution in Bulgaria compared with that of the
CEC trial.

Bulgaria            1991 CEC trial

If we look at the dose distribution of the CEC trial [fig.
1], we find that more than 70% of the X-ray units have a
value at or below the CEC dose reference level, in Bul-
garia only a minority of about 30% are in this region,
and about the same percentage has a value higher than
1.1 mGy. An explanation for this discrepancy can either
be found in insufficient equipments or in different expo-
sition parameters.

Bulgaria            1991 CEC trial

Figure 2: Distribution of AEC system

As shown in Fig. 2 in Bulgaria automatic exposure con-
trol (AEC) system is used to a less percentage than in the
CEC trial, but this cannot be the explanation for the dif-
ferences in patient dose.

Bulgaria            1991 CEC trial

Figure 3: Distribution of Nominal Speed Class of screen
film system

Fig. 3 shows a comparison of the speed class of screen
film system used in Bulgaria and in the CEC trial. We
find a really surprising situation. More than 70% of the
units in Bulgaria are using a speed class of 400 and higher,
which should result in a tremendous reduction of patient
dose, which we can not realize in the measurements.

Bulgaria            1991 CEC trial

 

Figure 4: Histogram of Radiographic Voltage

Fig. 4 shows the histogram of radiographic voltage used
for chest radiography in Bulgaria an in the CEC. These
two histograms seem to be mirror images. The point of
gravity of the CEC  kVp distribution is at 120-139 kVp
and in the Bulgarian distribution at 60-79 kVp. The low
voltages used in Bulgaria are the explanation for the ex-
cess in patient dose. We saw voltages as low as 55 kVp. In
Bulgaria the low voltage technique for chest radiography
is still in use. After these findings the experts started a
campaign in Bulgaria consisting of 4 steps to introduce
high voltage technique.

Figure 1: Dose distribution
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1. The results of the survey are published in the
Bulgarian Journal of Radiology [5]

            In this publication a leading radiologist stresses
the necessity and advantage of high

            voltage technique.
2. All sites participating at the survey are

informed about the situation.
3. The different HE-Inspectorates in Bulgaria are

informed to force the establishment
of high voltage technique.

4. At the annual meeting of the Bulgarian Society
of Radiology in Varna in October  2003 Prof.
Stieve has an invited paper on the quality
criteria of the CEC with  special focus to thorax
radiography. There will also be a round table at
the meeting  where the necessity and  the
advantage of high voltage lung radiography
will be  discussed.

As a consequence of this campaign it is to be expected the
in Bulgaria high voltage technique for thorax radiogra-
phy will be introduced in the next years. At the moment
and for the near future Bulgaria has to get along with a 3
times higher dose reference level than that one of the CEC.

Fig. 5 shows the variation of the entrance surface dose by
X-ray unit as well as the dose reference level of the CEC
and the  Bulgaria ones. The dose reference level for lung
radiography in Bulgaria was established to be 0.9 mGy,
but it is to be expected that in the near future high volt-
age technique will be introduced because of the campaign
mentioned above and as a consequence the Bulgarian dose
reference level will be reduced significantly.

If we assume that in Bulgaria 125 kV would be used in
future according to the European guidelines on quality
criteria for diagnostic radiographic images we can recal-
culate the patient doses under this assumption.
For this calculation we need the dependence of the pa-
tient dose as a function of the applied kVp. Using an
Alderson phantom this dependence was measured and is
shown in fig. 6.

Figure 6: Surface entrance dose as a function of kVp nor-
malized to 125 kVp.

Using the function of Fig. 6 to correct the measured dose
for 125 kV and requesting a speed class of 400, according
to the quality criteria, we can make a look into the future
of thorax radiography in Bulgaria. If we recalculate all
measured data we end up with Fig. 7

Figure 5: Variation of the entrance surface dose
by X-ray unit
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Figure 7: Variation of entrance surface dose by X-ray unit
when calculated for 125 kVp and speed class of at least
400 and the resulting reference level.

Now  [fig. 7] we calculate a dose reference level of 0,28
mGy which is even below the CEC level. There remains
an important and urgently to be answered question: Is
speed class 800 appropriate  for chest radiography?
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Clinical Audit in Radiotherapy

Hans Svensson and Eric Lartigau, European Society for Therapeutic Radiology and Oncology (ESTRO).

Background.

The cancer incidence increases rapidly in Europe due to
an ageing population and also to other factors (life-stile,
better diagnosis, etc.). As an example, in Sweden 0.6 %
of the male and 0.45% of the female population were
diagnosed with new cancers in 2001 [1]. These numbers
would have been about half, for the world reference age
population. In EU, applying the Swedish data, this would
correspond to about 1.8 mill. new cancer- cases per year.
The number of prevalence cases ( i.e. the number of liv-
ing individuals who have been diagnosed with cancer ),
using the same set of data, would be about 12.5 mill.

In western countries between 40-60 % of all cancer pa-
tients are treated at least once during their disease with
radiation therapy (about 1 mill. patients/year), and more
than half of these cases with curative intend. The prob-
ability of local control and also of serious side effects is
very much dependent on the quality of the treatments.
The professional community in radiotherapy is very much
aware of this situation. ESTRO is therefore involved in
several programmes on quality assurance. ESTRO is a
scientific society with about 5800 members mainly ra-
diation oncologists, medical physicists, and radiation
biologists.

Legislation.

According to EC-directive 97/43 [2] clinical audit in ra-
diotherapy should be carried out in radiotherapy accord-
ing to national regulations. The professional and scien-
tific  societies have an important task to help the health
authorities to transfer these directives into practical na-
tional rules and procedures. ESTRO is involved in co-
ordinating an activity in this field in the ESQUIRE-pro-
gramme (Education, Science and QUality Assurance In
Radiotherapy in Europe). This programme is sponsored
by EC.

Rationales.

In radiotherapy the difference in dose for local tumour
control and serious side effects often is fairly small, see
Figure 1. Radiation oncologists and biologists have con-
tinuously tried to improve the fractionation schedule,

optimise the dose level, reduce dose to organs at risk, etc.
to achieve “complication free cure”. For instance, if a mod-
erate increase in the “ biologically effective dose” of 7 %
to the target volume was possible without increasing the
side effects, then as a mean about 10 % more patients
would benefit from local tumour control [1]. This will
apply for patients treated with curative intend. The im-
pact on survival would of course be smaller as some of
these patients have unknown tumour spread, but still it
shows that a small change in the dose level may have a
great impact on the outcome. This is the reason why the
uncertainty of dose determination in a department must
be within a few percentages and also the target dose and
volume specification must follow some internationally
accepted rules in order to make it possible to transfer ex-
periences between clinics.

Fig.1.The probability for local tumour control, PB,  and seri-
ous side effects, PI, as a function of dose. P+ is the “complica-
tion free cure”. The normalised dose-response gradient is defined
through ã = D dP/dD; as an example ã=2 means that the
probability for local control (or side effects) increases with 2%
if the dose increases with1%. In clinical material ã- values are
often between 1-4 at the steepest part of the curves. In [1] ã-
values for different tumours were used to evaluate the increase
in the number of local controlled cancers for a modest increase in
the dose.
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Audit of Therapy.

Part of the clinical audit ought to include the dose deter-
mination at a department. In some countries (e.g. Fin-
land and U.K.) external teams generally do direct meas-
urements in the radiotherapy centres. A practical solu-
tion when a large number of departments have to be au-
dited is the use of “postal dosimetry”. The IAEA has ex-
perience since the 60-ties of TLD measurements mainly
in the developing countries. IAEAs´ measurements have
been performed in the reference beam geometry. Inside
the ESQUIRE programme, EQUAL ( European QUality
Audit Laboratory) has set up a TLD postal-dosimetry
programme checking several  parameters using photon
and electron beams. This audit includes a) for photon
beams: reference beam output, depth dose curves, output
using different field sizes, and wedge transmission fac-
tors; b) for electrons: reference beam output for different
energies , field sizes, and SSDs; c) for advanced  therapy
with MLCs: different shaped fields with and without
wedges.

About 3000 beams at 499 centres have been checked since
1998 when the service started. This is more than 50% of

all the centres in Europe. The break down into countries
is seen in Figure 2. The service has been possible with a
fairly small staff of 4-5 persons at the Institut Gustave
Roussy in Paris. The tolerance level for the participating
centres has been set to a dose deviation from the EQUAL
measurement of 5%. As much as about 17% of all beams
had to be rechecked as the levels were outside the toler-
ance. Verified dosimetric problems after additional checks
were found in 2% of all beams. Site visits had to be per-
formed in 15 centres when the problems could not be
solved through communications.
Inside the ESQUIRE programme also audit programmes
for brachytherapy  (BRAPHYS) and for advanced therapy
applying Intensity Modulated Beams (QUASIMODO) are
developed.

A parallel “clinical” programme on assessment of the con-
sequences of radiotherapy for the patients is carried out
(REACT). This programme deals with methods for reg-
istration and management of side effects.

Percentage of the centres in the the countries
checked in the  frame of the EQUAL programme

Fig.2.
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Vic Levin:
The complexity of auditing good practice in radiotherapy may result in being satisfied with dose audit
that is the least problematic thing. However, elements like CT scanning and simulation should also be
addressed and not left for the diagnostic groups.

Reply:
I am sorry if you have misunderstood my lecture. The first part of it was just to indicate the importance
of accurate determination of volumes. I fully agree with you that the total process of radiotherapy must
be audited, and dose is only the starting point.

Eliseo Vano:
What do you consider as the three priorities to be audited in radiotherapy?

Reply:
(1) Dosimetry, (2) Fractionation, (3) How good is diagnostics.

Michael Moores:
Cost effectiveness was well addressed in your talk. The population dose from diagnostic radiology leads
to an estimated cost detriment of 24 billion euros per year, and with 0,001 % costs of establishing an
audit program this would be very cost effective. This type of arguments are now needed for political
decision makers.

Reply:
I fully agree.

It is of great importance that new audit procedures are
available when new techniques are introduced. The re-
search, presented here, is sponsored by EC. Unfortunately,
the support is during a very limited period but the therapy
is continuously developing. In U.S. more 30 highly quali-
fied persons [3] are working in the Radiological Physics
Center (RPC), with this type of audit. A similar institute
is very much needed in Europe.

Conclusions:

a) It has been shown that fairly small changes in
the radiation therapy procedures may have a
great impact on the outcome of the therapy.
An audit could help to assure good practice, as
it might be difficult internally in a centre to
reveal problems.

b) In Europe the legislation is available to require
an audit but still detailed national practices
need to be developed.

c) Temporary funding has been available from EC
to establish Quality Assurance and Audit
programmes in Europe but a permanent
structure is needed.
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Dosimetric Criteria

Hans Bjerke and Elin Agathe Hult
Norwegian Radiation Protection Authority

Abstract

The basis for good practice in radiotherapy is a standard
based and well functioning dosimetry. What are the cri-
teria for this dosimetry? In the field of radiotherapy the
dosimetry deals with absorbed dose to water in units of
gray and geometrical dose distribution to the tumor cells.

At the Norwegian Radiation Protection Authority
(NRPA) a national group called KVIST is working on
quality assurance in radiotherapy. Dosimetry is one of their
tasks, and this work is done by the standard dosimetry
laboratory at NRPA. Under the umbrella of KVIST the
reference dosimetry at hospitals are reviewed. The refer-
ence doses determined by the hospitals are compared with
doses determined by NRPA.

For a review or audit the dosimetric criteria may be
grouped in

1. dosimetry equipment
2. implementation of dosimetry protocol
3. dosimetry maintenance and skills
4. display of gross tumor volume and dose

distribution
5. tools for cure and risk assessment
6. dose reporting
7. dose information for validation of treatment

outcome.

Our roundtrip was a dose comparison and covered only
the three first criteria.

Introduction

“Radiation therapy is the use of ionising radiations for
the treatment of disease.” according to the International
Commission on Radiological Protection ICRP publica-
tion 44 [1] from 1985, and “the goal of radiation therapy
is the delivery of an adequate dose which is judiciously
distributed within the target volume while minimizing
both the volume of normal tissue irradiated directly and
the radiation dose to which all normal tissue are indi-
rectly subjected.” This gives the background for the
dosimetry in radiotherapy and the reason for dosimetry
standardizing, protocols and procedures; the dosimetric

criteria. It became of current interest at NRPA when the
absorbed dose to water standard was introduced and IAEA
published TRS 398 [2], the code of practice for absorbed
dose to water. In Norway a system was formed for imple-
menting the new standard and protocol [3].

Materials and methods

The subject in dosimetry comparisons of ionising radia-
tion is the dose determined by different teams. Although
dosimetry is a little part of the work in the radiotherapy
clinic, it is an important part, and also of the clinical
audit. The dosimetry audited in Norwegian radiotherapy
centres was performed in 2001 – 2002. The Norwegian
SSDL at NRPA was equipped for dosimetry in photon
and electron beams and made the “audit team”.

The dosimetry protocols used in the audit was TRS 277
[4], TRS 381 [5] and TRS 398 [2] from IAEA.
Worksheets from IAEA were employed to collect data
from the measurements, correcting the results and calcu-
lating the dose. It was agreed on the program for meas-
urements before the visit.

In the first roundtrip doses in photon beams were deter-
mined. Two measuring teams were measuring parallel at
two linacs; the “audit team” and the local team (medical
physicist at the hospital using local equipment). In the
second visit the “audit team” performed dose determina-
tion in electron beams. Because of lack of time, this dose
determination was compared with the monitor of the linac,
which was calibrated some days before the visit.

For quality control of the dose determination of the “au-
dit team”, it went to the Nordic countries to compare the
calibration at the SSDLs and the dose determination in
the clinical beams. Finland, Sweden and Denmark have
been visited.

Results

In the beginning of the audit the measurements itself
were focused. After some visits the measurements went
on well and interests moved to criteria for dosimetry. First
the dosimetry equipment like ionisation chambers, elec-
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trometers and phantoms caused different dose results. Sec-
ondly, local implementation of dosimetry protocol in the
clinic. Thirdly, maintenance and skills; barometer hav-
ing old calibration and operating a remote controlled water
phantom. Our dosimetry audit went so far. For the com-
pleteness for radiotherapy the last four criteria groups are
given.
The understanding and imagination of the dose distribu-
tion in the irradiated body are mandatory for the
optimisation process. In the last decades, CT- and MR-
images and dose planning systems are tools for clear and
certain information of dose distribution. Test procedures
and phantom are developed for quality control of these.
It is proposed to have one criteria group for the display of
tumor volume and dose distribution.
Every patient undergoes individual optimisation. The
tools for cure and risk assessment in the dose response
analyses need quality control.
International Commission on Radiation Units and Meas-
urements (ICRU) has published reports on dose specifi-
cation for reporting in radiotherapy. In the Nordic coun-
tries Nordic Association of Clinical Physics (NACP) in
1997 recommended specification on dose delivery in ra-
diation therapy [6]. In Norway there is a consensus on
definitions, guidelines for use, documentation and report-
ing. This will be published in Norwegian this year. It is
clear that the documentation and reporting of dose need
criteria.
When the outcome of different treatments is compared,
as for dose escalation, the doses are often given in a number
of grays. For this situation and for historical review of
treatment outcome, the doses need to be understood
equally.

In the Norwegian “dosimetry audit” we compared the
dose determination in photon beams. The results for pho-
ton beams are given in figure 1. You will see the Norwe-
gian beams 1 to 16 and the two control beams QC1 and
QC2 from comparison with STUK, Finland. Dose deter-
mination using TRS 398 [2] gives 1 % higher dose than
using TRS 277 [4], see figure 1. Using TRS 277 [4] the
local dose determination and dose determined by the “au-
dit team” had a deviation in the range -1.9 % to 4.4 %,
see figure 2.
For electron beams, NRPA dose determination and 100
MU from the linacs are given in figure 3. The results
were in the range -2.2 % to 4.6 %. Results from cham-
bers calibrated at SSDLs in Finland, Sweden and Den-
mark are given in figure 4 together with calibration from
PSDL in France. You will also find results from dosimetry
at hospitals outside Norway in figure 4.

Discussion and conclusions

Comparisons of the Nordic calibration service showed
good agreement. The dosimetry in the clinical beams in
Norway had deviation because of incomplete implemen-
tation of earlier dosimetry protocol. Based on absorbed
dose to water standard and protocol dose determination
in clinical beams will improve. It is a need for national
audit dosimetry programs to maintain the clinical
dosimetry and test compliance with standards and
protocols.
The main issue in radiation therapy is to give an adequate
and adapted dose picture to all parties involved in the
treatment and by that give the best treatment for the pa-
tient and a basis for further development. Brahme et al.
[7] discussed the accuracy requirements in external beam
therapy. The conclusions from 1988 state that the uncer-
tainty in total radiation response for high energy photon
beams were 7.6 % (1 s). In 2001 Brahme and colleagues
presented a model for biological optimised intensity-
modulated radiation beams [8]. With this model the mean
tumor dose increase from 59 Gy in the conventional case
to 76 Gy for the modulated, and the complication-free
cure going from 50 % to 85 %. It is clear that the im-
proving of imaging quality throughout the radiotherapy
process and the biological models will change cancer treat-
ment using radiation therapy. The requirements for the
dosimetry has changed with larger doses and smaller mar-
gins. The proposed groups of dosimetric criteria may be
of help when developing criteria for the new treatment
techniques.
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Figure 1 Theoretical determination of relative dose in a NRPA phantom
((TRS 398 dose)/(TRS 277 dose)) given in per cent.

Figure 2 The deviation (%) of the NRPA dose determination (TRS 277) from the local dose
determination (TRS 277) for different photon beam qualities TPR

20,10
. The baseline is dose

measured with local equipment. For QC1 and QC2, STUK dose determination is the baseline.
For each B and Q, one pillar represents measurements from one chamber.
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Figure 3 Deviation (%) of the NRPA dose determination (TRS 398) and 100 monitor
units given by the linac (TRS 381) for different electron beams.

Figure 4 Ratios of calibration coefficients are given for two chambers; SSDLs and PSDL
relative to NRPA. And ratios of dose determinations in clinical beams are given, local
relative to NRPA. Determinations at HYKS were done by STUK.
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Criteria of the Italian National
Institute of Health on Quality Audit
in Radiotherapy

Sandro Onori, Pier Luigi Morosini, Antonella Rosi, Maria Antonella Tabocchini, Vincenza Viti, Istituto
Superiore di Sanità, Roma, Italy

Monitoring of healthcare provision can follow regulatory
models or collegial models. Accreditation of all health
services in Italy is legally compulsory, therefore the hos-
pitals (public and private, university hospitals and gen-
eral hospitals as well as scientific hospitals) must be
accreditated according to regulatory models. On the other
hand, Italian legislation points out also the necessity of
establishing programs for collegial accreditation.

Clinical audits can be included in both the models of
accreditation. The healthcare organisations should move
from the  concept of quality assurance to that of continu-
ous quality improvement and, according to us, the clini-
cal audits should be organised to help operators in this
task.

In recent years, the Italian National Institute of Health
(ISS) with government financial supports has started some
programs of collegial accreditation in the field of radio-
therapy. Purpose of this activity is the developing and
testing of tools that allow examination and evaluation
through a systematic review of the radiotherapy  activi-
ties.  Clinical indicators are recognised as an efficient tool
to this purpose as their introduction into an accreditation
program offers an objective measure of clinical manage-
ment and outcome of care. Furthermore they may facili-
tate the collection of national data on which standard can
be created and performances of the Centres with respect
to the national level evaluated.

Some of the indicators that we have developed in these
projects have been used also in the field of regulatory
accreditation, thus testifying that the margins of defini-
tion of the two models, collegial or regulatory, have not a
clean cut.

Goal of the ISS projects is therefore the development of a
voluntary program of accreditation for radiotherapy by
defining and testing appropriate evaluation indicators.
Audits based on these indicators are then performed. We
have implemented different sets of indicators that allow
to monitor different aspects of the radiotherapy treatments.
The indicators have been developed jointly by radiation
oncologists, medical physicists and radiation technolo-
gists.

As a general procedure, we have established committees
that have to develop indicators of structure, process and
outcome. Since the development of indicators is an ongo-
ing process requiring refinement and improvement, a first
collection of data on a number of pilot Centers has been
established with the purpose of testing and emending, if
necessary, the indicators. In a successive phase, the audit,
based on the chosen indicators, will be extended to all the
Italian Centers that ask for participating. The indicators
so tested can also be used for the auto evaluation of the
performances of a single centre or for a peer review of
activities among Centers.

Let see in more detail the sets of indicators that we chose.

In the first phase of the project we selected and defined a
number of general indicators. In this case mainly process
and structure indicators were chosen (see relative paper
here presented).

In the second phase of the project we defined clinical in-
dicators selected for pathologies. In this case we are de-
veloping a minimum of six indicators for each of the cho-
sen pathology, one of which is a structure indicator and at
least one of which is an outcome indicator. This phase,
still in progress, considers the following treatments: treat-
ment of prostate, ORL, lung, rectum, gynaecological and
breast cancers. Indicators for palliative treatments (bone
metastases) are also considered.

Special audits for dosimetry have been implemented.
Reference and non reference (treatment of the rectum ac-
cording to national guidelines of radiation oncologists)
conditions have been considered. Indicators of the accu-
racy in dose delivery are currently being defined (see rela-
tive paper here presented). A dosimetric audit for
intraopearative radiotherapy has been also planned and
will start in the current year.

We have paid attention also to the definition of indica-
tors for total body irradiation (TBI) in bone marrow trans-
plantation. In this case, the follow up of the patients is
performed by the haematologists and their involvement
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is necessary to define correct indicators. We have started
a project that considers the collection of databases to
monitor efficacy and toxicity of TBI as first step. The
early and late toxic effects as well as the effectiveness of
transplantation are examined in parallel with the exami-
nation of TBI parameters.

To define reference systems is not always an easy task. In
fact, an audit compares performances of the Centre against
thresholds and/or national aggregate data. The aim of the
development of indicators is not only that of the survey-
ing of patient care processes and outcomes, but also to
facilitate the collection of national data on the processes
and outcomes. The  creation of databases is therefore  also
an important goal of the audit based on evaluation indi-
cators.

In parallel with the evaluation activity the ISS is con-
tinuously developing guidelines for quality assurance in
radiotherapy. These guidelines, jointly developed by ra-
diation oncologists, medical physicists and radiotherapy
technicians from Italian Centres of radiotherapy and of
medical physics, may help operators in obtaining  thresh-
olds or standards.

A recent document for quality assurance in radiotherapy
presents comprehensive national guidelines and, in par-
ticular, contains the professional profiles, roles and re-
sponsibilities, personnel and equipment requirements as
well as the main items of the procedures. A second docu-
ment on conformal radiotherapy is in progress.

Guidelines have been elaborated also for  quality con-
trols, for quality assurance in total body irradiation, for
quality assurance in intraoperative radiotherapy. Finally,
indications were given to elaborate quality manual for
radiotherapy and connected medical physics activities.
This last document contains the main principles of the
quality policy, the role of the quality manual in a con-
tinuous quality improvement program and a scheme to
elaborate procedures for   the process of external beam
therapy are reported.

These documents accompany Italian guidelines elaborated
by professional associations such as those of the radiation
oncologists and of medical physicist. All this documents
may constitute reference material in developing  the in-
dicators and performing the clinical audit.

Discussion

Vic Levin:
Why is brachytherapy not included in your program?

Reply:
We have already published some general guidelines for brachytherapy, which are now being reconsid-
ered.

Carlo Back:
Can you give examples on your general indicators?

Reply:
This will be in my afternoon lecture.

Eliseo Vano:
What are your first three priorities to be audited?

Reply:
I am not ready to answer this. We are waiting for indications from the government while getting
started in the meantime.
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Audit, assessment, and accreditation
in Nuclear Medicine

A.J.W. Hilson, MB MSc FRCP, Consultant in Nuclear Medicine,
Royal Free Hospital London NW3 2QG, UK

This paper reviews the current state of activity in Nu-
clear Medicine. In the UK this takes place under the aus-
pices of the British Nuclear Medicine Society - BNMS -
and the Royal Colleges of Physicians - RCP- and Radi-
ologists - RCR; in Europe under the European Associa-
tion of Nuclear Medicine - EANM- and in the USA un-
der the Society of Nuclear Medicine - SNM - and allied
organisations. It also attempts to put some of these issues
in the context of revalidation of medical practitioners.

Audit implies comparison with a standard, and it is im-
portant to realise and admit that in Nuclear Medicine, as
in most diagnostic specialties, it is almost impossible to
perform true clinical audit in routine clinical practice.
To give a specific example: as part of its requirements for
revalidation, the General Medical Council (GMC) in the
UK requires all doctors to show that they are performing
well against standards set for their specialty- by defini-
tion an audit. Such a standard for a surgeon might be to
show that his operative mortality and post-operative com-
plication rate are comparable to those of his peers; for an
oncologist that his patients’ survival figures are similarly
acceptable, and that they are managed according to na-
tional protocols.
In the case of Nuclear Medicine, the standards will be set
by the RCP and RCR. A working group of the BNMS,
RCP, and RCR have agreed that what we would like to
know is the accuracy of reporting. For instance, for a given
practitioner, what proportion of patients having a venti-
lation/perfusion lung scan in whom he reports a high
probability of pulmonary embolism does the patient truly
have an embolus? Unfortunately, there is no clinically
acceptable method of proving whether the patient has or
has not had an embolism - the scan IS the standard. There-
fore the most that can be achieved is a consensus on the
interpretation of a given study.
Nuclear Medicine is not unique - the same applies to
almost all diagnostic imaging modalities.
Therefore, the standard that has been set by the working
party refers to process - the percentage of studies for pos-
sible acute pulmonary embolism performed within one
working day of the receipt of the request, and the per-
centage of studies reported on the day they are performed.

The underlying assumption of this, and many “clinical
audits” in the field of imaging, is that a practitioner work-
ing to high standards of process is likely to have high
standards of reporting accuracy. It is against this back-
ground that the following should be read.

The BNMS has had a long-standing programme of or-
ganisational audit. A series of standards have been devel-
oped (and is available on the BNMS website -
www.bnms.org.uk ). The original set was based on ones
produced by the American College of Nuclear Physicians
- ACNP - referring to the organisation of the department.
To these have been added standards produced by the Medi-
cal Physicists and Radiopharmacists. All standards are
graded using a scheme based on used by the King’s Fund.
An “A” standard is one based on legislation, or similar
codes, and is referenced to its source . A “B” standard is
one which is generally considered good practice. A “C”
standard is one which may be helpful. The department
being assessed fills in the proforma, (this self-assessment
is probably on of the major benefits of the programme)
and is then visited by a team of trained assessors (typi-
cally two physicians, a clinical scientist, and possibly a
technologist and a radiopharmacist) who spend at least a
day going round the department and talking to all the
staff. At the end, a report is produced as to how the de-
partment performs against the standards - a peer-review
audit.
Some groups perform peer-review of reporting. There some
regional Nuclear Medicine groups which meet regularly,
and at some of these participants may be asked to bring,
say, the first lung scan performed that month, and the
interpretations are discussed.
Another approach is that reported at the BNMS annual
meeting this year, when a group of “expert” reporters re-
viewed each others reports. This was an attempt not only
to look at accuracy, but also to look at the “error”rate - an
important statistic. If we are to define unsatisfactory prac-
tice , we must define an “acceptable” error rate. There is
some data on this in radiology.

In Europe, the EANM is starting to rollout a programme
of accreditation of departments. This is based on three
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elements. All staff in the department must be suitably
trained and licenced to national standards. All studies
must be performed in accordance with externally-refer-
enced guidelines. The department must take part in an
external quality system - preferably ISO9000, but also
possibly the BNMS audit programme.

Other local approaches exist. In Belgium, it was agreed
that there was variation in the reporting of DMSA static
renal scans. Fifty studies were circulated around every
Nuclear Medicine practitioner, and the results compared.
The results were then fed back as a CD with all the stud-
ies. This CD was circulated widely in Europe, and it is
possible to review all the studies, and compare your indi-
vidual opinion with the Belgian consensus.

In the USA there are several initiatives. The SNM has
taken over a programme started by the ACNP. This pro-
duces one or two phantoms a year. Participants pay a fee
of up to $1000, and are sent a phantom. They fill this
with radioactivity, image it in accordance with their usual
imaging protocol, and return the images and an interpre-
tative report based on a given clinical scenario. Participa-
tion in this programme is compulsory for Nuclear Medi-
cine departments in VA hospitals.

The Intersocietal Commission for Accreditation of Nu-
clear Laboratories (ICANL) offers accreditation of depart-
ments, as does the American College of Radiology (ACR).
The ACR accreditation depends accreditation and train-
ing of staff, performance of quality control programmes
at designated intervals, and submission of phantom im-
ages, and two clinical studies from each camera accred-
ited. The ICANL is more thorough, with standards for
organisation and structure, process of Nuclear Medicine
testing, and Outcome and quality, requiring evidence of
documentation of protocols as well as training and pro-
duction of images. In addition, the ICANL sends a trained
assessor to the department for a day. Interestingly, the
ICANL is the only programme that specifies CME re-
quirements - 15 hours of relevant CME over a three year
cycle.

In summary, there is a considerable activity of audit type
in the Nuclear Medicine field. However, little of this is
strictly clinical audit, but it is difficult to see how to
improve this.

Keith Harding:
What would you actually do, if you, as a clinician, are asked to judge the performance?

Reply:
I should go to the same sort of depth as the radiologists are now recommending, e.g. I would require
three observers, working independently, assessing performance over at least 60 scans.

Michael Moores:
This is how I think Clinical Audit is exactly. If we admit that human interpreter is the limiting factor
in the diagnostic outcome, how can we improve the tests and information content in order to reduce
the individual variations?

Reply:
Here the structure and process audits are very important.

Hannu Järvinen:
Do you think that Clinical Audits could partly overlap with the reviews and assessments carried out in
connection with an accreditation process?

Reply:
It depends on how you interpret Clinical Audit. If you consider it as a part of the ISO standards
program, then there are a lot of similar things. There is no formal Clinical Audit program established
by the EANM.

Discussion



82

PRACTICAL IMPLEMENTATION OF
CLINICAL AUDIT: National experiences

Experiences on
Clinical Audit in the UK

Charles D Shaw MB BS, PhD, FHSM, FFCM, London UK.

Motivation for quality in the UK

In the early 1990s, many factors drove quality in the UK
National Health Service – and thus in the private sector
too- including:
• Consumerism: public pressure, endorsed by

government policy, for involving the users in
making choices not only about their own care
but also about the services in general

• Clinical professions: determination to retain
initiative in the evaluation of clinical practice
and training, and to demonstrate effective self-
regulation in the face of growing management
demands for accountability

• Parallels in industry: increasing emphasis on
quality management ‘and customer satisfaction
in both manufacturing and service  industries

• NHS reforms: a national review (Griffiths
Report1) led in the early 1980s to the
introduction of general managers and senior
directors with responsibility for quality
assurance (mostly customer service) and various
“value for money” initiatives led to
specifications  tendering (mostly for hotel
services).  In 1989 a political rethink (White
Paper2) aimed to remove quality disincentives
‘by introducing internal competition between
providers (NHS and independent); it also
prescribed medical audit to improve the quality
of clinical care3,4

Prompted by the above, many initiatives contributed to
setting standards, measuring performance and implement-

ing change, but the term “quality assurance” is not widely
used in the UK - especially in clinical practice where “au-
dit” is more common and later became a major part of
“clinical governance”.

Clinical professions

In the late 1970s, many professional bodies were scepti-
cal about clinical quality assurance; for example, the Brit-
ish Medical Association reported to the Royal Commis-
sion on the NHS in 1977, “We are not convinced of the
need for further supervision of a qualified doctor’s stand-
ard of care”. But a survey of 33 national specialist bodies
in 1985 - well before the Government White Paper – had
shown a general acceptance of professional responsibility,
and numerous initiatives (in health service research, au-
dit, guidelines, standards education and communication)
towards quality assurance.  Some national professional
bodies (eg nursing and midwifery5, general practitioners6

and radiographers7) attempted to develop an overall plan
to introduce these ideas but few health service manager
were willing to provide organisational or financial sup-
port at local level. The White Paper in 1989 injected
incentives into the NHS and private sector to compete in
terms of quality, and specifically required the introduc-
tion of medical audit.  This latter was then endorsed by
the General Medical Council and the Standing Commit-
tee on Postgraduate Medical Education8 and generally
developed the debate on medical accountability9.  But
the same attention and funding was not aimed at other
clinical professions.
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Clinical practice
Research

As in many other countries, the introduction of system-
atic measurement of clinical quality showed wide varia-
tions in the provision and outcomes of healthcare, sub-
stantial absence of research-based evidence for the effi-
cacy of many common clinical practices, and gaps be-
tween what is known to be good practice and what clini-
cians actually do. Several avenues of health service research
and development were relevant to the development of
audit, including:
• Appropriateness/variations: large scale clinical

and epidemiological surveys of patterns of
service provision fuelled debate about what
level of intervention is either appropriate or
affordable, for example in radiotherapy
fractionation10, hospital admission rates11,  pre-
operative chest X-ray12

• Clinical guidelines: in pursuit of more
appropriate clinical practice and as tools for
quality assurance, national guidelines were
published both from consensus development
conferences and from clinical working parties
such as stroke13, diagnostic radiology14,
fractured neck of femur15

• Outcomes measurement: the royal colleges and
the health departments pursued methods of
quantifying clinical outcomes which are
sensitive to risk and casemix.

Clinical audit

The White Paper built on the growing interest of profes-
sional bodies by formally endorsing and funding medical
audit, defined as “The systematic, critical analysis of the
quality of medical care including the procedures used for
diagnosis and treatment, the use of resources, and the re-
sulting outcome and quality of life for the patient”. The
national departments of health issued directives (eg for
England16) on the structure and functions of medical au-
dit committees at regional and local level for hospital,
community and primary care - and on their accountabil-
ity to management17.  National steering groups were set
up for Scotland, Wales, Northern Ireland and eventually
England.

Thus, by 1991 all doctors in the NHS were expected to
be involved in formal review of clinical practice.  Local
arrangements varied within the UK but they generally
included links between GP and hospital care, with post-
graduate education, with management and, increasingly,
with nursing and other clinical professions which were
not included in the original White Paper edict.

National bodies

National bodies, especially the royal colleges and other
independent professional bodies, promoted audit in a va-
riety of ways: guidelines for good practice; national audit
studies (confidential enquiries such as maternal mortal-
ity18, stillbirths and deaths in infancy19, perioperative
deaths20; pooling of individual practitioners’ data for con-
fidential collaborative audit networks; databases of audit
activity eg in nursing21;   training in audit techniques
and the inclusion of performance measurement in the
curriculum and assessment of trainees and training posts

Management and quality

Although there was interest in formal quality assurance
prior to the 1989 White Paper among some clinical pro-
fessions, the early pressure for comprehensive programmes
came largely from managers seeking improved “customer
relations” and “value for money”.  The more cynical cli-
nicians interpreted this as trivialising the traditional at-
titude to patients and cutting costs in an already under-
funded NHS. Fortunately, the progressive integration of
clinicians - particularly doctors - into management (as
general managers, clinical directors and GP fundholders)
greatly reduced their adversarial view of “the administra-
tion”. But, until doctors were encouraged into medical
audit by the White Paper, they had tended to regard qual-
ity assurance as the business of nurses, many of whom
had been given this general responsibility in hospitals
following the Griffiths report on the management of the
NHS. The reduction of tribalism among clinical profes-
sions and their closer relationship to management made
possible a closer approach to total quality management.
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Some lessons learned
Policy and purpose

The Thatcher reforms towards an internal market were a
mixed blessing for quality:
• National strategic targets (eg for the Health of

the Nation22) become less easy to pursue as
central control was devolved to local purchasing
and GP fundholders

• The cost and volume of services was easier to
measure than quality which tended to be
sacrificed to meet contract demands

• Access to services became determined by
purchasing power rather than by population or
individual needs.

Quality assurance had many customers:
• Activities often paid insufficient attention to

patients’ views, particularly with regard to
clinical matters

• The relative roles of purchasers and providers in
assuring quality were never fully defined

• The purpose of clinical quality assurance was
variously seen as for professional education or as
a means of control by management

Organisation

Quality assurance efforts were fragmented:
• Initiatives in resource management,

information technology, consumerism and
clinical audit were often managed separately at
local and national level

• The separation of funding and management
inhibited quality at the interface between
primary health care and other services

• NHS organisational directives and funding
favoured medical rather than clinical
participation

• Peer groups based on common professional
interest conflicted with the boundaries of
competing management units

Methods

Quality initiatives did not guarantee assurance:
• Activities and methods were not subject to

scientific scrutiny
• National guidance on clinical audit focused on

organisation and resources rather than on
practical methods

• Quality “indicators” required by different
purchasers varied widely in relevance and
validity

• Local implementation of conclusions from
national audit studies depended increasingly on
purchasers rather than providers

Resources

Routinely collected clinical data were often inadequate
for quality assurance:
• Many information systems were geared to

resource management rather than clinical audit
• Data capture was commonly inadequate in

scope (eg excluded outpatient case-mix),
completeness (eg co-morbidity) and accuracy
(eg primary diagnosis)

• Some doctors were not given or did not accept
responsibility for the accuracy of clinical
recording

• Service contracts tended to take priority over
clinical audit in access to information

Funding arrangements can distort priorities:
• If funds are allocated specifically to providers

for clinical audit, the activity is unlikely to be
integrated with everyday operations; if they are
built into contracts by purchasers, the activity
may cease

• Following the White Paper, NHS allocations
for audit favoured capital expenditure
(implying computers were essential) and
medical staff in hospital; primary care and
allied professions were relatively disadvantaged

Quality assurance efforts continued to be duplicated:
• Despite several specialist networks, there was

no effective and comprehensive national focus
for standards and quality in health
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In short, clinical audit and quality assurance in UK
healthcare developed since the mid-1980s driven by a se-
ries of national policy initiatives in the NHS, by increas-
ing determination of the clinical professions to maintain
standards, and by a general consumer movement to know
more about public and professional services. Much has
been achieved but, as was noted in the report of the Bris-
tol Inquiry into paediatric cardiac surgery, many of the
issues of the early 1990s had not been resolved ten years
later.
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Keith Harding:
If we have not yet recognized it, now we know that Clinical Audit is a vast topic!

discussion
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Experiences on
Clinical Audit in the netherland

Peter J.A. Ophof, radiologist, Managing Director Department of Radiology and Nuclear Medicin, Medical
Centre Rijnmond-Zuid, Rotterdam, The Netherlands Chairman Committee Visitation of Non-Teaching
Hospitals, Dutch Society of Radiology.  Rotterdam, The Netherlands.

Through the initiative of the Scientific Board of CBO
(Dutch Institute for Healthcare Improvement
(www.cbo.nl) and the Dutch Association of Medical Spe-
cialists every Medical Scientific Society set up a their own
Committee for Quality Improvement in the early nine-
ties. The Society for Radiology established such a com-
mittee in 1992. The aim of this committee is to improve
the quality of the radiological work in our country.
Through clinical audits, or better external peer reviews, a
better insight in the quality of radiological departments
could be acquired. A system of visitation was set up.

After a test period, in which a radiological variation of
the standard national questionnaire format was used, sys-
tematic visitation of radiological departments started in
1996. Since then annually 10-12 departments are vis-
ited. Despite or because our audits are volutary, not un-
der obligation by law and not embedded in a system of
accreditation or certification they are well regarded and
appreciated.
This early system of auditing had strong emphasis on the
functioning of the radiologists in the department and their
mutual co-operation, the communication within the de-
partment and the communication of the radiologists and
department with other disciplines in the hospital, their
staff, spacial and instrumental provisions, organisation
and processes. By answering a questionnaire before the
date of audit the radiologists reached already a higher
level of understanding of and a better insight in their
department through this process of self-evaluation. They
were confronted with items that needed improvement even
before the actual audit took place. Since these medical
audits are more of an external peer review discussions with
collegues (mutualy!) leaded to new opinions and ideas.
Recommendations for improvement were made mainly
on the structure and processes.

Quality in health care refers to 1. strucuture, 2. processes
and 3. results of care, science and education. We had to
improve our own system because the results were under-
exposed and we needed a more logical structure in our
visitation activities. In 1999 we started to recontruct the

method of visitation. For more exposure of the results
and more logical coherence in the structure of our model
we embraced the INK-management model (www.ink.nl),
which is our dutch derivative of the EFQM Excellence
Model (www.efqm.org). This model is complete, can be
adjusted to the radiological practice and is focused on
measuring results of organistion.This model makes the
connection between organisation and results. The EFQM/
INK model has 4 basic considerations: 1. the various parts
of the organisation can be fitted in 9 different fields, of
which 5 are organisation (leadership, strategy, staff, equip-
ment, proces) and 4 the results of all those efforts (appre-
ciation of staff, stakeholders and society and endresults).
2. Learn to excel, in every field progression has to be made
on the way to excellence, 3. Plan-Do-Check-Act is the
engine of continuous improvement and 4. Focus on ex-
cellence (leadership with guts, results in mind, continu-
ous improvement, transparancy an co-operation). To be-
come an excellent organisation in health care, which we
all pursue, one need to know what the current status is
(were do we stand) and what are the strong- and improve-
ment points. One needs a structured analysis of the re-
sults and judgement of the improvements you made.

Plans for the near future will benchmarking precise man-
agement and medical results, the possibilities of scoring
the stages of development of quality management, and
digitalisation of the questionnaire and report.
In the lecture and extended abstract more detailed infor-
mation will be presented of our new way of visitation and
of the appreciation of the visited radiological departments.
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Hannu Järvinen:
Can you audit patient dose within your current review model, based on the EFQM system?

Reply:
It is not directly included in the audit. The question must be covered by the radiation hygiene commit-
tee of the hospital. The auditors will look at the functioning and reports of this committee. So there is
more focus on the management of quality.

Keith Harding:
Do people enjoy the audit? It can be fun!

Reply:
They enjoy it. It is a voluntary activity. In the second audit we are looking at the results of the earlier
audits.

Discussion
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A Nationwide Organization for
Clinical Audit in Finland

Professor Seppo Soimakallio, Kuopio University /
Kuopio University Hospital Finland

The medical use of radiation (radiology, oncology, cardiol-
ogy, isotopes) is regulated by the radiation law in Finland.
This law was revised in 1991 and completed  1.1.2000 after
the EC directive 97/43/EURATOM was given. The direc-
tive became valid on the 12th of May 2000 in every EU coun-
try.

In the directive as well as in the radiation law and statute
there is a demand of clinical audit of the medical use of ra-
diation. The instructor of function is responsible for the im-
plementation of the clinical audit. The Radiation and Nu-
clear Safety Authority in Finland supervises that clinical au-
dits are carried out every fifth year.

Because nothing was done by instructors of function in the
spring 2000, the Finnish Medical Association organized a
meeting to discuss about the matter in the end of May. A
new meeting was organized in August where a working group
was set to start the audits in Finland. The undersigned was
chosen as the chairman of the working group and the mem-
bers were the heads of the radiological departments of differ-
ent University Hospitals and also the representatives of the
Society of Radiographers in Finland, cardiologists,
oncologists, physicians of nuclear medicine, physicists, The
Association of Finnish Local and Regional Authorities, the
Society of Private Institutes, and the Radiation and Nuclear
Safety Authority. The function of the working group was to
concentrate on the establisment of the audit programme, to
build an organization and to organize the education.

I will shortly present the health care system in Finland. We
have 5 University Hospitals (Helsinki, Turku, Tampere,
Kuopio and Oulu) and 15 Central Hospitals. All the speci-
alities are represented in university hospitals and they have
their own responsibility area. In central hospitals there are
less specialities. There are 20 hospital districts in Finland
and in every hospital district there is at least a central hospi-
tal. Then we have also about 25 region hospitals with only
few specialities. The basic level is health centre in every
municipality. Outside this public system, we have a private
sector with hospitals and medical centres. In Finland there
are about 570 radiation units of which about 100 units are
other than radiological units (radiation therapy, cardiology,
nuclear medicine). That is why the education and auditing
focuses first on radiology.

A quality manual is needed for audit. This manual was al-
ready been done by the Radiological Society of Finland in

1995. Kuopio University Hospital was the only certified unit,
but in other units using the radiation the audit had not yet
been done. An audit programme was completed by the end
of the year 2001 by the working group.

The aim was to educate an auditor pair (physician + radi-
ographer / physicist + engineer) to every hospital dis-
trict. It is not allowed to audit your own hospital district
but it is possible to audit e.g. the nearest neighbouring
district. This is because the law presumes that auditors
are independent. The first educations were organized in
Kuopio in October 2001. The Ministry of Social Affairs
and Health financed the education of the first twenty lead
auditors in Helsinki in January 2002.

Because an unofficial working group can not do the audits,
it was still needed a company to do them. Qualisan Oy was
founded in June 2001 to do the audits in addition to other
quality work. Qualisan has about 20 owners (Labquality, The
Association of Finnish Local and Regional Authorities, The
Finnish Medical Society Duodecim, The Radiological Soci-
ety of Finland, the Society of Radiographers in Finland, The
Union of Health Care and Social Professionals, Finnish Car-
diac Society, Mehiläinen Oy, The Society of Private Insti-
tutes, Hospital Mehiläinen, Cancer Society of Finland etc.)
It has educated auditors in all university cities and organ-
ized the audits in practice. The company also keeps files of
all reports. There is a working group in Qualisan that devel-
ops the programmes and is responsible for the quality of au-
dits.

The first audited unit according to the law was Ähtäri Re-
gion Hospital in the spring 2002. Since that several radio-
logical units of different levels have been audited (university
hospitals (Kuopio), central hospitals, health centres and pri-
vate units). The report of audit is given to the audited unit
and the Radiation and Nuclear Safety Authority inspects it
when they visit the unit.

Nuclear medicine and oncological units have also had their
own audit programmes and the audits can be started. The
sooner these audits can be done the better we can avoid the
backlog as well as the lateness and sanctions of law in the
spring 2005. The first audit must be done before the 12th of
May 2005. I believe that it is possible to achieve.
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Experiences on Clinical Audit
by an Audited Hospital

Timo Tukeva, MD,Department of Radiology,
Kymenlaakso Central Hospital Kotka, Finland

Kymenlaakso Hospital Districts lays in the South-East
part of Finland having 188.000 inhabitants. The Hospi-
tal District consists of one Central Hospital, one District
hospital and eleven primary Health Centers. The Radio-
logical Department of Kymenlaakso Central Hospital in
Kotka was audited as the first central hospital and as the
third unit in Finland in December 2002.

When a radiological department plans to be audited, first
the must QMS be organised. Standard, or criteria must
be chosen, on which the QMS bases. Then the prepara-
tion of Quality Manual can begin, which can take several
months, typically one year to complete. Processes and
protocols should be documented “How we do it”, not
how we would like to do it. Concept of good clinical
practice, legal requirements and safety considerations must
be taken account.

The commitment of the management is obligatory to
successfully complete the project.  A group of people (3-
5) should co-ordinate the development of the system, but
the overall responsibility of the Quality Manual should
be on one person. However, the actual work with proc-
esses and protocols should be delegated to the staff.
This was found very beneficial in our department. After
the work was completed the knowledge of QMS was en-
hanced amongst the Radiographers as well the Radiolo-
gists.

After the identification and description of the process,
protocols or “work instructions” were created to all
modalities and examination rooms. For all modalities pair
of a Radiographer and a Radiologist was chosen. They
had the responsibility to complete the process descrip-
tions, and protocols. All the other instructions to staff,
referring physicians, departments and patients were linked
to the system.

For example, “Radiation protection EU 118 –referral
guidelines for imaging” can be accessed via hospital
intranet, and all the referrals are based on these guide-
lines now on. This helps to choose the optimal examina-
tion method and means reduction in radiation exposure.
These quidelines also improve the clinico-radiological
dialogue.

Internal audits were performed first time in our depart-
ment shortly before the clinical audit. They were found
very useful and beneficial by the staff. Interestingly, non-
conformances found in the internal audits were mostly
same topics which were pointed out in the clinical audit.
Internal audits are now performed every year, and clini-
cal audit every five yearly.

So far – so good; all this was achieved BEFORE the clini-
cal audit.

The decision of the audit, or to be audited is a clear dead-
line and gives a date when all processes, procedures and
instructions must be up-dated.
No pre-audit visit was performed to our Department.
Application form was used to request the data needed for
the document review. This included the among others
Quality Manual, number of examinations (all modalities),
documents from the organisation, equipment, staff, train-
ing, education, quality control and examples of process
descriptions, procedures and instructions used in the de-
partment.
After the audit plan has reached the organisation to be
audited, the time schedule, resources, and roles of the
management and staff must be planned. The purpose is
to audit the daily, routine practice and the examination
rooms must be operated but the volume of patients should
be limited.

Two auditors from the Finnish organisation Qualisan ltd,
one Radiologists and one Radiographer used three days
to cover the Radiological Department of central hospital
and two primary health care units, which are run by the
central hospital. At Radiological Department the scope
of the audit consisted of computed tomography,
mammograms, fluoroscopy, operative unit, quality con-
trol and assurance. Interviews covered the management
of the department, Radiologists, Radiographers, one
Pediatric, one Surgeon (trainee), and two primary Health
Care Doctors (GP:s). Nurses at the operative unit were
also interviewed.
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At the opening meeting all of the staff was present. The
audit began with the interview of the management and
then the audits of the examination rooms followed. Daily
feedback was given by the auditors to the management in
order to agree the observations and comments. All avail-
able staff was present at the closing meeting, and the fi-
nal report was given at the end.

After the clinical audit management and staff now know
better “What we do” and “Where we should be going”.
Professionalism of the staff has been enhanced. And as
one the most important result the meaning of quality
control and assurance in daily work is better realised
among the staff.

Reduction in medical radiation is the most crucial ben-
efit of the clinical audit, which also means improved care

of the patiens. Increased work load is the downside, and
you can’t always convince everybody even with clear profit.

It could take several weeks, possibly months to imple-
ment all the changes recommended, which is systemati-
cally controlled in the next round of internal audits in
Autumn 2003. Our organisation is expected to be clini-
cally audited in the year 2007.

Facts:

Kymenlaakso Hospital District 188.000 inhabitants
Kymenlaakso Central Hospital 62.000 examinations/year
including 5.500 CT scans

660 mammograms
400 angiograms

Keith Harding:
The presence of management at the audit was considered good. Does this mean that you can more easily
get more staff or equipment if the results of audit give such an indication?

Reply:
Yes, hopefully. Further, it is beneficial when implementing the recommendations in actual work if the
management hears all observations and recommendations on line.

Andrew Hilson:
This is a comment to Harding’s question: Experiences in NM organizational audits have shown that
with a document from an external review you have much better chance to convince your chief executive
or whoever, e.g., about a need to replace an out-of-date equipment, than you would have on your own
arguments. It is much more difficult then to argue against.

Peter Ophof:
I agree on the comment of Andrew Hilson, based on our own experiences.

Johannes Nischelsky:
I agree too.

Charles Shaw:
Experiences on audits in areas other than radiology suggest that probably 90 % of recommendations
deal with existing systems and their re-organizing rather than resources and equipment. Internal as-
sessments against criteria are the procedures that really make the things to change. The equipment may
be a bonus.

Carl-Gustaf Standertskjöld-Nordenstam:
This matter is a little bit dependent also on the relationships inside the hospital organizations. I have
an experience of the situation where comparison with a reference hospital did not lead to suggestions of
better equipment, even if an objective evaluation in an audit indicated the need for such improvement.

discussion
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Clinical audit in France:
The experience of a national agency

C. Mayault, M.J. Ravineau, A. Vivien, C. Jestin, ANAES, Paris, France

The French National Agency for Accreditation and Evalu-
ation in Health (ANAES) – formerly ANDEM – was set
up in April 1996 to develop quality initiatives in health
care. Its objective is to improve quality and safety in health
care organisations (HCOs) and in ambulatory care by in-
citing health care professionals to take part in continuous
quality improvement. Quality is an ethical, a professional
and legal requirement that determines the confidence pro-
fessionals and users can have in the health care system. In
respect to evaluation, the Agency’s role is to define state-
of-the-art practices for disease prevention, diagnosis and
treatment. In respect to accreditation, it is to define and
implement a mandatory accreditation procedure carried
out by trained health care professionals who assess HCO
operations and practices. ANAES publishes a wide vari-
ety of documents for health professionals and health au-
thorities such as clinical practice guidelines, manuals (e.g.
accreditation manual), practical guides on quality meth-
ods, tools, and standards, health technology assessment
reports, publications on the results of quality improve-
ment initiatives …

Definition and implementation of a
clinical audit

Clinical audit is a method of professional practice assess-
ment that “uses well-defined criteria to compare actual prac-
tice in health care against defined standards; its aim is to
measure the quality of these practices and their outcomes in
order to bring about improvements” (1). As such, it differs
from an epidemiological survey, a practice survey, or a
clinical research study. The ANAES guide highlights the
6 steps of a clinical audit cycle (1):
1. The choice of topic depends on how common is

the practice, what is the risk for the patient,
how much the practice can be improved, and on
the availability of scientific, professional or
legal standards.

2. The choice of criteria and the definition of
standards are based on a critical review of the
literature. A criterion is a statement comprising
one or more measurable items and instructions
for data collection. Standards state the quality
requirements (target value of the criterion) for
the practice or mode of operation.

Table 1. Rationale behind the clinical audit topics
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3. The choice of method of data collection
depends on the type of practice under study. It
may be prospective or retrospective; sample size
for homogenous series is usually between 30
and 50; the period of measurement should not
exceed 6 to 8 weeks.

4. Data collection aims to measure how well
standards are applied in practice.

5. Data analysis seeks to explain the causes of
discrepancies between observed practice and set
standards, whether these causes are of a
professional, organisational, institutional or
personal nature.

6. The improvement and re-assessment plan is
defined with the health care professionals
involved after validation of the causes of these
discrepancies.

ANAES involvement in
clinical audits

Between 1990 and 1997, ANAES tested out clinical au-
dits in collaboration with 250 public and private HCOs.
In 1999, it launched a large-scale clinical audit programme
on 7 topics (Tables 1 & 2) to find out whether HCOs
implemented clinical practice guidelines published by
ANAES (2). Participation by HCOs was voluntary. A one-
day training programme was organised for the 300 or so
people who would run the clinical audits in HCOs. Train-
ing was provided by ANAES staff and members of the
ANAES regional network of correspondents whose would
be advising and supporting the HCOs throughout the

audits. The standards for the 7 topics were defined by
ANAES staff in collaboration with panels of experts.

Motives given by HCOs for participation in the audits
were learning to perform a clinical audit, getting to know
the practice guidelines, assessing practice, improving the
management of care, evaluating care protocols, generat-
ing discussions among professionals from different disci-
plines, involving the patient as a partner in the care proc-
ess, improving quality and preparing for accreditation,
developing a quality assurance scheme …

Key factors for success and main
barriers

The key factors for success were an appropriate choice of
topic, high staff motivation, good collaboration among
staff from different disciplines, low staff turnover, good
communication, and training and support by ANAES
staff. However, there were also several barriers to success,
in particular fear of criticism, of wasting time, of having
to question practice…
Moreover, merely measuring the discrepancies between
standards and observed practice was not enough to in-
duce changes in practice. Many HCOs did not imple-
ment an improvement plan nor re-assess practice 6 to 18
months later. This was often due to lack of interest from
hospital managers and medical staff and lack of resources.
Clinical audit should not stop at the diagnosis stage but
should include the implementation of an action plan and

Table 2. Participation in the clinical audits
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continued project management.
The new guide to clinical audit currently under prepara-
tion by ANAES is integrating all the lessons learnt from
these 7 audits in over 250 HCOs.

Clinical audits in radiology

The 97/43/Euratom directive defines clinical audit as “a
systematic examination or review of medical radiological proce-
dures which seeks to improve quality and the outcome of patient
care through structured review whereby radiological practices,
procedures and results are examined against agreed standards
for good radiological procedures, with modification of practices
where indicated and the application of new standards if neces-
sary”. It also states that “clinical audits shall be carried out
in accordance with national procedures”.
A law passed by the French parliament in March 2003
relative to the protection of individuals exposed to a source

of ionizing radiation specifies that “justification for expos-
ing an individual for medical or medico-legal purposes relies
either on ANAES clinical practice guidelines or on a consensus
of opinion among experts” (article R 43-41) and that “ANAES
is to define, with the help of the professionals involved, how to
implement clinical practice assessment in the case of individuals
exposed to ionizing radiation for medical purposes. It will pro-
mote clinical audits in the field” (article R 43-68).
In France, clinical audits in radiological practice will have
points in common with the ANAES audits comprising
assessments of both organisation and practice (see Table
2). Guides and protocols will draw on our experience and
thus enable radiologists and their colleagues to benefit
from the lessons we have learnt.

References
1.ANAES, L’audit clinique. Bases méthodologiques de l’évaluation des

pratiques professionnelles, 1999 (currently under revision).
2.See ANAES website for clinical practice guidelines (www.ANAES.fr)

Charles Shaw:
There used to be an accreditation program in France for oncology centres before the program by ANAES
was established. Are there any intentions to incorporate this existing work?

Reply:
I am sorry but I do not know. However, we are working on a new accreditation manual. Surveyors
visiting hospitals will enquiry if the hospital is participating in clinical audits, or has done so in the
past, and whether they have used the results of these audits to improve their practices.

Matti Liukko:
Is ANAES a part of the Ministry of Health or directly under it?

Reply:
It is under the Ministry of Health.

Matti Liukko:
So ANAES is a governmental agency, while in Finland we preferred a totally independent company for
an auditing organization. Do you find any problems with your approach or do you think it will give
you an easier way to introduce audits as it gives you more power?

Reply:
Our approach is one of providing support to health care organizations. ANAES is not a part of the
Ministry of Health. It is a link between the Ministry and hospitals. ANAES surveyors taking part in
the national Accreditation programme check whether hospitals are improving their practices in line
with the results of clinical audits. There are no sanctions. Independently of the Accreditation pro-
gramme, ANAES also co-ordinates several clinical audits, as I have described.

Charles Shaw:
Related to Matti Liukko’s question, there can be problems if the auditing organization is a governmen-
tal agency. There is an advantage of making it mandatory, but a major disadvantage is the slowing
down the process. This is because everything has to be public information, and there is a real problem
on how much of the information is in the public domain and how much not, and also the reporting
becomes very complex – there are many steps before getting the final report.

Discussion
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The Directive 97/43/EURATOM contemplates the estab-
lishment of a Quality Assurance Programme (QAP) and
the conduct of clinical audits on their installation, “in
accordance with national procedures.”

It doesn’t exist any normative in Spain that regulates the
clinical audit, but the formal approaches of the interna-
tional norms of quality are applied, for example the In-
ternational Norm ISO 19011:2002.

The Government of the Community of Madrid is respon-
sible for guaranteeing the application of the Directive 97/
43/EURATOM in his territory that includes the capital,
Madrid, in which some of the most important health cen-
tres of Spain are located. They have been presented more
than 2400 QAP, which about 400 correspond to great
health centres and hospital units that manage ionizing
radiation.

An audit procedure of the QAP has been settled down in
two phases, the first one for evaluation of its technical
content, and a second one to audit how it has been imple-
mented.

Quality assurance programmes in
medical exposures to ionizing
radiation. Experience in audit at the
autonomous community of Madrid
(Spain)

García Lorente, A., Alonso Hernández, D. Sánchez Mozo, T.
Consejería de Sanidad. Comunidad de Madrid. ESPAÑA1

In the evaluation phase it has been grouped eight the-
matic blocks to review: 1. Fundamental principles of the
RP: Justification, Optimisation and Dose Limitation, 2.
Quality Control, 3. Organization of the human resources
and materials, 4. Responsibility, 5. Evaluation and analy-
sis, 6. Formation, 7. Verification of the radiation levels,
and 8. Registration of incidents and accidents.

The operation requirements and their valid national or
international references are reflected in writing in the QAP,
being the reference for the collection of objective evidences
of the operation in the phase of installation audit.

The practical experience is presented after three years of
installation of the Directive one 97/43/Euratom.
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BACKGROUND NOTES FOR THE PANEL
DISCUSSION

Alfonso García Lorente, Madrid, Spain  (mailto:alfonso.garcia.lorente@salud.madrid.org)

What are the major problems in the
practical implementation of
Clinical Audits? How to tackle on
and overcome these problems?

MED Directive establishes that Clinical Audit shall be
carried out in accordance with national procedures.

It previously implies, (1) the establishement of Good
medical radiological procedures for the diagnostic and
treatment of the diseases, (2) Good physical conduct of
the exposure, (3) A definition of the procedures for han-
dling of the patient during the previous preparation of
the exposure, (4) A measure of the results in relation to
the expected and planned outcomes and, finally, (5) Vali-
date at EU level all the member states initiatives.

Major problems in the practical implementation of clini-
cal audits.

• To develop a list of validated protocols at
international and EU-member states level.

• To establish a list of acceptable practical
procedures to Clinical Audit of Medical
Radiation Units in EU-member states.

• To define a short catalogue of validated good
radiological procedures used in the EU-member
states and to improve it. The scientific
community and its scientific societes must have
a leader role in these tasks.

• Clarify some particular aspects noted in the EU
MED Directive as for example the different
focus in the role and responsibility of the
physicist in the medical radiation exposures for
diagnoses and treatment.

• Review of well known dosimetric radiological
levels in a disease management context

Need for further guidance?

Health care is a very sensible field in which any advance
open expectations for the patients. All the research in sci-
ence and all the engineering and technological advances
must be quickly incorporated to the clinical practice, as
soon as the scientific community admits it as a valid prac-
tice.

The implementation of new practices has to be evaluated
in a scientific context and, as a result, be adopted in a
efficient way. Guidelines are the way to transfer research
and technological advances to the general practice, here
in radiological medical exposures.

National iniciatives must be discussed, evaluated and ac-
cepted in a European context. Member states authorities
must encourage and promote the development of guide-
lines as a tool for the good radiological practice, for the
right implementation of the MED Directive.

To enforce the idea of a Europe of the knowledge it’s re-
quired an assamblage of the national initiatives to the
developpement of unitary guidelines accepted for the
whole scientific community.

Major problems from the practical point of view are:

• The disparities of interpretation of the concept
of Clinical Audit in medical radiology,

• The implementation of new practices need
consensus in the scientific community.

For the implementation of the Clinical Audit initiatives
of the MED Directive, we propose:

• A clarification of the objetives in the field of
medical radiological procedures and Physical
conduct of the exposure

• Guidelines related to the three principles:
justification, optimization and dose constraint
for the radioprotection of the patient, and

• Guidelines for the measurement of the quality
of the exposure and its outcome, setting agreed
standards validated as criteria for the clinical
audit.

• Incorporation of the results of international
research in the field of radiology as general or
specific standards for medical radiological
practice.

• The developpement of referral criteria as far as
knowledge in science and technology advances

• Establishing continuous review of the
published scientific work in the field of
radiology to validate and incorporate practical
guidance to the medical and radiological
practice.
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Items for Clinical Audit:

1. Promotion for the development and use of
standards validated for the scientific
community applied for the benefit of the
patient in a professional context.

2. Confidentiality and reserve throughout the
process of Clinical Audit.

3. Clinical Audit should apply in all the units of
the health care institutions.

4. Clinical Audits should have in mind the ratios
and availability of resources in the whole
organization, and specially, qualified human
resources.

5. It’s required a fastering exchange of initiatives
in the field of quality imaging for
radiodiagnosis.

6. It should be provided guidelines for the
developpement of systematic testing and use of
phantoms.

7. It should be developped standards of
performance in medical radiological practices
that may reasonably be attained for each specific
Radilogical Unit.

8. Managerial and authority levels must be
involved in the measure of the volume of
services required for the actual level of
utilisation in medical radiology, guaranteing
the infrastructure in human resources and
facilities for an acceptable level of quality in
Europe.

9. Actions to lower unnecesary exposure of the
population to the ionizing radiation in medical
acts.

10. Criteria for Clinical Audit in complex
procedures in diagnostic and interventional
radiology.

11. A fine environment and interdependent
relationships between general practitioners,
radiologists, physicists and other health care
professionals and supporting staff  helps during
the Clinical Audit.

Discussion

Keith Harding:
How the hospitals feel about your approach?

Reply:
We are working in some groups by consensus and have a good reception of this kind of initiatives.
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The development of quality-
assurance in Germany during the last
10 years due to EC directives

Johannes Nischelsky, Germany

No physician likes to be “controlled”. Widely spread is
the opinion, that every “control” will negatively influ-
ence the “freedom of diagnosis and therapy”. It is thought
that control through state-authorities is not necessary
because the medical professions produce high quality only.
The results of the German mammography-study (1989/
90) - published in 1994 – have been a great shock espe-
cially to the peoples. In general medical profession was
not really willing to accept these results for real.
In the past the public did not fear radiation in medical
diagnosis and therapy. This has changed dramatically –
every scandal concerning “radiation” in general is recog-
nised by the media (newspapers, TV, etc.) more and more.
The public does not really differentiate between nuclear
power, “radiation” from cell-phones and the use of ionis-
ing radiation for medical diagnosis and treatment. On
the contrary to this behaviour women-associations started
to fight for mammography screening. Politic became
suspicious and started to act.

Due to the directive 84/466/Euratom the German X-ray
ordinance (Roentgenverordnung / RoeV) from 1987
started for the first time a clinical audit-program. We
have to admit that these programs began working dur-
ing the year 1988 finely. Germany is a federal republic.
Therefore in each state of this federation a so called
“Aerztliche Stelle RoeV” (AeSt.) i.e. medical office of X-
ray ordinance was founded. Their task is to advise every-
one who runs an X-ray machine for human-medical pur-
pose (operators of X-ray machines). The “AeSt.” have no
tools to enforce their advises directly. Only, if the advises
are ignored persistently, the “AeSt.” is obliged to inform
the state authorities.
At least every second year, the “AeSt.” asks for the docu-
mentation of the quality control which has to be done
locally by the operators of X-ray machines. This includes
quality control of film development and the X-ray ma-
chine itself. In addition X-ray examinations and the cor-
responding exposure data (like raster, kV, film sensitiv-
ity, etc.) have to be sent as well. In addition, some “AeSt.”
ask already for the indication.

It took two to four years of hard work before the opera-
tors of X-ray machines were turning in the documents
they were asked for. It was found that the knowledge of

the technical part of X-ray imaging was rather poor. The
radiographers adopted pretty soon. But once in a while I
get statements from medical doctors like: “I do need the
picture! I’m not interested how it is produced.” or “I use
only low kV to prevent patients from harm.”
It might be a typical German behaviour - if you tell some-
body, that he is doing something not write, he asks right
away: “Where is it written, that I have to do it differ-
ently?” Therefore the “AeSt.” are in need of well accepted
rules like ordinances, standards and guidelines. Through
this, the “AeSt.” were debauched to control - by the real
meaning of this word - the operators of X-ray machines.
This behaviour might have helped during the first years.
“Quality control” just tells you the state of quality and
the look is directed backwards in time – it will not auto-
matically assure a defined quality standard.
A federal system has advantages, but disadvantages as well.
The advices of the “AeSt.” in the different German states
have not always been the same, even sometimes contro-
versial. Therefore the “Central Exchange of Experience”
for the “AeSt.” has been established and has been work-
ing quite effectively now over more than 10 years.
Over the time, some of the “AeSt.” started to change their
attitude and other followed step by step. They did not
only want to control the quality any longer but have
started with quality assurance. The theory of quality man-
agement states that learning from the best is the way to
go. On the base of the documentations of quality control,
the “AeSt.” have to do a well educated guess, whether the
operators of X-ray machines will behave responsibly and
obey the ALARA-principle (as low as reasonably achiev-
able) in the future. The “AeSt.” intensified their main
purpose and duty which is to give qualified help and high
knowledge advices to the operators of X-ray machines.

To show the development of quality for X-ray examina-
tions in Germany, the graphic demonstrates the testing
results of the “AeSt. Westfalen-Lippe/Germany”. This
“AeSt.” does approximately 2500 testings per year. The
testing is divided into 3 groups: film development, X-
ray machine and X-ray examinations. Each group is rated
with 0 to 3 minus points, depending on the severity and
the amount of mistakes
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As it can be demonstrated, 1990 and 1991 is the time,
where everybody, including the “AeSt.” had to get used
to the new system of quality control. During the years
1992 to 1994 the operators of X-ray machines were forced
to understand and to obey the rules. Since the year 1995
the test results became significantly better and reached
in 1997 a plateau (film development and X-ray machine).
The testing results of X-ray examines behaved slightly
different for the following reasons: The Federal Medical
Board published the guideline for diagnostic X-ray
imaging in 1997 which results in slightly different test-
ing rules. Since 1999 the contents of this guideline is
enforced more and more.

Actually, the defined quality standard is reached in Ger-
many. The results of about 10 percent of all testings are
not quite acceptable or unacceptable. It is well known,
that about 1 to 3 percent of participants of quality assur-
ance programs are not able or willing to fulfil sufficiently
the requirements.

In the meantime the EC-directive 97/43/Euratom is
adapted to German laws.
Because of the success of the “AeSt.” based of the X-ray
ordinance (1987) their duties are even extended in the
new version of 2002. The “AeSt.” is introduced by the
new radiation ordinance (2001) in the field of radiation
therapy and nuclear medicine as well.

The next step after the phase of quality assurance has to
be the quality improvement which will be a never ending
process. We found out that the participants who achieve
the best results in testing are committed to the quality of
X-ray examines and work actively to reach the most pref-
erable result. Those who only do enough just to pass the
“AeSt.”’s testing will not improve their skills. To make
the participants to be active, you have to offer them some
benefit, they really want. We have seen, that a lot of com-
mercial institutions offer certificates which can be shown
to the patients. The market demands those certificates,
but most of these certificates are expensive but from the
perspective of the patients do not even have the value of
the paper they are printed on.
We just started to issue certificates. Only if the result of
the testing is excellent, the operator of an X-ray machine
is qualified to ask for such a certificate. This certificate
tells the patient that all regulations in the process of an
X-ray examine including technique aspects, applied X-
ray dose, indication and result description are obeyed. All
experiences with certificates in the last years make us con-
fident that we will achieve the wanted result: quality
improvement in medical exposures.

Discussion

Carlo Back:
What is the reaction of the society of radiology on your activities?

Reply:
The society has helped because of Prof. H.-St. Stender et al., who really pushed quality assurance very
much. The rest went on a “hidden fight” as they did not feel that they needed us - except when they
tried to get more staff or equipment. Nowadays, more and more serious radiologists agree to sort out
those, who are not producing adequate quality.  Quality assurance programs are able to pick out the
“black sheep” - impartially, objectively and fair.

Mercedes Sarro Vaquero:
How do you see the benefits of external audits compared with internal audits? Do you think that
Clinical Audit should include both types of audits in your particular situation?

Reply:
In my opinion internal and external quality assurance programs work well together. That should be
what the EC is requiring. My personal opinion is that we are still missing real audits – so far we can go
to hospital only if they accept it, it cannot be enforced.
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The Italian Experience on Practical
Implementation of Audit in
Radiotherapy by Means of Clinical
Indicators

A. Rosi , P. Fattibene, P.L. Morosini, V.Viti
Laboratorio di Fisica, Istituto Superiore di Sanità, Roma, Italy

A clinical indicator is structured according to the follow-
ing grid

Indicator name

Topic: refers to specific aspects of an area of cure
Rationale: reason for indicator development
Type of indicator: structure, process, outcome
Numerator: the number of cases with a given outcome
or process
Denominator: total number of cases at risk of the out-
come or process
Standard: reference value from guidelines or literature
data or empirical determined from data collected

Stratification:
• Category of treatment

• Pathology

• Area of treatment

• Treatment units
Modality of data collection:
• Responsible of data collection

• Responsible of data analysis and evaluation

• Type of data collection:
·  Sample or population
·  Perspective or retrospective

• Length of data collection

• Frequency of analysis

The first phase of the project was relative to the selection
and definitions of general indicators for radiotherapy. To
this task, a Committee was formed  with  14 partecipants:
the radiation oncologists Giorgio Arcangeli, Mario
Bignardi, Luigi Franco Cazzaniga , Luca Cionini, Marina
Guenzi, Brunello Morrica  and Giovanni Pavanato; the
physicists Riccardo Calandrino, Andrea Crespi, Secondo
Magri and Luigi Raffaele;  the radiation technologist
Alessadra Giani  and the quality expert Ida Ramponi,
besides people from the ISS Laura Guidoni, Piero Morosini
and Massimo Neroni.

The Committee selected and defined 13 indicators:
1) Staffing level /patient number
2) Waiting time
3) Unplanned stop machine
4) Presence of instrumentation for Quality

Controls
5) Execution of Quality Controls
6) Clinical Note
7) Multidisciplinary approach to the clinical case
8) Treatment plans on CT sections
9) Field numbers for each treatment
10) Treatments with shaped fields
11) Portal film verification
12) Treated patients/hour
13) Patient satisfaction

We detail here a few of these indicators:

Indicator 1

Name of indicator Staffing level/patient number
Topic Suitable ratio of radiation

oncologist/medical physicists/
technologist to patient/year

Type of indicator Structure
Rationale Quality guaranty programs require

that the number of each staff is
suitable to standard

Numerator Number of people of each staff
Denominator Number of patients treated

each year
Standard ISS reports. Differences should be

within 15-20%
Stratification Treatment categories reported

in ISS report 02/20
Data collection population
Time interval of retrospective 1 year
data collection
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Indicator 2

Name of  indicator  Waiting time
Topic ·TA Time elapsed before the patient

undergoes adiotherapic treatment
·TA1 time elapsed between the first
contact of the patient with the
Center  and initial prescription
·TA2 time elapsed between the
initial prescription and the
final prescription
·TA3 time elapsed between the
final prescription and the first
treatment session
·TA=TA1+TA2+TA3

Type of indicator Process
Rationale The waiting time should be as short

as possible to avoid desease spread
Numerators
Denominator

Standard Curative TA< 30 days
Palliative/symptomatic TA< 10 days
Adjuvant preoperative TA< 15 days
Adjuvant postoperative TA< 60 days

Stratification Curative/radical
Palliative/symptomatic
Adjuvant preoperative
Adjuvant postoperative

Data collection population
Time interval of prospective 3 months
data collection

Indicator 8

Name of indicator Treatment plans on CT sections
Topic Number of treatments studied

by means of CT and multislice
countouring

Type of indicator Process
Rationale Treatments studied on CT scans

by means of TPS are more
accurate than those studied using
the omogeneous approximation.
We expect an improving of the
target definition

Numerator Number of treatment plans,
relative to reported pathologies,
performed by means of CT and
multislice countouring

Denominator Number of total treatment plans
performed on the same pathologies

Standard 75% of the total number of
treatments  not including palliative
treatments

Stratification
Data collection population
Time interval  of perspective 6 months
data collection

Indicator 13

Name of indicator Questionnaire to verify the patient
satisfaction

Topic Data collection of patient
satisfaction. The indicator must
verify the presence of measure tool
of the patient satisfaction

Type of indicator outcome

Rationale The patient satisfaction is an
indicator of the organization level
of the Centre and of the attention
of the operators to quality of
patient life. Indications deriving
from patients allow the operators
to identify the critical steps and  to
promote corrective actions.

Numerator Number of collected questionnaires
from new patients registered in the
last 3 months

Denominator Number of new patients registered
in the same period

Partecipants to the data collection:

21 Centres have been  invited to partecipate to the data
collection 1)

14 Centres answered and among these:
5 Centres collected data for all the indicators with strati-
fication
5 Centres collected data for all the indicators without
stratification
4 Centres collected data only partially
7 Centres didn’t answered

With the data collected by the Centers, a data base was
instituted by P. Roazzi, A.M. Luciani, A. Palma and M.
Tallon from the ISS.
After the first audit, it became clear  that a few modifica-
tions were necessary to clarify some points. It was more
difficult for the Centres to collect data for the indicators
from 8 to 12.1
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Eliseo Vano:
I feel that we are mixing some important things when seeking for the priorities of audit in
radiotherapy. For example, how can we find out the patient satisfaction in radiotherapy?

Reply:
Radiotherapy is a very complex procedure and there is no clear reply yet for the priorities,
may be this Symposium will help. All steps of the process must be taken into account, while
also the outcome must be considered. Volume identification (where we need clear clinical
results from literature) as well as dosimetry (for which dosimetric intercomparisons must be
done) are important, but also patient satisfaction must be considered.

Discussion
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The Quality Audit Network in
Radiotherapy in the Czech Republic

I. Horáková, H. Záèková, D. Kroutilíková, L. Novák
National Radiation Protection Institute (NRPI), Prague, Czech Republic

In the Czech Republic the quality audit network in ra-
diotherapy was established in 1996 in order to perform
an independent quality check of radiotherapy equipment
and to unify the dose evaluation within 34 radiotherapy
departments. The audits are performed by the National
Radiation Protection Institute (NRPI) and by the Group
of medical physics experts as a part of state supervision.
They are funded by the state. NRPI possesses the QA kit
and TLD laboratory.
The quality audit network consists of on-site audits and
TLD postal audits. On-site audits enable a comprehensive
evaluation and comparison of geometric and dosimetric
parameters of radiotherapy equipment: gamma beam

therapy equipment (Co+Cs), electron accelerator (LA),
therapeutic X-ray equipment (X-ray), brachytherapy
equipment (brachy). Measured values are usually com-
pared with values given by treatment planning system
(TPS).
Basic TLD postal audits cover measurement of clinically
used photon and electron beams under the reference con-
ditions. Advanced TLD & film audit using Leuven multi-
purpose phantom for photon beams under both reference
and non-reference conditions is being introduced to the
practice now. It enables to check a substantial part of the
treatment planning process.

On-site audits

*Some units in on-site audits and all beams in TLD audits were audited repeatedly.
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Usually there are no problems at accelerators and gamma
beam therapy equipment, especially in dosimetry param-
eters are not. But rarely even large mistake in dose deter-
mination can be discovered while new machine is meas-
ured (after the acceptance test) – see Table 3 .

Deviations exceeding tolerance were caused by large mis-
takes in dose evaluation or by using old invalid values of
absorbed dose or by confusion of values for water and for
air. In case of exceeding the tolerance level, results are
carefully investigated. Remedial action or in-depth meas-
urement by licensee is recommended.
The audits of therapeutic X-ray generators have helped
to reveal several various mistakes and problems, for ex-

ample differences in absorbed dose determination for low-
energy kilovoltage X-ray beams using two different meth-
ods (measurement in phantom or in air) or problems with
measuring PHD curves near the phantom surface. Audits
also have led to the reduction of the number of therapeu-
tic X-ray generators in the Czech Republic, particularly
to closing of very old machines. Therapeutic X-ray gen-
erators are usually used for non-tumorous treatment. In
some cases they are installed in the hospitals where no
radiotherapy department exists. There is a problem with
physical supervision there.

 Table 4

* The measurements performed by the free air method (with the 0,6 cm3 ionisation chamber in PMMA jig)
are in good agreement with the measurements performed by well type ionisation chamber for HDR.
** maximum difference between the measured position of the source and its position declared by the
hospital (for any applicator and any position of the source)
*** maximum difference between the localised positions of the dummy sources and their positions declared
by the user

 Table 3

* Results from 13 audits after the acceptance test of 60Co equipment Teragam (Czech made) are presented
(installed in 1998-2003).
** There are problems with light field - radiation field congruence at this type of equipment.
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Attention has been focused mostly on HDR systems with
Ir-192 sources. Most of the data are in a good agreement
with tolerances. Good congruence has been found between
the values of the air kerma rate determined by audit, by
the hospital and by the producer of the source (which is
usually used in the planning system). Serious mistakes
have been revealed at two new installations after the ac-
ceptance test. One of them was the small clinical experi-
ence of the staff with the positioning of the source into
the applicator and the other one was wrong choice of X-
ray intensifier for localisation of the sources. Both find-
ings could have an important impact on calculation of
the dose distribution to patients if not being remedied.
(Table 4)

TLD audits

The TLD system consists of encapsulated LiF: Mg, Ti
powder (type MT-N) read by Harshaw manual reader
model 4500. The radiotherapy centres are instructed to
deliver to TLDs on central beam axis absorbed dose of 2
Gy calculated by their TPS for a particular treatment set-
up. The TLD measured doses are compared to the calcu-
lated ones. Deviations of ±3% are considered acceptable
for both basic and advanced modes of the audit. Devia-
tions up to ±6% are still tolerable, but new audit is re-

peated as soon as possible to solve the dosimetry prob-
lem. Deviations above ±6% lead to prompt investigation
by the Group of medical physics experts. Presently about
90% of audited beams comply with acceptance level. The
rest of 10% shows deviation up to ±6%, deviations higher
than ±6% are very rare nowadays.  (Table 5)

There are 8 different types of TPS presently used in the
Czech Republic (CadPlan - 5x, PlanW - 16x, CMS-Focus
- 2x, Theraplan - 1x, Target 2 - 1x, Prowess 3000 - 2x,
Multidata - 1x, Plato - 1x). These TPSs have been tested
at 11 radiotherapy centres (7 times on X-rays of 6 MV, 5
times on 60Co) using the advanced form of the TLD au-
dit. Most of the TPSs comply with the tolerance level for
simple treatment set-ups in case of central beam axis
measurements. For off axis measurements some of them
show discrepancies above the acceptance level, especially
for set-ups with inhomogeneities, oblique incidence and
wedges. Two of the tested TPSs showed all deviations
within the acceptance level of ±3%, another three showed
a few deviations up to ±6%, for the rest of systems a few
deviations exceeded ±6%. Results show that the devia-
tions are sometimes related more to the level of clinical
dosimetry (regional x comprehensive  radiotherapy cen-
tre) than to the TPS algorithm.

 Table 5
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Conclusions

The results and the experience from the audits prove their
importance. The great advantage of Czech quality audit
network is that it includes all types of radiotherapy equip-
ment (including X-ray generators and brachytherapy in-
stallations) that audits are performed by one body (NRPI)
and that they help to the state supervision of radiotherapy
centres in the Czech Republic. Audits after the accept-
ance test before clinical practice have revealed several se-
rious mistakes, which could lead to accidents. The qual-
ity audit network has significantly contributed to the im-
provement of clinical dosimetry and clinical practice in
the Czech Republic.
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An Audit of the Management of In-
Patients Diagnosed with Unstable Angina
Referred Both Internally and from Other
District General Hospitals to the Northern
General Hospital for Emergency Angiography

Emma Challans, Clinical Effectiveness facilitator,  Sheffield, UK

CONFERENCE SUMMARCONFERENCE SUMMARCONFERENCE SUMMARCONFERENCE SUMMARCONFERENCE SUMMARYYYYY

The audit project enclosed is a very specific audit relating
to the management of in-patients diagnosed with Unsta-
ble Angina requiring Emergency Angiography.  This pa-
per describes: how the audit project was selected, why it
was chosen and explains the audit process.
Cardiology services in North Trent, England are continu-
ally driving forward the agenda for change whilst explor-
ing new initiatives towards improving the quality of care
to patients.  This audit project is a good example of:

1. Identifying an audit topic
2. Measuring a service against ‘evidence based

standards’
3. Identifying possible areas of improvement
4. Making recommendations
5. Implementing changes to a service that

improves the management of patient care

INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION

Heart and circulatory disease is the UK’s biggest killer,
over 1.5 million people in the UK have angina: the most
common form of coronary heart disease (CHD), half a
million have heart failure and these numbers are rising
(BHF, Jan 2002).

Coronary heart disease has been a key priority for the NHS
in Sheffield for several years due to the Standardised Mor-
tality Ratio (SMR) for Sheffield 1996-1998 for cardio-
vascular disease being 1% higher than the England fig-
ure of 100 (Sheffield Coronary Heart Disease National
Service Framework Delivery Plan, Oct 2000).  The NHS
is continually recognising the need to improve coronary
heart disease services to patients.  The implementation of
the National Service Framework for Coronary Heart Dis-
ease has had a huge impact on current services and prac-
tices and will continue to do so.

Diagnosis of coronary heart disease is important for ap-
propriate clinical management.  Angiography provides a

visual image of the heart which contributes significantly
to confirmation of diagnosis and management.  North-
ern General Hospital (NGH) acts as a provider for angi-
ography across the North Trent Region.  A collaborative
for improved management of coronary heart disease across
the local NHS service provider is facilitated by the North
Trent Local Network of Cardiac Care.  Part of their role is
to ensure equity of service.

In October 2001 the Northern General Hospital intro-
duced two extra emergency angiography sessions to their
weekly cardiac schedule making a total of four, due to the
lack of capacity available and an increase in waiting times.
The sessions run in the afternoon on a Monday, Tuesday,
Thursday and a Friday, within each session four to five
patients can be treated.  As a result of the two extra ses-
sions the North Trent Local Network of Cardiac Care
(LNCC) identified the need to establish if patients were
receiving the internal “gold standard” set by the NGH
of 72 hours.  Standard:  Time from the referral of a
patient diagnosed with unstable angina referred both
internally and from other District General Hospitals,
to receiving emergency angiography.

Since October 2001 when the two extra emergency angi-
ography sessions were implemented to comply with the
additional demand in service, a new work schedule was
developed for the consultants.  Each week a different con-
sultant is on-call and responsible for the allocated emer-
gency angiography sessions, no other appointments/du-
ties are assigned to the consultant on-call thus making
them available at all times.

This project aims to identify if the length of time taken
from the referral of a patient to receiving emergency an-
giography meets the agreed standard.

The audit identifies the possible reasons for delay and
where they are most frequently occurring with the inten-
tion to hopefully reduce costs to the NHS, in reducing
the length of stay for patients whilst in hospital awaiting
treatment.
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Coronary heart disease has major economic consequences
for the UK as well as human costs.  Coronary heart dis-
ease cost the health care system about £1600 million for
the UK in 1996.  The cost of hospital care for people who
have coronary heart disease accounted for about 54% of
these costs, that of drugs and of dispensing them for about
32% (BHF CHD Statistics, 2002).

In summary CHD is estimated to cost the UK economy a
total of £10 million a year1.   This represents a cost which
is more than double that for any other single disease for
which a comparable analysis has been carried out.

The audit findings will provide valuable information
against which area of practice can be improved, resources
utilised more effectively and patients experience greater
satisfaction

LITERALITERALITERALITERALITERATURE REVIEWTURE REVIEWTURE REVIEWTURE REVIEWTURE REVIEW

LITERATURE SEARCH

Many trials have been undertaken to establish best prac-
tice amongst high-risk patients diagnosed with unstable
angina.  The American College of Cardiology issued guide-
lines for the management of patients with unstable an-
gina along with recommendations that stated that the
use of ‘early angiography’ provided a convenient approach
to risk stratification (ACC/AHA Guidelines for the Man-
agement of Patients with Unstable Angina and Non-St-
Segment Elevation Myocardial Infarction, 2000).

Recommendations of the Task Force of the European So-
ciety of Cardiology on the Management of acute coronary
syndromes without persistent ST-Segment elevation, rec-
ommend that coronary angiography should be performed
‘as soon as possible’ on in-patients with unstable an-
gina (European Heart journal, 2000 21, 1406-1432).

A high-risk patient who is believed to have unstable an-
gina is classed as an emergency patient.  Recommenda-
tions from American College of Cardiology suggest that
quick and effective treatment must be given immediately
to reduce any further risk to the patient and to increase
the patient outcome.  Various trials and tests are continu-
ously ongoing to improve cardiac services, national clini-
cal studies such as the TIMI (Thrombolysis in Myocar-
dial Infarction) trials look into alternative ways of treat-
ment.  The TIMI trials are funded by the National Heart,
Lung, and Blood Institute and have cooperation with ma-
jor centres and pharmaceutical companies.  The trials fo-
cus on various areas one being unstable angina.  A spe-

cific trial TIMI 18-TACTICS conducted by Dr Chris
Cannon showed that an early-invasive strategy in patients
with unstable angina was effective towards the patient’s
outcome (Robert M. Greene, M.D., FACC, Nov 2001).

All of the above guidelines are determined using differ-
ent methods and types of analysis.  The above guidelines
are nationally recognised guidance that has been devel-
oped to demonstrate and encourage the most effective ways
towards the management of patients diagnosed with un-
stable angina.

AIMS

To identify if:
• High-risk patients are receiving emergency

angiography within the recommended time of
72 hours from referral to receiving angiography.

• All angiography slots are being utilised.
• Referred patients have a correct diagnosis to

receive emergency angiography.
• Where there is a delay, the reason(s) behind it.

OBJECTIVES:

• To review available literature to explore the
following:

• background information and specifications of
unstable angina

• guidelines for the management of patients with
unstable angina

• RCT’s and surveys
• evidence based practice recommendations
• To identify with the network, the potential

causes in the delay of patients receiving
emergency angiography in order to facilitate
improvement.

• To ascertain if changes in referral information
are necessary.

• To provide guidelines for staff on how to
receive referrals.

PROJECT METHODOLOGY

The audit was carried out within the Northern General
Hospital Sheffield Cardiology Department in conjunc-
tion with the North Trent LNCC.  The author was the
main participant in the audit with additional support from
the Cardiology Scheduling Officers, Clinical Staff, Gen-
eral Managers, Consultant Cardiologists and Clinical
Audit staff within Sheffield Teaching Hospitals (STH).

The audit was originally recognised by the Consultant
Cardiologists within the North Trent LNCC and close
contact has been kept throughout the audit process.
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SAMPLE SIZE

Permission to proceed with the audit project was given
by the Chief Nurse at STH.

The sample population was identified by the author and
other clinical staff.  These were all patients who had been
referred with unstable angina and received emergency
angiography from 1st November to 31st December 2000
(total of 99 patients) and from 1st November to 31st

December 2001 (total of 126 patients).  The data re-
trieved from 2000 was compared against data retrieved
from 2001.  This period was chosen for several reasons
mainly due to the lack of time available to the author as
results and the full report had to be completed by May
2002 and that the two extra emergency sessions were added
to the cardiac schedule in October 2001.  A retrospective
audit was carried out.

DATA COLLECTION & ANALYSIS

The data was collected over a 2-month period via a pro-
forma developed to capture all of the relevant informa-
tion (Appendix A). Before the data collection began in
December 2001, it was necessary to run a small pilot
project to test the proforma.  10 records were piloted thus
resulting in the proforma being slightly altered remov-
ing particular fields where information was not necessary
for the purpose of the audit.

The scheduling office within the NGH are responsible
for maintaining a Microsoft Access database which con-
tains all of the information relating the emergency re-
ferred patients.  Once collated the data was then entered
onto a statistical database system EPI Info version 6 and
analysed. It must be noted that not all of the required
information was recorded where this was missing the ap-
propriate steps were taken to try and recover the data but
not all of it could be retrieved.  Missing information in-
cluded a referral date and entry of confirmed diagnosis of
UA.

RESULRESULRESULRESULRESULTSTSTSTSTS

Each referring DGH has had their name removed from
the results presented in this report.  The DGH’s were
informed of their allocated reference number when re-
ceiving the final report.
The four Criteria covered in the project along with re-
sults are listed below in numerical order.

BACKGROUND INFORMATION

Referring Hospitals:::::

Apart from internal referrals, in November and Decem-
ber 2000 the majority of patients were referred from No.
1 and No. 4 DGH, whilst in November and December
2001 the majority of referrals were from DGH No. 6 and
No. 1.  Other DGH referral rates decreased in 2001 whilst
NGH referrals increased.  Two additional DGH’s referred
to the NGH within the period Nov-Dec 2001.  These are
very s small referring hospitals that fall within the bound-
ary of the North Trent Region.

One of the reasons for the decrease in patient referrals
from other DGH’s, is that there has been an increase in
the use of Mobile Catheter Labs by the DGH’s.  As a
result, angiography is now being performed by the Con-
sultant Cardiologist within the DGH and common refer-
rals, if available, will be done in the mobile catheter lab
by the DGH Consultant and cases felt to be more com-
plex high-risk procedures, will be appropriately referred
to the tertiary centre.

z
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Management by Clinical Team @ NGH
Number of Consultants performing angiography:

• 10 Consultants - 1st November and 31st

December 2000
• 17 Consultants – 1st November and 31st

December 2001
• No evidence was found to demonstrate a

relationship between patient waiting time from
referral to angiography and an individual
consultant.

•  The increase in the number of consultants
performing angiography can be explained by
the introduction of a new cardiac work schedule
to cover the additional sessions and
development of the service.

Sample Identified

• 99 patients were referred between 1st

November and 31st December 2000.
• 126 patients were referred between 1st

November and 31st December 2001.
The sample confirmed the original estimation by the
scheduling office of 50 patients referred per month.

CONFIRMATION OF UNSTABLE
ANGINA

Criterion 1:-
All patients referred for angiography should have a diag-
nosis of UA.
Standard:
• 100% of patients diagnosed with UA.
From the information available to the author via the Ac-
cess database system the results for confirmation of diag-
nosis of unstable angina are as follows:

There appears to be lack of clarity when the diagnosis of a
patient is taken or in many of the cases not recorded.  The
access database requires this information but it is not rou-
tinely carried out.  A confirmation of diagnosis of unsta-
ble angina does not achieve the standard set for the project.
Results do show an increase in the recording of diagnosis.

MANGEMENT OF PATIENTS

Criterion 2:-
All referrals to NGH will be managed by the scheduling
office that will allocate an appointment for the patient.
Standard:
• 100% of patients referred to the scheduling

office
• 100% of patients referred to the scheduling

office are allocated an appointment by the
scheduling office

• 100% of appointments will specify a time of
telephoned referral

• 100% of patients found not fit on admission
will have an appointment rescheduled as soon
as medically possible.

All emergency referrals during normal office hours were
recorded and processed appropriately by the scheduling
office at the NGH.  Referrals received outside these hours
were not.  Emergency out of hour referrals are not re-
ported to the scheduling office on a mandatory basis.   The
above standards set were not achieved, with no referrals
received out of hours allocated an appointment by the
scheduling office.  At no time was the time of referral
recorded for any of the patients only the date.  Patients
who were not medically stable to receive angiography did
receive rescheduled appointments.
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Criterion 3:-
All sessions scheduled have 4-5 slots available everyday
excluding, Wednesday, Saturday and Sunday.

Standard:
• 100% of emergency sessions should be available

4 days a week with 4-5 slots inclusive.
With the exception of technical difficulties, staffing

issues, over-running, or other.

The above standard was reached but only from October
2001 onwards when the two extra sessions were added to
the cardiac schedule, which took them up to 4 sessions
being available in a week.

REFERRAL TO ANGIOGRAPHY TIMES

Criterion 4:-
All patients scheduled for angiography will have it un-
dertaken within 72 hours from the time of referral.

Standard:
• 100% of patients will have angiography

planned within 72 hours of referral
• 100% of patients will receive angiography

within 72 hours of

referral
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November and December 2000:
• 49% (44) out of 90 records available received

angiography within 72 hours.
• 51% (46) out of the 90 records available

received angiography > 72 hours.

November and December 2001:
(two extra sessions added in Oct 2001)

• 55% (63) out of the 114 records available
received angiography within 72 hours.

• 45% (51) out of the 114 records available
received angiography > 72 hours.

 A greater number of patients were treated in the 2001
period due to the two extra sessions being implemented
in October 2001.

The author looked at emergency referrals received inter-
nally and if this made any difference to the referral to
angiography times.  NGH were excluded from the above
information and the referral to angiography times wors-
ened by almost 6% in year
2000 and by up to 20% in year 2001.  This indicated that
internal referrals were being dealt with sooner rather than
later.

DADADADADAYS DELAYS DELAYS DELAYS DELAYS DELAY IN ADMISSION TOY IN ADMISSION TOY IN ADMISSION TOY IN ADMISSION TOY IN ADMISSION TO
ANGIOGRPANGIOGRPANGIOGRPANGIOGRPANGIOGRPAHYAHYAHYAHYAHY

The author looked into why there were delays in treat-
ment and analysed admission to angiography waiting
times.  The author found that once the patient had been
admitted to the NGH, the following waiting times were:

• 1st Nov-31st Dec 2000  - 57% (55) out of the 97
records available received angiography within 72
hours of admission.

• 1st Nov-31st Dec 2001 – 73% (92) out of the
126 records available received angiography
within 72 hours of admission.

NGH patients were excluded and the following results
were found:

• 1st Nov – 31st Dec 2000 - 64% (48) out of the
74 records available received angiography within
72 hours from admission.

• 1st Nov – 31st Dec 2001 85% (74) out of the 87
records available received angiography within 72
hours from admission.
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Delay in patient treatment requiring emergency angiog-
raphy occurs more often when referred on:

• Thursday

• Friday

This could be due to the fact that for the patient to re-
ceive angiography within 72 hours, if referred on a Thurs-
day it would mean that the procedure would have until
Saturday to take place or, if referred on a Friday the pro-
cedure would have until Sunday to take place.  The delay
occurring because there are no dedicated emergency angi-
ography sessions available on a Saturday or Sunday thus
meaning that the patient could be delayed until the fol-
lowing Monday or Tuesday causing the patient to wait
up to 6–7 days in the worst case scenario.  For patient’s
the best day to be referred for emergency angiography
appears to be on a Wednesday where almost of all of the
patients in the year 2000 and 2001 have received emer-
gency angiography within 72 hours from referral.

DISCUSSION OF FINDINGSDISCUSSION OF FINDINGSDISCUSSION OF FINDINGSDISCUSSION OF FINDINGSDISCUSSION OF FINDINGS

Criterion 1:
The audit project has the aim of establishing if patients
referred for emergency angiography to the tertiary centre
(NGH) had a confirmed diagnosis of Unstable Angina.

Results show that recording of available confirmed diag-
nosis was poor in the first period   (2000) i.e. 33%.  This
improved in the second period (2001) to 48%.

The rise in confirmation of diagnosis recorded may be
attributable to recognition of the information required
when referring patients.  This may be as a result of the
NSF for CHD that was implemented in March 2000.

There is a quite a significant increase from the year 2000
compared with the year 2001.
• Over 20% more of patients are receiving

emergency angiography within 72 hours of
admission.

DADADADADAY OF WEEK REFERREDY OF WEEK REFERREDY OF WEEK REFERREDY OF WEEK REFERREDY OF WEEK REFERRED

Results indicate more frequent delays due to the day of
referral:
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New staff appointed to the department responsible for
updating and managing the emergency referral database
system, may be why there has been an increase in record-
ing a confirmed diagnosis.

In both periods No Entry (N/E) of information was ap-
parent.  Whether this information was not requested or
offered by the referring DGH at the time of referral is to
be questioned.

 It was clear to the author that the recording of patient
diagnosis is done on a had hoc basis and that data re-
corded for patients referred in the 2001 period contained
more information relating to diagnosis than the previous
year.

Criterion 2:
Almost all of the emergency referrals were administered
by one of the scheduling officers.  Patients were allocated
a slot within a session and their details entered onto the
access database system.  Cases where this failed to happen
were due to emergency referrals being taken on a Satur-
day or Sunday or out of office hours.  This information
should be forwarded to the scheduling office to be appro-
priately recorded.  The author identified that the actual
referral time was not recorded anywhere but only the re-
ferral date and felt that a more accurate and precise out-
come could have been achieved if this information had
been recorded.  Patients who were medically unstable at
the time of admission were, if appropriate, allocated an
alternative slot.

Criterion 3:
4-5 slots were available 2 days of the week in Nov-Dec
2000.  In Nov-Dec 2001 4-5 slots were available 4 days a
week due to two extra sessions being added in October
2001.

Implementation of two additional sessions, have shown
an increase in service capacity improving equity of access.

Criterion 4:
No significant evidence was found to suggest that the
majority of delays were coming from an individual refer-
ring DGH.

Within the audit results during Nov-Dec 2000, 49% of
patients received emergency angiography within 72 hours
from the time of referral.  In Nov-Dec 2001, 55% of
patients received emergency angiography from the time
of referral.

There has been no significant effect in reducing patient
waiting times by implementing the additional sessions.
The additional sessions have caused great change in the
service provided but for this change to be successful and
achieve the internal standard appropriate change man-
agement must be implemented to sustain a more effi-
cient and effective service for the patient.  A standard of
72 hours has been set within the tertiary centre by the
consultant cardiologists because it is believed to be the
most effective response time to achieve the best patient
outcome.  Failure to achieve this results in not carrying
out best practice and being unable to sustain equity of
access.  “Delivering the NHS Plan” published on 18th

April 2002, set out the governments next steps on in-
vestment in, and reform of, the NHS.  This made clear
that all patients have a right to expect access to services
that are improving, that are free at the point of use and
that are based on clinical need and informed choice.

Admission to angiography waiting times in Nov-Dec
2000, 57% of patients received emergency angiography
from admission, this rose to 73% in Nov-Dec 2001.

When data was excluded relating to internal referrals
(NGH) the author found that the referral to angiography
waiting time worsened by almost 6% in year 2000 and
up to 20% in year 2001.  This indicated that internal
referrals were being dealt with sooner rather than later.
Reasons for this may be bed availability at the time of
referral.  A multi-disciplinary team is currently develop-
ing a two in a bed system to be operated at the NGH.
This will increase service capacity.

It is also clear from the results that patients referred on a
Thursday and Friday suffer the greatest delay.  Reasons
for this may be that the referral day coincides with a Sat-
urday and Sunday to be within a 72-hour timescale.  The
day of referral may fall within the DGH Consultants rou-
tine rounds.  It may be that these mainly occur on a Thurs-
day or Friday thus the day to make the appropriate deci-
sion to refer a patient for emergency angiography.

The author suggests that there may be transport implica-
tions between the referring DGH and the tertiary centre
due to the fact that more patients have received treat-
ment sooner from the date of admission.  Internal pa-
tients will be treated before the referring DGH patient as
they are already on site.  “Delivering the NHS Plan” prom-
ised, starting with ambulance services, more work to re-
duce the inappropriate use of valuable health care resources.
Good communication and co-operation between services
is essential to achieve a good overall quality service.
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It has been suggested within the action plan that a sub-
group including the South Yorkshire Ambulance Service
(SYAS) is formed to address these issues.
The results and recommendations will be submitted to
the sub-group in June and discussed at the next quarterly
LNCC meeting.

RECOMMENDARECOMMENDARECOMMENDARECOMMENDARECOMMENDATIONSTIONSTIONSTIONSTIONS

As a result of the audit project’s findings the author has
made the following recommendations:

• Confirmation of patient diagnosis is requested
and recorded onto the access database system
maintained by the scheduling office.

• The access database is updated to include
information such as the ‘time of referral’ and
the patient’s Troponin level.

• All ‘out of hours’ referred emergency
angiography patients are reported to the
scheduling office along with the appropriate
information within 3 days.

• The identified possible causes in delay are
discussed amongst all clinical staff involved and
action plans are drawn up and taken forward by
the LNCC with the intention to improve the
service.

• Review and agree referral guidance to
implement the ‘Emergency Referral Form’
(ERF) previously piloted between a DGH and
the NGH.

• Transport issues are discussed with all clinical
staff and SYAS.

DISSEMINATION

Dissemination of the project results were to all of the
North Trent LNCC Clinical Sub-Group members and
other clinical staff who contributed to the audit process.
The project results were discussed as a group in an active
feedback session.  The benefits of this are to give the con-
sultants within the network the opportunity and encour-
agement to reflect on and discuss the findings from the
audit.  This will continue the feeling of ownership by the
consultants making them more receptive and responsible
to the feedback (Improving Health Care Through Clini-
cal Audit, 1993).

A quarterly LNCC clinical sub-group meeting took place
in June 2002, involving Consultant Cardiologists, Gen-
eral Managers, and Consultants in Public Health.
After which, resulted in an action plan being proposed
containing the above recommendations.  It is hoped that
if successful, the results will be disseminated further.

ACTION PLANACTION PLANACTION PLANACTION PLANACTION PLAN

Attached (Appendix 2) is a draft action plan based on the
findings of the audit report (May 2002).  The template
design used for the action plan has previously been used
amongst the LNCC clinical sub-group.  The draft action
plan was circulated prior to a  quarterly meeting of the
LNCC clinical sub-group in June 2002 for discussion,
amendments, then to be taken forward by clinical and
non-clinical leads.  Suggestions of how the network could
address particular findings were given in the Notes sec-
tion of the draft action plan.

UPDATE - MAY 2003

Since the audit results were disseminated in May 2002
there have been many major changes to Cardiology serv-
ices within North Trent.  It is almost a year on and the
following key changes have been applied:

1. Patient diagnosis is now routinely requested
and recorded for every DGH referred patient.

2. All ‘out of hours’ referrals are documented and
a list is given to the scheduling office staff
every Monday morning for data input.

3. The access database now requests the referred
patients Troponin level for patient risk
assessment and further management.

4. Staff awareness in the importance of necessary
referred patient information in order to
effectively manage their care.

5. And, the most influential change to the service
is the introduction of an ‘Emergency Referral
Form’ (appendix 3).  Every DGH referred
patient must be referred by this faxed (safe-
haven1)document.  The form includes
information such as patient diagnosis, patient
Troponin level, patient TIMI Risk Score
(appendix 4) and other relevant demographics.
The form has proven to be very valuable in
managing patient care.

SUPPORTING PAPER

VALIDITY

Validity can be defined as “the extent to which a ques-
tionnaire measures what it is supposed to measure,
by obtaining data relevant to what is being meas-
ured” (Eby, 1996).
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The validity of the audit was influenced by many factors.
The proforma was designed with the intention of captur-
ing all of the relevant information required to fulfil the
audit and piloting the proforma prior to the audit im-
proved this aspect.  Difficulties found were not due to
the design of the proforma, but to the lack of recorded
information available to the author at the time of audit.
Although a pilot study was done prior to the data capture
period these difficulties did not appear.  Data recorded in
the period chosen for the year 2000 lacked quite a lot of
the required data and other methods had to be used to try
and locate the data although this was not totally success-
ful.  The referral date for internally referred patients is
not recorded on the database system and is not easily
retrievable, recorded or even identifiable in the patient
notes.  This meant that after advice and confirmation from
the scheduling office for internally referred patients the
date before the patient received emergency angiography
was used as the referral date for analysing the waiting
times.  This is reliable data as this method was used for
records selected from both time periods.  Whether it is
totally valid is to be questioned.   The consistency of data
recorded in the records selected for 2001 period was more
apparent than in the previous year’s patient records.

After feedback from the audit regarding inconsistency and
the absence of key information, if support was in place to
ensure that these data fields were recorded appropriately
the project could re-audited.

RELIABILITY

Reliability is a measure of the accuracy of the recording,
‘If a measurement instrument is reliable, it should
provide the same results over time (test-retest reli-
ability) across a range of items (internal consistency
reliability) and/or across different raters/observers
(interrator or interobserver reliability).’ (Tasha
Tashakkori and Teddlie, 1998).

Interrator reliability was not a factor for the audit as the
author was the only person recording the data onto the
devised proforma.  As the author was the only person
collating and recording the data, when having to look
back at patient notes the author’s experience of patient
note pulling and reading to find the required data may
not have achieved as accurate and complete outcome as of
someone more experienced.  Patient notes are not always
in a clear and accurate order of event, papers are often
loosely obtained and this can cause missed guidance.

The main hospital patient information system and an ac-
cess database system maintained by the scheduling office

at the NGH are the two main points for holding the most
accurate and reliable information.  Both systems are op-
erated electronically and are totally reliant on the person
entering the data correctly.  The author is quite inexperi-
enced in retrieving hospital information, which is why
advice and help was sought very early in the audit cycle.
Throughout the retrieval of information there was a con-
sistency en route to retrieving the necessary data.

SAMPLE

Choosing the most effective sampling process was much
determined by the amount of time available to the au-
thor and the time of introduction of the two extra emer-
gency angiography sessions.  A proforma was chosen to
collate and record the required data due its efficiency and
quickness.  The author could have chosen alternative
methods of collecting the audit data but was restricted
by time and concentrated on the delays apparent between
secondary and tertiary care.

AUDIT PRACTICALIITY

One of the main barriers to audit is lack of resources,
especially time.  Both protected time to investigate the
audit topic and collect and analyse the data, and the time
to complete an audit cycle are in short supply.  If clinical
audit is to fulfil its potential as a model for quality im-
provement, staff of all grades need to be allocated the
time to participate fully (NICE, 2002).  The author re-
ceived a great amount of support and help from all areas
of the professional ladder and this was very encouraging.
The retrieval of information was almost as expected and
enough time was built into the collection period to allow
for mishaps.  Extra time that was built into the collection
period was spent on the retrieval of patient notes.  This
was quite time consuming and the result of doing this
was found to be mostly unsuccessful for the purpose of
the proforma.  The information was not accessible and in
some cases not appropriately recorded.  Coronary heart
disease is one of Britains biggest killers and the possibil-
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ity of patient notes not being present in the current medi-
cal records section and stored elsewhere due to death was
probable, although fortunately only slightly apparent to
this project.  Wherever required, the majority of patient
notes were easily accessible.
The actual data recording onto the proforma was rela-
tively quick as the proforma set out the route of ques-
tions to be answered.  The difficulty came in trying to
find out the missing information.  It was either not re-
corded on the main database or non-retrievable via the
patient notes.  The problems arose when there was a lack
of information key to the purpose of the audit.  This is
when advice had to be obtained from staff within the
NGH.
Once the data was pulled and recorded it was then en-
tered onto a systematic database EPI Info version 6.  The
data analysis process was quite time consuming and the
author tried to cover every possible area of delay identi-
fication within the information available.  If more of the
required data had been entered onto the access database
maintained by the scheduling office then time would have
been saved in the retrieval process and more information
would have been available to the author.
The NGH are currently installing a new database system
across their services with the intention to improve the
way in which data is stored and retrieved.  But to have an
effective information database system it must be kept up
to date on a day to day basis by trained staff fulfilling all
of the relevant requirements.  Once the system is in place
and working effectively, and after a reasonable amount of
time, the project can be re-audited.

Principles for Best Practice in Clinical Audit, 2002 sug-
gest that:

Impact of information management & IT
Key point
• Electronic information systems can contribute

to audit in many ways, including: improving
access to research evidence; identifying users;
collecting data; prompting change through
record templates; and enabling revised systems
of care to be introduced.

ACHIEVEMENT OF DATA

The project results have identified possible reasons for
the cause in delay of treatment to emergency angiogra-
phy cardiac patients referred both internally and from
other DGH’s within the standard set of ‘72 hours’.  The
audit has raised issues relating to identified key informa-
tion not being appropriately and consistently recorded
when a patient is referred to the tertiary centre.  It has

highlighted concerns previously raised by staff relating
to transport implications.

DIFFICULTIES

When collating the data it became apparent that for some
records held on the main access database for Nov/Dec 2000
especially, there was inconsistency of information for some
of the records, such as the referral date not being entered
in.  Almost all of the internally referred patients did not
have a referral date recorded on the system.  This caused a
problem.  To try and resolve the problem the author and
the scheduling officer pulled the patient notes to try and
identify the referral date where missing.  This was not
successful.  The scheduling office advised the author that
when patients are internally referred for emergency angi-
ography they receive angiography the day after the refer-
ral date and that this should be used to calculate the wait-
ing time.  This was done for Nov/Dec 2000 date and
Nov/Dec 2001 data to ensure consistency and reliability.
The results tabled are a result of the information recorded
from the records selected for Nov-Dec 2000 and Nov-
Dec 2001.  As previously stated these records were not all
complete and where missing the data fields were either
left blank or completed via recommendations from the
appropriate department.

IMPLICATIONS OF CHANGE

The clinical sub-group of the North Trent LNCC have
developed a network where clinical teams can address the
way they work and identify new ways of delivering care.
The network has the responsibility to comply with gov-
ernment issues such as ‘new ways of working’ set out by
the doh Chief Medical Officer on behalf of the Govern-
ment Ref: 24274, (A Commitment to Quality a Quest
for Excellence, June 2001).

The network identifies areas within the service that would
benefit from audit with the aim of improving the deliv-
ery of cardiac care to patients throughout the North Trent
Region.  The LNCC are accountable for continuously look-
ing at ways of improving the quality of its cardiac serv-
ices thus maintaining the standards set within the Clini-
cal Governance Framework.  One of the main compo-
nents of Clinical Governance is to develop a comprehen-
sive programme of quality improvement systems (includ-
ing clinical audit, supporting and applying evidence-based
practice, implementing clinical standards and guidance,
workforce planning and development), (NHS Executive,
1999).



119

Clinical governance aims to ensure that every local NHS
Organisation has: a commitment to quality from the very
top of the orgnaisation; an open and participative culture
in which education, evaluation and learning are supported;
a tradition of active working with patients, users and
carers; systems which support staff in undertaking assur-
ance and quality improvement activities (A commitment
to Quality a Quest for Excellence, quality assurance and
improvement in local services, June 2001).
Clinical Audit sits within the clinical governance frame-
work.  Clinical audit is a quality improvement process
that seeks to improve patient care and outcomes through
systematic review of care against explicit criteria and im-
plementation of change, (NICE, 2002).
Clinical governance programmes offer a structure to sup-
port efforts to make improvements, including personal
professional development, support of teams, and clear ac-
countability.
This project has selected aspects of the structure, proc-
esses, and outcomes of care and systematically evaluated
them against explicit criteria developed by the author and
other clinical staff.  Where identified, changes can be im-
plemented at an individual, team, or service level and
further monitoring can be used if current systems are im-
proved.

Principles for Best Practice in Clinical Audit published
by NICE suggest key points to implementing change:
· A systematic approach to implementation appears
to be more effective. Such an approach includes the iden-
tification of local barriers to change, the support of team-
work, and the use of a variety of specific methods.
· Contextual factors influence the likelihood of
change. These include the significance of the change to
service users, the effectiveness of teamwork, and the or-
ganisational environment.

In addition to the NSF for CHD the government are look-
ing towards setting new targets on top of what already
exists (Dr Boyle, HSJ, March 2002).  This could have an
impact on angiography services currently provided.

ISSUES

• Availability of recorded data
• Key information for the purpose of the audit

never before recorded e.g. ‘time of referral’ and
‘time of admittance

• Inability to identify a confirmed diagnosis in
some of the cases

The data collated to carry out the retrospective study had
no recorded information relating to the patient’s
Troponin–T levels.  The Troponin-T level measures the
severity of the patient’s condition and will help to deter-
mine the urgency for treatment (emergency angiography).
Dr Motschwiller from Boehringer Mannheim stresses the
facility of sole usage for AMI diagnosis, “The Tropt-Test
should not be overestimated… (it) is primarily for the
confirmation of a suspected (AMI) diagnosis” (Due to in-
dividual cardiovascular kinetics and release rate, enzyme
confirmation may take up to 30 mins after ischaemia be-
ginning).
The best situation for use of the Troponin-T is when AMI
suspect patients where ECG confirmation is not definite
or the symptomatic picture is “inappropriate” (Daryl
Shaw Stud.med/Rett.Ass. Zwingenberg, Germany,
(no year stated).

Although the above issues were found to be problematic
at the time, appropriate advice was obtained from profes-
sional staff for the purpose of the audit and the results
were analysed on the information available to the author.

RE-AUDIT

If re-audit is to take place on this subject then the follow-
ing identified key information must be recorded and ac-
cessible:

• Date and time of Referral
• Date and time of Admittance
• Confirmed diagnosis of Unstable Angina
• Troponin levels requested and recorded
• Date and time of emergency angiography
• Recorded patient information - If an

appointment is re-arranged/cancelled, why?
and when re-appointed

• All emergency referrals reported to and
recorded by the Scheduling Officers (if out of
office hours, notification to be submitted
within 3 days)

• Implement Referral Guidance
Re-audit is a very important aspect of the audit cycle.  If
re-audit does not take place then there is no evidence that
change whether it be good or bad has had an impact on
the service.

ACCESS TO HEALTH CARE

Facilitating access is concerned with helping people to
command appropriate healthcare resources in order to pre-
serve or improve their health (Access to Health Care, Na-
tional Co-ordinating Centre for NHS Service Delivery
and Organisation, NCCSDO, 2001).
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Eliseo Vano:
I agree that time is a key factor for your procedures. I wonder if you also evaluate the quality of your
angiographs, as this was not included in your presentation?

Reply:
I have not myself done such evaluations, but these are in place in the hospitals.

Carlo Back:
Could you explain you very nice title “Clinical Effectiveness Facilitator”?

Reply:
I am responsible for providing support on audits and effectiveness to the cardiology laboratories, e.g.,
developing evidence based practices, new guidelines etc.

Discussion

The NGH provide an emergency angiography service and
have taken into consideration recommendations from na-
tional trials and set a “gold standard” of 72 hours from
the time of referral to the time of receiving emergency
angiography.  The network has the responsibility of en-
suring that all the appropriate steps are taken to try and
achieve this standard taking into account resource and
funding implications with the intention to provide the
best quality service outcome to the patient whilst main-
taining sustainable access.
EVALUATION

The NGH are at present not achieving the ‘gold stand-
ard’ set of 72 hours.  The evidence provided within this
report identifies possible indications as to why the stand-
ard set is not being achieved.  The Network has the re-
sponsibility to ensure that it investigates the potential
areas for development.

The Network will work towards meeting requirements
set out within the Clinical Governance Framework and
continuously assure and improve the quality of cardiac
services within the North Trent Region, identifying au-
dits such as this and taking the results further to imple-
ment change.
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Outline

A postal survey of patient satisfaction was undertaken in
the nuclear medicine department of a large district gen-
eral hospital in the United Kingdom.  The survey was
undertaken by post, the patients being given the ques-
tionnaire as they left the department with a prepaid reply
envelope, to return it for analysis.  The  names of the
patients were not included  in the questionnaire, although
the type of study which  being undertaken was.  As well
as the formal questions patients were given the opportu-
nity to state the best and the worst aspects of their visit,
and to make any suggestions they felt would be helpful
for other patients who were in the department in the fu-
ture.

As a result of this questionnaire with 105 returned re-
plies the improvements which could be made by the nu-
clear medicine staff within their budget were imple-
mented, but it was not possible to change some areas where
whole hospital co-operation was required.  These included
for example car parking, including spaces for disabled
patients and a refreshment area for patients.

After a year the survey was repeated and again we waited
until 105 responses had been received.  These showed an
improvement in satisfaction in the areas where it was
possible to make changes, but not in those areas that were
beyond the department’s control.  We arbitrarily defined
the dissatisfied patients as those that gave 5 or more fair
or poor responses, and no particular type of study was
associated with the dissatisfied patients except for those
who were thyrotoxic awaiting radio-iodine therapy.  This
group of patients highlighted some problems common
to the whole set of patients, but in addition were con-
cerned about the clarity of the instructions they were given
and the re-assurance of the letter sent out with their ap-
pointment. There would seem to be two reasons for this,
firstly the patients were having therapy with radioactive
substance, and secondly they were all thyrotoxic so anxi-
ety would have been a feature of their disease.  Since the
survey was completed, further improvements have been

A nuclear medicine patient
satisfaction survey: the audit loop
completed

Harding LK, Harding VM
Physics and Nuclear Medicine Department, City Hospital
Birmingham UK

made within the department and within the hospital gen-
erally, so a further repeat of the survey would seem sensi-
ble.

The survey

Thirty one questions were included, nine of them being
“yes/no” questions and twenty two requiring a graded
response.  Patients had to select whether they thought
that the service was “poor, fair, OK, good or excellent”.
Dissatisfied patients were arbitrary defined as those who
had  5 or more poor or fair responses.  Questions covered
all aspects of the patients experience in the department.
These included booking an appointment, their arrival at
the hospital, the nuclear medicine department waiting
room, the injection procedure, the imaging study itself
and the arrangements for them to return home.  At the
end of each of these sections the patients were asked if
they had any comments.  Finally there was a further free
text section which asked for the best and the worst as-
pects of their visit, and the survey concluded with asking
if there wert any suggestions as to how the nuclear medi-
cine service might be improved

Results

In the first survey a 190 questionnaires were handed out
of which 105 were returned (55%). With the second sur-
vey, 200 questionnaires were handed out and 105 returned
(53%).  As a result of the surveys we learned that the
“yes/no”questions were of limited value, and that graded
responses were more useful.  Particularly revealing were
the patients’ impressions of the  best and worst aspect of
their visit and the suggestions they had to make as to
improvement of the service.

Improvements made between the
first and second surveys

Two of the rooms in the nuclear medicine department,
including the waiting room were repainted.  Pictures and
posters were obtained to brighten up this room and staff
were encouraged to bring in magazines which they had
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read, but which were fairly recent.  All of the seats  in the
waiting room were been replaced, and these were brighter
in colour than had previously been the case.  Several pa-
tients had commented that the directions to the hospital
by car etc were inadequate, and as a result of this all pa-
tient letters were reviewed with particular emphasis on
this.  At that time we were unable to influence the car
parking arrangements, especially for the disabled, but
wrote to the hospital manager stating that this issue
needed to be resolved, as the problems experienced by the
nuclear medicine department must be experienced else-
where in the hospital.

An interesting point  was that some patients complained
that the explanation of the test they were about to have
was inadequate, although the practice in this department
is that the test would be explained both by the nurse who
gives the injection and also by the technologist who un-
dertakes the study.  This point was discussed in depart-
mental meetings, staff were asked to pay particular atten-
tion to this aspect of the patient’s experience.  Several
patients felt that the injection was the worst aspect of the
study, but of course it is impossible to exclude this in
nuclear medicine, and virtually all injections are given
with a narrow bore (23G) needle so that the discomfort
will be minimised.  A similar criticism which could not
be resolved was the delay between the injection and the
imaging, especially in those patients having bone scans
because we have to wait for the incorporation of the radi-
opharmaceutical into the bone and the delay is three hours,
an intrinsic part of the study, with no method of reduc-
ing this time ever having been achieved, nor indeed seem-
ing impossible.

Delays in waiting for an ambulance also brought criti-
cism, and we have tried to inform ambulance staff in ad-
vance of when when the patient will be ready for collec-
tion and to be persistent in ringing the ambulance con-
trol so that delays for our patients are minimised.  How-
ever, we are only one small part of a huge organisation
and ambulances which come to our department are from
several counties in the United Kingdom.  Car parks are a
problem in most hospitals and finding places for the disa-
bled are particularly troublesome.

Dissatisfied Patients

We defined dissatisfied patients as those who gave 5 or
more fair or poor responses to the graded questions.  In-
terestingly there was a disproportionate number of pa-
tients with thyrotoxicosis attending the department for
radio-iodine therapy.  Their complaints were various and
interestingly criticised they clarity of the instructions

about their study and the extent of the reassurance letter
sent with their appointment.  These criticisms are not
surprising in patients that are about to have treatment
with a radioactive substance, but  attempts were made to
reword the letters between the two surveys. Thyrotoxic
patients also commented on  two  areas where other pa-
tients complained, namely directions to the hospital and
car parking.  Overall 18% of thyrotoxic patients were
dissatisfied, whereas the figure was only 7% for other
examinations.

Since the second survey has been completed, there has
been a major change in allocation of space in the hospital.
Car parking areas have been increased although at times
it is still quite difficult to find parking spaces.  However,
the number of spaces for disabled parking has increased
and these have close access to the hospital buildings.  We
have not been able to provide a refreshment area for pa-
tients, but the waiting room now has machine which pro-
vides both cool and cold water and this is very much ap-
preciated.  A number of other improvements have been
made in the waiting room, including a chart showing
patients stages in their investigation from getting their
letter to being sent home.

We look forward to another survey.
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Vincenza Viti:
We have made the same observation as you reported: patients are not satisfied with the time that the
medical doctors dedicate to explain the treatment, although a “consensus form” is filled in.

Reply:
The results of the survey are presented in the staff meetings and everyone then tries to improve the
explanations, and the next audit will tell us how we succeeded.

Eliseo Vano:
Is it possible to have a very horrible medical service, horrible image quality and bad diagnosis, but
excellent answers for satisfaction from the patients?

Reply:
Of course, but we need to look at the title: Patient satisfaction survey. We do hope that the quality is
good, that is why the whole survey is made. The patient is central. The survey can also be made by
interviews instead of postal enquiries, but the results will be more or less the same.

Andrew Hilson:
There is a problem in giving information to the patients: it has been observed that the patients do not
always listen to what the doctor tells them. There may be several reasons for this like a general anxiety
of the patient.

Discussion
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A European-wide audit on the
protocol used, and consequent dose
implications, for High-Resolution CT
of the chest.
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Advanced Practitioner (Emergency Care)
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The Royal London Hospital, UK
E-mail: stanley.Muscat@bartsandthelondon.nhs.uk

Introduction

Medical X-rays is one of the major man-made sources of
ionising radiation.  Computerised Tomography is cur-
rently estimated to contribute approximately 40% of this
source of artificial radiation whilst the role of CT in medi-
cal diagnosis, treatment and therapy is still expanding.

An initial pilot study performed in 6 different London
hospitals showed that the effective dose, as specified in
ICRP 60, varies by a factor of 4, while the values of
weighted CT Dose Index (CTDI

W
), Multiple Scan Aver-

age Dose (MSAD) and Dose Length Product (DLP) varies
by a factor of 3.  These results showed that the values for
effective dose are more representative of the actual risk
from exposure by taking into consideration the system’s
inherent properties (radius of rotation, tube inherent fil-
tration, additional filtration and beam shaping filters) and
the organs’ tissue weighting factors in both the primary
and secondary beams.

At a wider perspective, a European trial was performed to
investigate this dose variation further.  This trial followed
the radiation protection measure as specified in the
EUROATOM Directive 97/43; mainly justification and
dose optimisation.

Method

For this trial, hospitals in 37 European countries were
contacted.  Information regarding the system used, and
scanning protocols were obtained.  The doses were esti-
mated using the updated data sets as provided by ImPACT
and NRPB.  A second questionnaire was distributed to
50 Radiologists from across all participating countries to
assess justification and quality criteria.

Conclusion

The findings from this trial are of great concern, espe-
cially after the implementation of the 97/43 EUROATOM
directive and the publication of the Quality Criteria Docu-
ment EUR 16262.  Therefore, a sounder strategy for es-
tablishing more detailed and more specific guidelines for
justification and dose optimisation in CT, and their im-
plementation, is necessary.

Michel Bourguignon:
You have demonstrated on an European scale an important finding that the procedures
in CT should be standardized, related to Article 6.1 of the MED. You should not
continue the study but we should first standardize the procedures.

Reply:
The procedures vary much in different countries, and there has been a need to gain more data to
improve the statistics.

Discussion
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The Postal Audit in Dental Radiology
in the Czech Republic

Leoš Novák, Daniela Kroutilíková
National Radiation Protection Institute (NRPI), Prague, Czech Republic

According to Czech laws dental intraoral X-ray machines
are classified as “simple sources of ionising radiation”.
Consequently, their use is licensed on condition that an
adequate quality assurance program is realized. Corre-
sponding quality control (QC) is based on acceptance tests,
status tests and constancy tests. Both the acceptance and
status tests involve in situ measurements to check param-
eters of the X-ray machine and to verify a quality of ra-
diographic imaging process. The tests are performed by
about 20 licensed private companies with different, and
sometimes incorrect, approaches to the measurements; the
tests are very detailed; and the total number of the X-ray
machines runs to almost 3700. For those reasons, the op-
eration of the state supervision is quite difficult in this
field. Several years’ experience showed that it might be
advantageous to have a simpler method additionally avail-
able to make the state supervision more effective. There-
fore, the independent postal audit was developed by the
National Radiation Protection Institute (NRPI). The aims
of the audit are to verify the practise during radiographic
intraoral examinations, to supervise the private firms by
means of comparing the audit and firm results, and to
simplify the operation of state supervision – a workplace
receiving a satisfactory audit result would not need an-
other status test for one year.

Naturally, the most significant aim is the check of the
workplace. The audit is aimed to check two important
characteristics of an X-ray apparatus - field size and expo-
sure reproducibility, and the whole radiographic imaging
process. The verification of the imaging process includes
entrance surface air kerma (K

a
) measurement and devel-

oping process evaluation. It is well known that dentists
often do not keep recommended procedures for film
processing. Consequently, they deliver higher exposures
to patients than necessary. Doses from such exposures do
not exceed diagnostic reference level (DRL) usually, which
is set at 5 mGy in the Czech Republic, but they can be
two to four times higher than an optimal dose. There-
fore, it is not sufficient to check only the K

a
.

For the audit purpose, the dentist receives a dosimetric
set with instructions and a questionnaire. The set includes
a radiographic film (18 × 24 cm2) inserted in a plastic
opaque cassette. On the cassette two areas to be irradiated

are marked. A thermoluminescent dosimeter (TLD) is
attached to the plastic cassette just within one of the ar-
eas to be irradiated. Another particular part of the set is
one dental intraoral film (Agfa Dentus M2 Comfort)
preexposed through a standardized dental QC phantom
under reference conditions in the NRPI.

The dentist is asked to irradiate the two marked areas on
the cassette; an upper molar exposure setting is required
for both. The next task is to develop the preexposed
intraoral film using his routine procedure. Finally, the
dentist is asked to provide a dental intraoral film and to
irradiate it through the dental QC phantom using the
usual upper molar exposure. This film is supposed to be
processed later in NRPI under strict optimized condi-
tions. In the questionnaire, helpful information for the
audit evaluation is required. The completed set is returned
to the NRPI via Regional Centres of State Office for
Nuclear Safety (RC SONS). The results are evaluated in
the NRPI and then they are sent to RC SONS monthly.
The dentists are informed about their audit result from
inspectors of RC SONS.

The TLD is read by a Rados-Dosacus automatic reader in
order to determine the K

a
 value. As for the TLD, three

sintered pellets of LiF:Mg,Ti inserted in a plastic card
(3.5 × 2 cm2) are used. The TLD system is calibrated in
the applicable energy region which corresponds to tube
voltage of 50 - 70 kV. A reference intraoral X-ray unit
Prostyle Intra is used for the calibration in the NRPI labo-
ratory.

Via the developed radiographic film the dimension of the
radiation area is verified. The diameter should not exceed
6 cm. In the case of X-ray machines equipped with a
shielded tube, the distance between two well-defined op-
posite edges of the field is measured to determine the
field diameter. In the case of some outdated X-ray ma-
chines with a conical, unshielded tube, a 30% isodense
curve is determined for the field diameter measurement,
since the field edges are very fuzzy in these cases. The
comparison of densities measured within the two irradi-
ated areas makes it possible to evaluate the irradiation
reproducibility. A density difference of both the fields
should not exceed 0.1. This absolute difference of the
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optical densities within the two irradiated fields corre-
sponds to a relative difference of 10% in terms of applied
K

a
.

The developing process quality at a dental workplace is
verified by means of a couple of the dental intraoral films.
The film forwarded with the whole set to the dentist is
preexposed in the NPRI lab with the reference Prostyle
Intra X-ray machine also. The film is covered by a dental
QC phantom during the irradiation. The phantom is
formed as a three-stepped wedge made of aluminium
(99.5% purity). The thickness of the steps is 1.8 mm, 6
mm, and 13 mm and it corresponds to the 7th, 11th and
the 15th step of the standard sensitometric scale. The
phantom also involves two ancillary spots - a blank field
and a small lead seal. Applied exposure parameters (tube
voltage - 60 kV, K

a
 - 1.2 mGy, air kerma below 6 mm Al

(K
6
) - 250 ìGy) ensure the maximal quality of the X-ray

image, provided that the correct developing conditions
are observed. As mentioned above, this dental film the
dentist develops. The second dental film the dentist ex-
poses using own phantom and exposure setting for the
upper molar exposure. This film is to be developed by
NRPI, not by the dentist. There are four types of phan-
toms used by dentists, which differ slightly in number of
steps (7, 8, 9 and 10-steppped phantoms) and in step
thicknesses, but all of them contain the steps of thickness
of 1.8 mm (or 2 mm), 6 mm, and 13 (or 14 mm).

The processed films are investigated visually first. Each
step must be distinguishable from the adjacent one and
the blank field must be visible within the thinnest step.
Then the sensitometric evaluation of the dental films fol-
lows. The basic fog (BF) corresponds to the optical den-
sity measured under the lead seal. The reference net den-
sity (RD) is defined as the net density measured below 6
mm step of the phantom. The contrast (C) is the differ-

ence between densities under two given steps, 2 mm and
14 mm or 1.8 mm and 13 mm. The acceptable values of
the measured BF, RD and C that ensure a high quality
radiograph were derived from reference measurements and
experiences from everyday dentist practice (Tab.1).

The first idea of audit network establishment was to check
all dental workplaces on state cost within a period of two
years. This system of the audit network was introduced
as a test run in the Czech Republic during the year 2002.
A total of 1737 workplaces received the dosimetric set to
perform the audit. The workplaces which received the set
were chosen by RC SONS. Because it was the test run, no
conclusions or remedies were made in case a controlled
workplace showed bad results in the audit. However, there
was one exception. If a result of K

a
 measurement exceeded

a value of 7 mGy (DRL is 5 mGy) at a particular
workplace, such workplace was to be inspected by the
State Office of Nuclear Safety. On the other hand, since
July 2002 the workplaces which have shown good results
in the audit have been released from their duty to per-
form their next status test (which is not free for them).
During the test run dentists were asked whether they
would perform the audit; the performance was not ob-
ligatory. Therefore, a lot of cases occur in which a dentist
did not perform the audit or did not return the set. It was
also common that a dentist did not perform the audit
properly because he did not fully observe the instructions.
Such cases totaled about 35%. This high percentage of
lost results has led to a change of the system. The new
system is prepared now and will be introduced during
the second half of the year 2003. In the new system, the
dosimetric set will be sent only to such workplaces which
apply for the audit. This will reduce the loss of the sets,
and also the approach to the audit performance of the
dentists will be more solid. The audit will be free in the
new system also.

Table1: The acceptance intervals for BF, RD and C
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Results of performed audits have confirmed a well-known
fact that the main problems in the dental radiology are
connected with incorrect film processing, non-optimized
setting of the exposure parameters and use of obsolete X-
ray machines. Only about 20% of properly performed
audits were satisfactory in all checked parameters. Al-
though DRL was exceeded only in 15% of the cases, about
70% of the workplaces showed problems with a correct
and optimized setting of the exposure parameters accord-
ing to film sensitivity and with film processing. In about
30% of cases an incorrect function of the X-ray unit was

found, and these problems are systematically related to
outdated machines of Czech production. The situation
among the X-ray units is becoming better at present, since
the outdated X-ray units are putting out of operation a
lot. Quality of the whole imaging process depends mainly
on the approach of dentists. Since a majority of dentists
in the Czech Republic consider still QA and QC useless,
improvement and optimization of the imaging process
during the dental X-ray examinations will be a greater
problem.
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Dosimetry intercomparisons for high
energy photon and electron beams in
Italy

S. Onori, C. De Angelis, P. FattibeneIstituto Superiore di Sanità (ISS),
Physics Laboratory, Rome, Italy

Introduction

In the framework of the ISS (Italian National Institute of
Health) project “Continuous Quality Improvement in
Radiotherapy” (started on 2000 and terminated on 2002)
a pilot programme of dosimetry intercomparison among
16 Italian Radiotherapy Centres for high energy photon
beams has been performed during 2002. Based on the
positive experience of the pilot project, the Italian Minis-
ter of Health approved the extension of the audits to other
Italian Radiotherapy Centres for the next two years in the
framework of the project “Quality Indicators in Radio-
therapy” (started on 2003 will terminate in 2004). Moreo-
ver, a special programme of dosimetry audits has been
approved for Intra-operative Radiation Therapy (IORT)
modality that will start in 2003.

Materials and Methods

High energy photon beams
The Italian intercomparison, with respect to others cur-
rently running at national or international level, has two
main peculiarities. The first is related to the opportunity
of involving in this exercise the various professionals of a
Radiotherapy Centre, such as radiation oncologists, medi-
cal physicists and technicians. This was achieved with
the requirement of checking the accuracy in the dose de-
livered not only under reference conditions but also for a
simulated treatment. Two irradiation conditions have been
chosen. In the first, transfer dosimeters have been irradi-
ated in a water phantom in reference conditions. In the
second, a rectum cancer treatment has been  simulated,
delivering the dose to an anthropomorphic phantom.
Centres were asked to perform the treatment planning
process (CT scans, dose calculation, plan implementation,
etc.) before dose delivery. The isocentre  static technique
with four opposing fields has been chosen for phantom
treatment.

The second peculiarity relates to the use of the alanine/
EPR (electron paramagnetic resonance) dosimetry system,
instead of the widespread thermoluminescence, for dose
measurement. The absence of energy dependence in high
energy photon beams, absence of fading, 1% (1?) accu-

racy, robustness for mail delivery and non-destructive read-
out procedure are the main characteristics that substanti-
ated the choice of alanine. Alanine dosimeters were used
for dose assessment in the reference point in water and in
the isocentre point in simulated treatment conditions in
anthropomorphic phantom. Irradiation to 10 Gy was re-
quired for alanine to assure 1% uncertainty in dose meas-
urement. Also TLDs (TLD-100, Harshaw) were used for
dose distribution measurements in 6 selected points in
the anthropomorphic phantom, five within PTV and one
outside, in correspondence of bladder, considered as an
organ at risk. In this case the required dose at the isocentre
was 1 Gy. The Physics Laboratory of ISS was the co-ordi-
nation Centre and evaluated the delivered doses. Alanine
dosimetry, developed at ISS [1], has been calibrated and
periodically tested by the Italian Primary Dosimetry Labo-
ratory (INMRI-ENEA).

Intra-operative Radiation Therapy
In March 2001, ISS established a multidisciplinary work-
ing group aimed at  developing guidelines in IORT. The
group was composed by radiation oncologists, medical
physicists, radiation technologists and surgeons working
in those Italian Centres experienced in the field of IORT,
already performing this treatment modality in the clini-
cal practice. In the Italian guidelines [2] a great emphasis
is assigned to mobile dedicated facilities located in the
operating room, largely available in Italy (at present 11
dedicated accelerators) in relationship to the total number
of accelerators used for IORT (16 in total). Both conven-
tional and mobile linear accelerators present peculiar
dosimetric aspects. In the first case, the use of IORT cones
increases the diffused electron component leading to a
modified energy spectrum (towards lower energy compo-
nents) and to a wider angular distribution. In this case,
the use of dosimetry protocols such as IAEA TRS 398
may lead to an additional uncertainty component in dose
of about 1% [3]. In the second case, dosimetry of electron
beams delivered by the most common model of mobile
linac up to now used in Italy, characterised by much higher
dose per pulse values (2-12 cGy/pulse) than traditional
machines (about 0.06 cGy/pulse), cannot be performed
on the basis of any existing dosimetry protocols, since



130

ionisation chamber cannot be used due to the uncertainty
in the determination of the ion recombination factors. It
was so recognised and stressed the need to perform dose
audits for IORT. The project was approved and financed
by the Ministry of Health. Dose checks will be performed
using IORT cones of different dimensions and  beveled
applicators. Alanine will be used as a transfer dosimeter.
The Physics Laboratory of ISS will act as the co-ordina-
tion and measuring centre.

ResultsResultsResultsResultsResults

The pilot intercomparison for high energy photon beams
terminated in August 2002. Results in reference condi-
tions and at the isocentre  for the simulated treatment
were analysed in terms of the ratio D

ala
/D

Centre
 , where D

ala

is the dose measured with alanine and D
Centre

 is the dose
stated by the Radiotherapy Centre. For the reference con-
dition the mean value of the D

ala
/D

Centre
 ratio was 1.009 ±

1.6% (1?) with a maximum deviation of 2.8%. At the
isocentre the mean value of the D

ala
/D

Centre
 ratio was 1.009

± 2.2% (1?) with a maximum deviation of 4.1%. The
two sets of data correlates with a correlation coefficient
equal to 1.001. The increase in the dispersion of data
from reference (1.6%) to treatment (2.2%) conditions
indicates that the treatment planning process introduces

an additional uncertainty in dose delivery of about 1.5%
with respect to the reference conditions.

Figure shows the sections of the Rando phantom
and the position of dosimeters. The agreement between
calculated and measured dose distributions was evaluated
using the parameter D

rel,i
 = (D

TL,i
/D

TL,iso
)/(D

Centre,i
/D

Centre,iso
),

where D
TL,i

 and D
TL,iso

 are the doses measured with TLDs
at the point #i and at isocentre, D

Centre,i
 and D

Centre,iso
 are

the doses stated by the Centre at the same points. Uncer-
tainty in beam calibration does not influence the value of
the parameter D

rel
. Figure reports mean values and stand-

ard deviations of the parameter D
rel

. A t-Student test in-
dicates that, for the five points, differences from unity are
not significant (p=0.05).
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ABSTRACT

The aim of this work has been to determine the key as-
pects of a clinical audit of Intracoronary Brachytherapy
(ICB) procedures using beta sources.  Firstly, justifica-
tion for these treatments has been addressed and a table
summarizing our conclusion is shown.  Main checks used
in our hospital to evaluate good practice have been de-
fined.  These verifications can be used either internally or
by an external auditor to evaluate ICB procedures and to
propose corrections to the practice, and includes: accept-
ance tests of new sources for the treatment, quality con-
trol of the X-ray systems, a protocol for the evaluation of
deterministic effects on the skin and a follow up program
to evaluate effectiveness of the technique.  A close coordi-
nation between cardiologists, radiation oncologists and
medical physicists has been necessary.

Nearly 150 patients have been treated since November
2000 with different beta sources previously tested and
accepted for ICB.  In 13% of the patients, peak skin doses
higher than 1.5 Gy were measured and reestenosis rate
was only 18% after 6 months follow up, instead of 60%
that is the normal rate for these kind of patients.

INTRODUCTION

Clinical audit contributes to the quality of clinical care.
It involves the systematic measuring of clinical perform-
ance against agreed standards, and action to correct any
shortfalls found.

The 97/43/EURATOM[1] includes interventional radi-
ology as “special practice” requiring Member States to
ensure that appropriate radiological equipment, practical
techniques and ancillary equipment be used and that spe-
cial attention should be given to the quality assurance
(QA) programs, including patient dose assessment.

Intracoronary Brachytherapy (ICB) using beta or gamma
sources is a promising technique used to reduce restenosis
rates.  However, a strict QA program is necessary to make
it accurate and safe.  Treatment dosimetry and patient

follow up are necessary for the assessment and improve-
ment of these treatments and clinical protocols should be
optimized to avoid the possibility of deterministic radia-
tion risks.

The procedures developed and the information reported
is intended to provide a demonstrably achievable stand-
ard of good practice both in terms of a satisfactory out-
come and an acceptably low radiation dose out of the tar-
get.

JUSTIFICATION OF ICB PROCEDURES

A correct justification is the first part of a correct treat-
ment and this should be carefully reviewed in a clinical
audit.  On the basis of current knowledge, clinical indi-
cations of ICB include patients with severe in-stent restenosis
of either native coronary arteries or saphenous bypass graft
and objective evidence of ischemia[2,3]. On the contrary,
there is no clinical evidence that patients with de novo
coronary stenosis benefit from this therapy as compared to
conventional treatment especially when a coronary stent
is implanted[4,5].

Major limitations of this technique are late stent thrombo-
sis[6] and the occurrence of edge effect [7]. To overcome the
first of these drawbacks, the interventional cardiologist
have to ensure the correct prescription of dual antiplatelet
treatment with aspirin and clopidogrel for at least 1 year
following the results derived from the Wrist plus and
Wrist 12 trials[8].  In the WRIST plus trial, combina-
tion of aspirin and clopidogrel for 6 months reduced sig-
nificantly the rate of late stent thrombosis as compared to
this treatment for only 1 month. Recently, the Wrist 12
trial[8] demonstrated a reduction in major adverse car-
diac events when clopidogrel was prolonged for at least 1
year.

The edge effect, that is, the occurrence of restenosis lo-
cated at the edge of the irradiated segment has been asso-
ciated with the so-called geographic miss[9]. This term
refers a case where the entire length of the injured seg-
ment is not fully covered by the radioactive source.
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QUALITY CONTROL OF THE
PROCEDURE

In Intracoronary brachytherapy, quality management of
the procedure has the following goals:

1. Deliver the right dose with the right dose
distribution.

2. Deliver de dose at the right location.
3. Perform the treatment safely.

Delivering the right dose with the right dose distribu-
tion requires:
• A check of dose rate at 2 mm from the source

axis that is, in our case, in the range of 1 to 7
Gy/min.  The calibration has to meet the
requirements of AAPM task Group 60[10] and
a certificate has to be provided by the
manufacturer.  An in-house check is made
either with a calibrated well chamber or with a
calibrated small scintillation detector (Optidos
scintillation dosimeter, PTW Freiburg ,
www.ptw.de).

• Having dose algorithms or tables that give the
relative depth dose distribution.  Published
Monte Carlo calculations[11,12], and measures
made with a scintillation detector have been
used.

• Check the uniformity of the source.  This can
be made with autoradiographs with
radiochromic films and a visual interpretation
of the results or quantitative measures with an
appropriate densitometer.  It can also be
checked with a scintillation detector and an
appropriate phantom.

• Having a correct treatment dose prescription
based basically on the vessel size (Intravascular
Ultrasound –IVUS-, angiography). Treatment
prescription is manufacturer driven at the
moment, that is, each of the manufacturers has
his own way of prescribing the dose.

• Establishing the correct treatment duration.  A
double verification of the selected parameters
(treatment length, prescription point,
treatment time) should be performed
independently by a second person. A manual
independent determination of the treatment
time just before the treatment is applied is also
helpful to assure that the treatment time has
been correctly set.  For manual delivery
systems, the time of treatment has to be
measured by two different operators with their
own stopwatch.

Delivering the dose to the right position requires:

• To establish the injured length, the
interventional cardiologist have to film all the
balloon inflations and deflations in order to
measure maximum injured length.  Correct
positioning of the source in the target vessel has
to be performed by the aid of anatomical
landmarks (i.e. sidebranches, radiopacity of the
stent,...) identified during the procedure.

• Appropriate safety margins have to be
determined according to established rules.
Usually 6-7 mm margin are added at each side
of the injured length to define the planning
target length.

• Check the correct positioning of the source in
the catheter and of the catheter in the injured
length with the corresponding safety margins,
using cine acquisition in order to keep
demonstrable images of the treatment.  At least
two observers check the correct positioning.

• Whenever the length to be treated is longer
than the active source length, a reposition of
the source to cover up the planning target
length is needed.  This can be done manually in
some systems (then it is called tandem
positioning) or automatically (then it is called
stepping).  Stepping is much more precise and
easy to check, so for long planning target
lengths, the use of either longer sources or
automatic systems with the possibility of
stepping the source in consecutive positions
should be encouraged.

Perform the treatment safely implies the assessment of
potential risks and its minimization.  It should cover at
least:

• Problems with the source movement: the source
does not go to the final position because it can’t
make a bend, or it cannot be recovered from the
treatment position.  This potential problem can
be minimized making use of automatic systems
that check the correct movement of a dummy
source through the catheter.  This prevents
potential safety problems and
misadministrations.

• Functional check of safety aspects before the
treatment with a patient (indication lights,
safety interlocks, emergency material, etc).

• All the staff involved in the procedure should
know emergency procedures.
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SKIN DOSES AND FOLLOW-UP
PROGRAM

So far, satisfactory outcome and an acceptably low radia-
tion dose to the skin of the patients has been found.  Nearly
150 patients have been treated since November 2000 with
different beta sources.  Reestenosis rate was only 18%
after 6 months follow up, instead of 60% that is the nor-
mal rate for these kind of patients.  A dosimetric report
for every treatment is elaborated including a description
of the treatment and the source, prescribed dose, target
lengths and maximum, minimum and average dose at
the intima and at the external elastic membrane in three
representative slices of the injured length.  This report
together with the cine and IVUS images recorded has al-
lowed us to explain some unsuccessful treatments with
geographical miss[9].

Complex cardiology procedures can produce determinis-
tic effects (skin injuries) due to the high radiation doses
accumulated in some regions of the skin of the patients.
The use of ICB can imply an increase in the procedure
doses associated to the need for recording and reporting
every step of the treatment as well as setting essential
parameters for target volume determination and dose cal-
culations [10,13]. In 13% of the patients, peak skin doses
higher than 1.5 Gy were measured in our Center.

As a part of the clinical follow-up of patients undergoing
ICB procedures, a specific protocol has been developed in
the framework of DIMOND III project[14] to evaluate
deterministic effects on the skin of patients whose slow
film pattern shows densities corresponding to doses above
1.5 Gy.  For patients whose estimated skin dose is 3 Gy
or greater, the interventionist should arrange for the pa-
tient to be reviewed between 10 and 14 days after the
procedure.  The purpose of this review is to identify skin
effects.  A photograph of the patient back before the pro-
cedure, a record of the fluoro time, number of images and
DAP [15] and additional photographs of the skin of those
patient reviewed is part of the documentation of every
treatment.

CONCLUSIONS

Intravascular brachytherapy is a multidisciplinary thera-
peutic technique that requires the coordination of a team
of cardiologists, radiotherapists and medical physicists.
    Clinical audit should concentrate on the aspects of se-
lection of the patients and justification of the procedure,

quality control and safety of the procedure including dose
calculations and spatial dose distributions.
    Clinical follow-up of the patients including the assess-
ment of skin dose due to the important fluoroscopy time
and number of cine frames should also be a part of the
audit.
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Introduction

As a standard practice, patients presenting at the Emer-
gency Department with renal colic and positive haema-
turia undergo a limited IVU examination.  The number
of plain images performed depended on whether there
was pathology present or not.  In positive cases the ex-
amination took up to 20 hours to be completed.

This audit assesses whether low-dose non-enhanced CT
of the Kidneys – Urethers – Bladder would speed up the
patient’s management and still offering equivalent sensi-
tivity and specificity as compared to limited IVU

Method

Over a 4-month period, we collected data from limited
IVU’s performed in the A&E X-ray department and com-
pared it with data from low-dose non-enhanced CT over
the same period.

Results

The results showed that CT did speed up patient’s man-
agement and had equivalent sensitivity and specificity to
IVU’s.  However, the dose was increased.

Conclusion

Following this audit we have changed our practice to per-
forming low-dose non-enhanced CT on patients present-
ing with renal colic, positive haematuria and over the age
of 25 years.  Younger patients still undergo limited IVU.
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Introduction

Chest x-rays are frequently requested for emergency pa-
tients who present to the Accident and Emergency de-
partment with medical problems.

At the Royal London hospital, London, patients admit-
ted to the Emergency Room require mobile chest X-ray
due to their poor medical condition. These X-rays are
usually performed using a sub-optimal technique, AP
supine or erect and are often reported as poor quality.

It is thought that a large number of these patients are
subsequently re X-rayed the following day in the radiol-
ogy department to provide medics with an optimal film
with which they can make a correct diagnosis and im-
prove on the patient management.

Method

The aim of this audit was to assess the quality and diag-
nostic value of mobile chest X-rays performed in the
Emergency Room. This was done by assessing how many
chest X-rays are followed by a departmental film because
of inappropriate technique, i.e., AP supine/erect instead
of PA erect.

We reviewed 198 consecutive patients over a two-month
time frame who presented with medical/respiratory prob-
lems and required an immediate chest x-ray, by detailing
the date, time and positioning of patient.

The database was updated weekly to determine whether
repeat PA erect departmental films were requested to en-
able medics to make a more accurate diagnosis and fur-
ther medical management.

Conclusion

Surprisingly, in less than 10% of cases a repeat PA erect
chest x-ray was performed, although there was signifi-
cantly more patients who had repeat chest x-rays requested,
but were cancelled following the patient’s discharge or
lack of justification of the repeat film.
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At the beginning of the year 2002, in Spain were com-
pleted the translation of health competences from the
Central to the Local Administrations of the Autonomic
Communities that still had not received them. In this
situation was the Community of Madrid. As a consequence
of this fact, new administration departments were cre-
ated and new actions adopted in order to regulate the
activities.

The EURATOM directive was translated at a national
level by mean the publication of four Real Decrees: about
Nuclear Medicine (1841/1997), Radiotherapy (1976/
1998), Radiodiagnostic (1976/1999) and on Justification
of the ionising radiations in medical procedures (815/
2001).

The establishment of a Quality Assurance System (QAS)
require a previous, very detailed planning and a common
work between administration and users or professionals,
in order to achieve good agreement.

In this sense, in our Community, Madrid, have been given
the first steps in order to connect Administration-Users,
with the celebration of the first Conference on Quality of
the Medical Procedures using ionising radiations.
All the professionals involved in Radiotherapy, Radio-
diagnostic and Nuclear Medicine were present through
their scientific and professional societies together with
qualified members of the local and central administra-
tion.

More than 300 professionals assisted to the event, where
30 communications presented shown the opinion and were
the nucleus of the intensive discussion developed.

Some of the issues treated were about the inhomogeneity
of  technical terms used and tasks developed in each cen-
tre that avoid inter comparisons and calculations. The
necessity of convenient equipment and dosimetry. The
unknowledge of the administrators about the problems
and technical/professional issues. The contradictions ex-

isting between quality and health attention demand. The
absence of well dimensioned ratios (equipment, profes-
sionals, patients). The direct relation between quality and
convenient budgets. The necessity that Hospital manag-
ers assume responsibilities on QA.

As conclusion, the professionals involved in the medical
procedures that use ionising radiations, found that is nec-
essary to meet with the new administrators and authori-
ties, to know their plans and solve the problems present
in the daily work. A conference was planned, organized
and celebrated with the previous objective. Communica-
tion was established among the participants and com-
mon plans projected for the future to work on the differ-
ent themes and problems.
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