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P U B L I C AT I O N S  &  M E D I A

All radiological departments aspire to a high quality of radiological services at the lowest 

possible risk to the patient. Unfortunately services may not always achieve these goals and 

errors and mishaps occur even in the best run organisations. It is therefore important that 

radiology departments address in advance their potential areas of weakness and also try to 

reduce as far as possible the sources of error. This requires the proactive approach of risk 

management, which is a structured way of reducing risk to patients and staff to the lowest 

achievable level. The key to risk management is a willingness to evaluate all actions with 

transparency and openness and to try to remedy obvious failures and alter working practices 

where appropriate. This document produced by the Professional Organisation Committee of 

the EAR in conjunction with the Radiological Section of Union of European Medical Specialists 

(UEMS), attempts to guide radiologists through this process indicating where structural 

changes to practice may reduce the risks to patients.

Although the level of medical litigation varies throughout Europe, the cost is still high and the 

stress of errors to both the radiologists and patients may be considerable. It is therefore 

in our own interest and those of our patients to try to reduce risk as much as possible 

recognising that medical care is often a balance of risk and benefit. If both radiologists and 

patients are fully aware of these risks, the resulting expectations will be realistic. 

The EAR Executive hope that this advisory document will be of value to all national and 

subspecialty radiological societies in guiding departments to reduce risk.
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R i s k  i s  d e f i n e d  a s  a  c h a n c e  o r  p o s s i b i l i t y  o f  d a n g e r  o r  i n c u r r i n g  l o s s  o r  i n j u r y .  I t  i s  r e c o g n i s e d  t h a t  h a r m 

m a y  b e f a l l  a  p a t i e n t  e v e n  i n  t h e  b e s t  h o s p i t a l s  a n d  d e p a r t m e n t s  d e l i v e r i n g  t h e  h i g h e s t  p o s s i b l e  s t a n d a r d s 

o f  c a r e  a n d  t h e  p r a c t i c e  o f  m e d i c i n e  i s  o f t e n  a  p r o c e s s  o f  b a l a n c i n g  a  r i s k  a g a i n s t  t h e  e f f i c a c y  o f  a 

d i a g n o s t i c  o r  t h e r a p e u t i c  p r o c e d u r e .   R i s k  m a n a g e m e n t  i s  a  p r o a c t i v e  a p p r o a c h  i n v o l v i n g  t h e  s y s t e m a t i c 

i d e n t i f i c a t i o n ,  q u a n t i f i c a t i o n  a n d  a s s e s s m e n t  o f  r i s k s ,  t h e  a p p r a i s a l  o f  o p t i o n s  t o  e l i m i n a t e  o r  r e d u c e 

t h e m  a n d  t h e  r e c o g n i t i o n  b y  a l l  c o n c e r n e d  o f  t h e  i m p l i c a t i o n s  o f  t h e  r e m a i n i n g  r i s k s .  T h i s  p r o c e s s 

i n v o l v e s  a l l  t h o s e  w h o  a r e  r e s p o n s i b l e  f o r  t h e  d e l i v e r y  o f  h e a l t h  c a r e ,  n o t  j u s t  t h e  i n d i v i d u a l  c l i n i c i a n 

w h o  i s  c a r i n g  f o r  t h e  p a t i e n t .  T h e  m a n a g e r s  o f  t h e  h e a l t h  c a r e  f a c i l i t y  h a v e  a  p a r t i c u l a r  r e s p o n s i b i l i t y 

t o  p r o v i d e  t h e  n e c e s s a r y  f a c i l i t i e s ,  s t a f f ,  e q u i p m e n t  a n d  f i n a n c i a l  s u p p o r t  f o r  t h e  f r o n t - l i n e  c l i n i c i a n s 

i n  o r d e r  f o r  t h e m  t o  p r a c t i c e  a t  s t a n d a r d s  w h i c h  a r e  c o n s i d e r e d  s a t i s f a c t o r y  b y  t h e i r  p e e r s  a n d  w h i c h 

k e e p  t h e  r i s k  o f  h a r m  t o  t h e  p a t i e n t  a t  t h e  l o w e s t  p r a c t i c a b l e  l e v e l .  T h i s  i s  p a r t i c u l a r l y  t h e  c a s e  i n 

r a d i o l o g y  d e p a r t m e n t s  w h e r e  t h e  q u a l i t y  o f  e q u i p m e n t  a n d  s t a f f i n g  n u m b e r s  c a n  h a v e  a  m a j o r  e f f e c t  o n 

t h e  a c c u r a c y  o f  t h e  d i a g n o s t i c  r e p o r t  o r  t h e  s u c c e s s  o f  a n  i m a g e - g u i d e d  i n t e r v e n t i o n .  T h e  r a d i o l o g i s t  o r 

r a d i o g r a p h e r  c a n n o t  b e  h e l d  r e s p o n s i b l e  f o r  e r r o r s  t h a t  a r e  a  c o n s e q u e n c e  o f  u n d e r - i n v e s t m e n t  b y  t h e 

m a n a g e m e n t  a n d  t h e  i m p l i c a t i o n s  o f  i n a d e q u a t e  r e s o u r c e s .  I n  t e r m s  o f  p a t i e n t  r i s k ,  i t  s h o u l d  b e  c l e a r l y 

i d e n t i f i e d ,  i f  a  p r o p e r  r i s k  m a n a g e m e n t  e v a l u a t i o n  i s  u n d e r t a k e n .

T h e  m a i n  a i m ,  t h e r e f o r e ,  o f  r i s k  m a n a g e m e n t  i n  r a d i o l o g y  i s  t o  r e d u c e  a n d ,  w h e r e  p o s s i b l e ,  e l i m i n a t e 

h a r m  t o  t h e  p a t i e n t  b y 

·  r e c o g n i s i n g  t h e  l i m i t s  o f  r a d i o l o g i c a l  d i a g n o s i s ;

·  i d e n t i f y i n g  a n d  w h e r e  p o s s i b l e  r e d u c i n g  o r  e l i m i n a t i n g  c o m p l i c a t i o n s  o f  r a d i o l o g i c a l  e x a m i n a t i o n s 

t h r o u g h  t h e  e s t a b l i s h m e n t  o f  r o b u s t  p r o t o c o l s  a n d  a p p r o p r i a t e  s a f e t y  s y s t e m s ;

·  e n s u r i n g  t h e  h i g h e s t  q u a l i t y  o f  r a d i o l o g i c a l  a c c u r a c y ;

·  l e a r n i n g  f r o m  m i s t a k e s  a n d  m o n i t o r i n g  s i g n i f i c a n t  o r  c r i t i c a l  c l i n i c a l  i n c i d e n t s  a n d  n e a r  m i s s e s ;

·  s h a r i n g  k n o w l e d g e ;

·  i n v e s t i n g  a p p r o p r i a t e l y  i n  e q u i p m e n t  a n d  p r o p e r l y  t r a i n e d  s t a f f .

L a p s e s  i n  t h e  s t a n d a r d s  o f  c a r e  m a y  b e  p r e s e n t  i n  a  v a r i e t y  o f  d i f f e r e n t  w a y s :

·  A  c o m p l e t e l y  u n e x p e c t e d  e r r o r  w h i c h  r e s u l t s  i n  h a r m  t o  t h e  p a t i e n t .

·  A  s e r v i c e  p e r f o r m i n g  s u b - o p t i m a l l y  o v e r  a  l o n g  p e r i o d  o f  t i m e  p r o d u c i n g  u n s a t i s f a c t o r y  o u t c o m e s .

·  A n  i n d i v i d u a l  p r a c t i t i o n e r  w h o s e  p e r f o r m a n c e  i s  i m p a i r e d  d u e  t o  i n a d e q u a t e  k n o w l e d g e  o r  s k i l l s  o r 

d y s f u n c t i o n  o f  h e a l t h  o r  b e h a v i o u r a l  p r o b l e m s .

·  I n a p p r o p r i a t e  c o n d u c t .

R i s k  m a n a g e m e n t  h e l p s  t o  s a f e g u a r d  t h e  p a t i e n t ,  t h e  r a d i o l o g i s t  a n d  t h e  o r g a n i s a t i o n  i n  w h i c h  t h e 

r a d i o l o g i s t  w o r k s  i n  t e r m s  o f  f i n a n c e ,  r e p u t a t i o n  a n d  p o t e n t i a l  l o s s  o f  m o r a l e  f r o m  p o s s i b l e  e r r o r s .  T h e 

o v e r a l l  g o a l  i s  t h e  i m p r o v e m e n t  i n  t h e  q u a l i t y  o f  c a r e  f o r  t h e  p a t i e n t . 

T h e r e  i s  n o t h i n g  r e v o l u t i o n a r y  a b o u t  r i s k  m a n a g e m e n t  a s  t h e  a n a l y s i s  o f  t h e  b e n e f i t  a n d  r i s k  o f  a n y 

p r o c e d u r e  i s  a n  i n t e g r a l  p a r t  o f  e v e r y  r a d i o l o g i s t ’ s  w o r k i n g  d a y .  A l l  h e a l t h  c a r e  e s t a b l i s h m e n t s  s h o u l d 

w o r k  t o  m i n i m i s e  h a r m  t o  t h e  p a t i e n t .  H o w e v e r,  t h e  p r o c e s s  o f  r i s k  m a n a g e m e n t  e n c o u r a g e s  r a d i o l o g i s t s 

t o  a d d r e s s  p o t e n t i a l  p r o b l e m s  i n  a d v a n c e ,  s o  t h a t  t h e  a p p r o p r i a t e  p r o t o c o l s  a n d  p r o c e d u r e s  m a y  b e  p u t 

i n  p l a c e  t o  m i n i m i s e  r i s k s .

W h i l s t  t h e  r e d u c t i o n  o f  l i t i g a t i o n  a n d  i t s  c o s t s  i s  a n  o b v i o u s  o b j e c t i v e  o f  r i s k  m a n a g e m e n t ,  a v o i d a n c e 

o f  p r o b l e m s  t h a t  m a y  l e a d  t o  l i t i g a t i o n  w i l l  b e n e f i t  p a t i e n t s  a s  m u c h  a s  r a d i o l o g i s t s .  M a n a g e m e n t  o f 

r i s k  i s  a  r e s p o n s i b i l i t y  o f  a l l  i n v o l v e d  i n  t h e  r a d i o l o g y  d e p a r t m e n t  a n d  t h e  u n d e r s t a n d i n g  a n d  o w n e r s h i p 

o f  t h e  p r o c e s s  i s  e s s e n t i a l . 

T h i s  p ape r  a dd r e sses  t h e  r i s k s  i n h e r e n t  i n  d i r e c t  p a t i e n t  c a r e ,  b u t  o r g an i s a t i o n a l  r i s k s  s u c h  a s  i n a dequa t e 

f a c i l i t i e s  o r  h e a l t h  a n d  s a f e t y  i s s u e s  a l s o  h a v e  a  d i r e c t  i m p a c t .  

1. Introduction
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The accuracy and timeliness of the radiological report is a key component of the patient’s overall 

care in a radiology department. High reporting accuracy requires an optimum environment 

for detecting and reporting abnormalities which is the responsibility of the management 

of the health care facility. This is achieved by the adherence to high standards of practice 

within the department and an insistence on technically satisfactory images.  

However, in terms of risk management it must be recognised that variation between 

experienced radiologists in the interpretation of plain radiographs has been consistently 

demonstrated in comparative studies. In a comparative study of casualty plain radiographs 

significant disagreement varied between 5 to 9 % with an average incidence for all observer 

pairs of 5.6 %. The presence of an abnormality rather than its significance was more likely 

to give rise to observer variation (1).

Such errors can be defined as perceptual or cognitive (2). Perceptual errors occur when 

image features though recorded were not appreciated. A cognitive error occurs when 

image features though appreciated lead to wrong conclusions as a result of response bias 

or flawed diagnostic logic. Reporting errors may also be classified as either false positive 

or false negative. A false positive study can be subdivided into either an interpretation of a 

feature as  pathological which is in fact normal or normal variant, or the recognition of an 

abnormality but with misclassification where the finding is attributed to the wrong cause. A 

false-negative or under-reading may be a finding that is present but is missed or one where 

the lesion was not present on the image due to inadequacy of the examination.

False-negative errors are five times more common than false-positive errors (3). Similarly 

perceptual errors are four times more frequent than cognitive errors (2). It has also been 

shown that more lesions are perceived retrospectively (4).

The reasons for false positive examinations or cognitive errors are more likely to be related 

to a lack of radiological skills and knowledge rather than external factors. However, they may 

also be partly due to incomplete clinical data (5) and the unavailability of old examinations 

(3).   

Over-reading may be due to 

· misinterpretation of normal variants;   

· inadequate knowledge of normal anatomy;

· misinterpretation of signal changes on MR and radio-isotope studies, or echoes on 

sonography;

· variants in development and growth.

Over-reading is a particular problem with respect to trauma as treatment may be instigated 

on the basis of the report and complications of treatment or financial and social problems may 

ensue.  False-positive lesions are a particular potential source of error in paediatrics.  

Lesions that are perceived but incorrectly diagnosed or inappropriately interpreted may 

include such issues as:

· misinterpreting scarring and tumour recurrence, 

· lymph node enlargement interpreted as tumour invasion when it is due to inflammation, 

· misinterpreting changes as tumour instead of infection, vascular disease or benign 

tumour (6).

These types of lesions can be classified as those where a lesser or a more severe disorder 

has been diagnosed. In particular, subtle findings may be overlooked, if overt abnormalities 

are present. The presence of a small tumour recurrence masked by post-irradiation fibrosis 

may be an example of such a situation.

2. Direct Patient Care

2.1.1. Errors of Reporting 

2.1. Radiology Reporting

2.1.1.1  False Positive Errors

2.1.1.2.  Incorrect Diagnosis
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Risk management issues in this field may, if in doubt, involve repeated examinations 

to assess change and examinations of opposite side in cases of paediatric trauma. 

Confirmation of a normality or resolving interpretative problems may be achieved by 

additional examinations.  

There are a number of factors that may lead to false negative and false positive evaluation 

of a radiographic examination.

These may include the following:

The management of the health care facility and the department of radiology have the 

responsibility of ensuring that the radiographic staff are properly trained to recognise 

national or European standards and that sufficient such staff are employed to allow optimal 

standards to be maintained. If staff are inadequately trained or too busy, there is an increased 

likelihood of poor-quality examinations due to:

· incorrect exposure, 

· inadequate coning areas of the film,

· abnormalities outside the area of the primary examination, 

· inappropriate views, 

· type of imaging modality chosen,

· inappropriate imaging protocols,

· inadequate imaging technique e.g. sonography. 

Radiologists should not attempt to make a diagnosis from poor-quality examinations unless 

it is imperative and the risks have been assessed. A proper risk assessment should also 

be undertaken to clarify the cause for the poor quality of the examinations and rectified 

where possible.  

This may be due to

· previous images having been lost or destroyed, 

· radiologists being too busy to go through previous images,

· insufficient administrative assistance to find old images or inappropriate digital 

retrieval, 

· an urgent report being required before previous studies can be retrieved.

It is the responsibility of the management of the health care facility and the radiology 

service to define the length of time of storage of old examinations which is often a balance 

between the cost, practicality of storage and retrieval of old films and the risk of a lesion 

being missed or misinterpreted when old films are not available. Management should also 

ensure that there are adequate clerical staff and systems to ensure that old examinations 

are available when and where they are required.

Previous examinations may however not demonstrate a lesion due to the fact that the 

equipment used was of an older generation and/or had inferior technical characteristics. 

For example the detection of a lung nodule has improved with increasing development of 

equipment and the size of a discernable lesion has decreased (7).

Lesions may be missed related to a misdirected search secondary to inaccurate or incomplete 

clinical history/details (5). Errors can arise, because the abnormality is outside the area of 

primary examination or because the imaging protocol used e.g. in CT/MRI, while adequate 

for the clinical indication given is suboptimal for other pathology (8, 9, 10).  

A lesion may be missed in circumstances where the radiologist recognises one abnormality, 

but fails to see a second lesion. Failure to report multiple lesions has been noted in several 

studies (3, 11, 12). 

2.1.1.3 Poor Quality of Examination

2.1.1.4. Failure to Consult Previous 

Radiological Studies or Reports

2.1.1.5.  Clinical Information

2.1.1.6.  Multiple Lesions
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Poor viewing conditions may lead to errors, particularly for chest x-rays. Management 

should ensure that up-to-date viewing boxes or digital viewing equipment are provided and 

that the ambient lighting is appropriate for optimal viewing of examinations.

 

Repeated distractions and interruptions will cause a loss of concentration and may lead 

to errors. Efforts should be made to decrease interruptions as far as possible during the 

reporting session by ensuring that there is an adequate number of radiologists so that 

queries can be dealt with in a planned and non-disruptive manner. 

Fatigue has been cited as a potential source of false-negative examinations. The effect 

of overwork on radiological accuracy and potential medico-legal implications has been 

highlighted (8, 13, 14, 15, 16). Management and radiologists must evaluate the level of 

risk in each area that may result from overwork and tiredness and seek to alleviate this 

wherever possible. 

The risk assessment and resolution of this is the responsibility of the departmental or health 

care facilities managers in discussion with the radiologists. 

Radiology is becoming more complex and the range of investigations and techniques is 

extensive. Considerable subspecialty training may be required in certain areas and it is 

important that radiologists do not work beyond their competence.  Defining special interests 

is now a prerequisite for many radiologists and in large departments each radiologist may 

effectively pursue a subspecialty interest. In small departments, however, and in private 

practice, radiologists may be required to undertake a wide spectrum of procedures. During 

holiday periods and on-call there is a greater likelihood of radiologists being placed in the 

position of having to undertake examinations for which they do not feel properly trained, or 

have not maintained their expertise.

It is therefore important that a risk assessment is performed to ensure that radiologists 

delivering any part of the service are properly trained.  Hospitals may need to define what 

services they are able to provide on a day-time basis and a 24 hour basis in order to ensure 

that the radiologists undertaking the investigations or therapy are competent to undertake 

them. In holiday periods some services may need to be temporarily withdrawn or special 

cover arrangements may need to be made with other health care facilities. 

It is essential that radiologists undertaking new tasks or using new investigative equipment 

should undertake proper training prior to providing a patient service. This will clearly be an 

integral part of their continuing professional development and each radiologist should have 

a programme of development that is related to the specific requirements of their clinical 

task that they perform or are likely to perform. 

· The hospital and departmental management should ensure that the viewing facilities 

where the reporting is undertaken are of high quality. If digital equipment is used, 

this should be of a standard which is internationally acceptable. Quality assurance of 

viewing facilities should be in place and deficiencies brought to the attention of the 

management.

· Disturbances whilst reporting should be kept to a minimum, although clearly clinical 

consultation and feedback should not be discouraged as it is a vital part of the audit 

cycle.

· The management of the hospital or health care facility should ensure that the 

complement of radiologists is sufficient to undertake the workload without resulting in 

either fatigue or radiologists being forced to undertake investigations for which they 

are not appropriately trained. Radiologists should define which areas they are capable 

of undertaking, specifying procedures, and managers should ensure that alternative 

2.1.1.7.  Poor Viewing Conditions

2.1.1.8.  Repeated Interruptions

2.1.1.9.  Fatigue

2.1.2.  Training

2.1.3.  Risk Management 

Recommendations
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arrangements are made when certain procedures are required and the necessary 

technical facilities or clinical expertise are not available.

· Radiologists should ensure that they obtain proper training in any new technique.  

Specialist centres are encouraged to provide training for established radiologists as 

well as trainees and that all  radiologists, as part of the organisations risk management 

policy, should have adequate funding available for all necessary additional training. 

· Clinical data should be reviewed prior to evaluating or undertaking examinations.  

Patients may have a large number of previous investigations and careful assessment 

takes time. It is important that the radiologist’s workload is not too high as a failure 

to undertake a proper review of previous examinations will also increase the risk of 

mistakes. Organisations are encouraged to develop integrated PACS systems to make 

previous examinations easily and rapidly available.  

· Regular clinico-radiology conferences enable feedback from clinical colleagues and the 

reviewing of examinations that have been undertaken in order to ensure that appropriate 

investigations are being performed, to identify any risk factors for individual patients, to 

bring potential errors to light and to assess continuing risk. A large direct practitioner 

referral programme for radiology may result in lower feedback and increased risk. 

Good communication with the referring general practitioners needs to be established 

to enable proper clinical feedback to take place.  

· Ideally all examinations should be reported by a qualified radiologist or trainee radiologist 

under specialist supervision. If, for reasons of inadequate radiologist staffing levels, 

clinicians are reporting examinations, it should be clear to them that they are doing 

so under appropriate protocols and to a standard that is equivalent of the experienced 

radiologist. This is usually only possible in highly selected areas or specific subspecialties 

such as orthopaedic surgeons reporting follow-up films of fractures and even in these 

circumstances they may not recognise additional conditions or complicating factors. 

The training of the clinician needs to be established in order for this activity to be 

undertaken appropriately, the cliniains are legally responsible for the interpretation.

· If a radiological task is delegated by the radiologist, it is essential that the person to 

whom the task is delegated is competent and that the process of delegation is defined 

in a protocol agreed by the delegator, the person to whom the task is delegated and 

the relevant employer. The process and outcome of delegation should be monitored 

and the process should be modified, if necessary. The person to whom the task is 

delegated assumes responsibility for it, except that medical responsibility remains 

with the delegating medical professional. 

· If there is a likelihood that some imaging examinations may not be reported due to staffing 

difficulties, the radiologists and management will need to define these examinations from 

a risk management point of view and the process should be audited regularly. However, 

it must be emphasised that each radiation exposure must be justified and that a clinical 

evaluation of the outcome of each medical exposure should be recorded.(17)

· A proper audit programme should be undertaken in order to regularly review the quality 

of the service provided. Audits should be properly structured and a clear standard 

should be set, which may be local or national, against which the service is audited (18). 

This is essential as the audit cycle is a risk management cycle. 
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It is important to review diagnostic procedures to avoid undertaking inadequate or outdated 

procedures or those procedures which have little value in patient management, unless there 

is a clear reason for such a course. Clinical radiologists should monitor their requests for 

investigations to reduce overall radiation exposure and maximise the risk benefit ratio of 

radiological examinations. This is an obligation under the Euratom directive which is being 

enacted into national laws throughout the EU (17).

Complications are most frequently associated with interventional techniques and may involve 

a number of factors including haemorrhage, haematomas, post-arteriographic stenosis or 

vascular rupture.  

Patients may also undergo reactions to injections of contrast agents, which may include 

urticaria, hypotension, breathing difficulties and, at worst, cardiac arrest. Some complications 

may be due to a failure to follow proper practice or established departmental or national 

standards. Examples include failure to evaluate the patient carefully in terms of blood clotting 

parameters, histories of allergy and inadequate review of previous radiographs or other 

imaging investigations. The incidence of sepsis may be high, if proper aseptic techniques 

are not in place.

Complications may also occur, if equipment being used breaks down or is inappropriate for 

the examination or treatment. The management of the department should ensure that the 

equipment is properly maintained and that replacement programmes follow the appropriate 

national or European standard. Consumables should be of a recognised standard and should 

be in-date at the time of use. 

Therapeutic procedures should not be undertaken unless they have the realistic prospect of 

improving the individual patient’s well being. Many patients who referred for interventional 

radiology have significant co-morbidity (19, 20).

It is essential that the radiologist and the patient’s clinician liaise closely when decisions 

regarding the choice of procedure and the management of complications are made. At any 

one time a named doctor who may or may not be a radiologist should have overall clinical 

responsibility for a patient (21).

There is often a reluctance by radiologists to explain all complications of the procedure 

to the patient on the grounds that this may deter patients from having an investigation or 

therapeutic procedure that will be of benefit to them. However, patients have a right to be 

involved with, and to agree to all decisions with regard to procedures being undertaken 

upon them and may only make a reasonable decision when all the positive and negative 

factors have been explained. 

In seeking consent the radiologist must ensure that:

· the patient is competent to give consent,

· the information provided is timely, accurate and understood by the patient,

· consent is given without duress.

Sufficient information must be given to the patient to ensure that they understand the nature 

and are aware of all consequences and any significant risk of the examination or procedure 

proposed. Information should be made available on the basis that the risk was of a kind or 

magnitude that no reasonably prudent medical person would fail to make the disclosure or 

what a reasonable patient might expect (22).  The decision to obtain oral or written consent 

will depend on the complexity of the procedure and the degree of potential side effects. A 

permanent record of the obtaining of consent should be made in the relevant health records.  

It is often advisable to explain the complications to the patient in the presence of a reliable 

witness and the patient should be fully in control of their faculties. Similar care should be 

2.2. Interventional Radiology

2.2.1.  Complications

2.2.2. Consent
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applied when seeking consent for investigations that involve intimate examinations. Information 

leaflets describing the examination to be performed, which can be given to patients prior 

to the obtaining of formal consent are of value as they enable patients to seek clarification, 

if necessary, and reduces the stress on patients.

 

· Proper departmental protocols should be in place for all investigations in order that 

potential complications are identified prior to the investigations and all attempts are 

made to eliminate or, when not possible, to alleviate them (23).

 

· Procedures should be reviewed and complications should be audited and compared 

to national and international standards where available. Individual radiologists may 

consider keeping a database of all patients on whom they have performed procedures, 

any adverse events and overall outcome. However, such a database must comply 

with any national data protection legislation. Special training should be instigated, if 

complication rates are inappropriately high (23).

· All radiologists should be aware of the risks of injecting contrast agents and should 

have a comprehensive knowledge of the substance being injected.  Protocols must be 

in place for dealing with reactions. All members of the radiology department should be 

trained in resuscitation to the appropriate level. Radiologists should regularly review 

their resuscitation skills especially in the light of reduced incidence of complications 

following the introduction of low osmolar contrast agents.

· The hospital management should ensure that appropriate nursing support is available 

within departments of radiology in order to monitor and support patients during invasive 

procedures. They should be aware of the techniques being undertaken and be able to 

assist the radiologist during the procedure, if this is required. 

· There is increased use of sedation and analgesics particularly in interventional radiological 

procedures and many of these agents have a central depressant effect on respiration 

and cardiac output. Radiologists must be cognisant of the pharmacology of these agents 

and of the specific management of adverse reactions. Sedated patients should be 

monitored with appropriate monitoring devices and there should be sufficient qualified 

staff to enable this monitoring to take place. Anaesthetic support is required for the 

unconscious patient, for seriously ill patients who may be at risk or if complications of 

a cardio-respiratory nature occur (23). 

· It is the responsibility of the individual radiologist undertaking the procedure to ensure 

that the complications have been explained to the patient and that, where appropriate,  

the patient has signed the consent form. It is preferable, although often not possible, for 

consent to be established and the form signed outside the radiology department prior 

to the investigation in order to reduce pressure on a reluctant patient to acquiesce to 

having the examination. As already indicated above, radiologists should keep records 

of all procedures and any untoward incidents so that these can be reviewed in order 

to avoid future mistakes. Patients undergoing invasive procedures should have an 

appropriate  clinical examination prior to the procedure and their clinical status should 

clearly be established and recorded, as clinical features claimed to be new following 

the procedure can only be refuted, if they were clearly shown to be present prior to 

the procedure.  

2.2.3. Risk Management Considerations



9 myESR.org

P U B L I C AT I O N S  &  M E D I A

Failure of communication is an important source of radiological mishaps and can result in 

an inappropriate investigation being performed on an individual patient or the wrong patient 

being sent for a examination (3). 

There may be insufficient clinical information on the request card which may also be 

inadequately filled in and signed. In the absence of good clinical information, inappropriate 

investigations may be performed and as some examinations have a high radiation dose, it 

is important that inappropriate examinations are not undertaken on patients, particularly 

on children.  

The European Directive 97 / Euratom (17) states that all investigations involving radiation 

require justification. This must be undertaken by someone who is appropriately trained, 

usually a radiologist, or under the auspice of previously agreed protocols, by radiographers, 

cardiologists, dentists etc. In order to undertake the justification, sufficient clinical information 

must be provided by the referring physician. The European Referral Guidelines (24) may 

assist the referring physicians to request the most appropriate investigations, but it remains 

the role of the radiologist to decide which investigation to undertake bearing in mind the 

risk-benefit ratio of the various choices. 

The radiologist must also receive any information regarding previous examinations that 

have been undertaken and whether previous results have affected clinical management and 

have been acted upon. 

The clinical information provided should clearly identify the area of the patient that is under 

review as there is no excuse for an examination to be a failure due to the incorrect area 

being imaged. Mistakes in the labelling of the examination must also be avoided, as the 

absence or invisibility of a RT/LT marker may result in inappropriate treatment. 

· Departments should have established procedures for the receipt and recording of 

clinical information. This may be written on the request document or the clinical notes 

or be in the form of an electronic referral.

· Radiologists must ensure that the appropriate information is available before justifying 

an examination.

· Radiographers should not undertake any examination without adequate clinical 

information.

· Radiologists undertaking CT and MR studies or invasive procedures should be provided 

with detailed clinical notes.

· The patient should be questioned prior to any examination to ensure that there is no 

mistaken identity and that the symptoms are related to the area to be examined.

· The patient should be asked about previous studies, adverse reactions and in some 

situations, current medication.  

Delay in reading an examination and providing a diagnosis may result in the radiological 

images being taken from the radiology department before being interpreted, if no PACS 

system has been installed. This is a particular problem where the management have 

employed insufficient radiologists for the workload of the department. This may also occur, 

if examinations are undertaken out of hours and urgent evaluation of the study is required. 

The hospital department or health care facility should ensure that there is sufficient 

radiological manpower available to provide immediate reports on high-risk patients where 

clinical management requires urgent therapeutic decisions. The cost of failing to provide 

this resource may be significantly greater than the investment.

The communication of the report of the examination is an important source of error (23, 25, 

26). It is essential that procedures are in place to transmit the report of the examination as 

quickly as possible. The management of the hospital, health care facility and the radiology 

department should review the pathway of the examination report to assess whether there 

3. Communication

3.1. Information needed by Radiologists

3.1.1.  Risk Management 

Recommendations

3.2.  Communication of Reports
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are sources of delay and whether the financial implications of delays or mistakes against 

the cost of having adequate systems and technology are in place in order to provide a 

timely report.

Where an urgent clinical situation is present or there is a major unsuspected finding which 

involves urgent patient management decisions, the radiological opinion should be transmitted 

directly to the attending physician. This may be a verbal communication between radiologists 

and the responsible clinician, which may be time-consuming, and a clear record of the 

conversation should be made in the clinical notes (26). In these circumstances a formal 

report still remains an essential record. 

It is important that the report of any examination, when issued, arrives quickly at its 

appropriate destination and is read by the referring source. The receipt of the report and 

the action taken should be recorded in the patients notes.  

· A timely report should be issued by the radiologists. 

· All films removed from the department should be returned promptly. A hospital-wide 

PACS system would resolve the problem of films being unavailable for reporting.  

· Radiologists should review the methodology and documentation of reports. Properly 

trained medical secretarial support should be provided and departments may wish 

to assess the financial viability and appropriateness of voice-recognition-recording 

systems.

· Radiology on-call arrangements should be clearly defined and be appropriate to the 

severity and complexity of the clinical conditions being dealt with by the hospital.

· The use of teleradiological systems for emergency reporting is now established in some 

centres, but robust safeguards need to be in place (27).

Multi-observer review of individual examinations has demonstrated that inter-observer variation 

may be considerable especially in subtle cases and that accuracy, sensitivity and specificity 

of individual investigations varies depending on a number of factors (8). The process of risk 

management recognises that there will be cases where accurate radiological diagnosis is 

not possible. Radiology is not histology. This will be an important factor when comparing 

the performance of the radiology department and individual radiologists. Patients must be 

made aware of the fact that investigations are not always diagnostic or without complications 

and this should be part of the patient information and communication. 

The discrepancy between retrospective review of an image or an outcome in a patient and 

the original report should not automatically be viewed as an error. A radiological investigation 

is often only part of the diagnostic information of a patient and imaging may be undertaken 

early in the course of an illness when findings are subtle. Radiology involves judgement 

under conditions of uncertainty and bias (8) and although reporting discrepancies have the 

potential to adversely effect patient management this is usually not the case, because of 

the overall context of clinical decision-making. 

When errors occur, radiologists should have agreed procedures to deal with such events:

· The essential details of the error should be explained to the patient involved.

· The details of the error or accident or complication should reviewed 

· If the error is significant, counselling should be offered to the patient. 

· Appropriate treatment should be instigated as quickly as possible.

· The department should have protocols to deal with all untoward incidents.

· Untoward incidents should be reported to the hospital so that they are in advance 

aware of potential claims against them.

3.2.1.   Risk Management 

Recommendations

4. Dealing with Errors

4.1  Procedures to deal with Errors
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There is a natural reluctance to admit one’s own errors especially in public and there is 

hesitancy in informing others. Risk management, however, is dependent on the acceptance that 

mistakes will be made and that things will go wrong. The key is to try to anticipate them and 

to alleviate them or to accept the appropriate level of inevitability. In good risk management 

practice it is therefore essential to have a forum where reporting discrepancies, errors, 

near misses and complications are demonstrated and evaluated. The natural reluctance to 

participate should be resisted (28). This can be alleviated to a significant degree:

- if anonymity is maintained. 

- if presentations at the meetings are anonymised.

- if written reports are made by peers at the meeting giving the same information as 

the original reporting radiologist and a consensus is reached whether an error or 

discrepancy occurred (29).

- The process is treated as educational and not punitive with a clear no-blame-culture.

Discussions should conclude with an analysis of how the error or discrepancy could be 

avoided in the future. However, although this process may contribute to the reduction of 

risk, there currently seems to be no correlation between discrepancies so reported and 

the incidence of complaints and litigation (30).

Problem cases can be collected for discussion in a number of ways including:

· Reviewing reports for difficult diagnoses.

· Complex techniques revealing missed or misinterpreted plain radiographic lesions.

· Reports from clinico- or patho-radiologic review meetings where outcome can be 

discussed and related to the radiological report. 

  

Discrepancies may be due to various factors including:

· Failure to review hidden zones,

· Inappropriate Kv limiting recognition of lytic zones or fine calcification,

· Improper positioning,

· Inadequate or misleading clinical information,

· Poor technique in sonography, CT and MR.

A confidential record of the cases discussed should be made identifying 

· the perceived reporting discrepancy, 

· whether the discrepancy was confirmed on consensus peer review, 

· whether others made the same decision, 

· the outcome.

The original reporting radiologist should be informed of the case in a confidential fashion 

and  the clinical team should be informed of the discrepancy, if they are not already aware,  

to ensure that harm to the patient is avoided.

If process or system factors contributed to or caused the discrepancy, then these should 

be recorded along with the steps taken to rectify them. Any general lessons learnt should 

be promulgated  throughout the department.

Finally patients have a right to know of errors that have adversely effected their care 

management. Communication of this information to the patient must be undertaken in a 

sensitive manner after discussion between the radiologist and the clinical team. 

Errors that lead to mismanagement with resultant significant morbidity or mortality 

should be recorded as critical incidents and should be reported to the hospital or practice 

management.

What constitutes a radiological critical incident needs to be clearly defined in advance and 

not decided arbitrarily on a case by case basis. The critical incident process should be used 

appropriately to avoid errors being covered up or radiologists being unfairly treated.

4.2. Discrepancy and Difficult Diagnosis 

Conferences

4.3. Critical Incident Reporting
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The hospital, health care facility or departmental management should ensure that equipment 

which is old or not in good condition or which could cause risk during an investigation, 

is replaced. Poor-quality images may be produced which may lead to misdiagnosis, if 

undertaken on equipment which is below accepted radiological standards. The acuity for 

the detection of lesions and a decrease in size of the lesion visualised may be improved by 

equipment development (7). Equipment breakdown during invasive procedures may have 

serious consequences as many of the examinations and procedures are undertaken on 

patients who are seriously ill. The duration of the procedure may be lengthened because of 

equipment malfunction increasing the risk of complications and investigations which have 

to be terminated due to equipment failure may also result in serious outcomes.  Equipment 

should, therefore, be up to date, should be serviced regularly and a proper maintenance and 

replacement programme should be in place. It must be recognised that access to the latest 

technology may not always be possible, but it is important to understand in risk management 

terms that the quality of the examination and the accuracy of the report may depend, in 

part, on the specification of the equipment and that investment in high specification, modern 

equipment will reduce risk and that it is unacceptable and high risk for the patient to be 

investigated on sub-standard equipment. 

There is a duty of radiologists to advise the hospital or health-care facilities’ management 

of deficiencies in equipment which may contribute to patient risk and this advice should be 

recorded (31).

Conclusion

The quality of a radiological report depends on a number of important steps which have been 

outlined in this report.  The essence of risk management is to review all potential reasons for 

an inaccurate report in advance so that an evaluation can be made as to whether procedures 

can be put in place to avoid them and whether such procedures are clinically significant or 

cost-effective. The financial and patient risk of not instigating changes where they are deemed 

to be helpful should also be clearly understood and balanced against the difficulty and cost 

of the solution. Errors meetings are a way of discussing mistakes with the intention that all 

radiologists will learn from them and modify their practice, if practicable.  Errors are more 

likely to be detected in general reporting where there is a wider participation of radiologists, 

but CT and MR are also a major source of error. In specialist areas which may only have one 

radiologist involved, errors are less likely to come to light. It must also be recognised that 

with the benefit of hindsight, follow-up films and further investigations, a correct diagnosis 

can be made which was difficult or impossible on the original examination.  It is hoped 

that this review will assist departments of radiology to set up the necessary structures to 

undertake risk management recognising that errors are intrinsic and inevitable and must 

be dealt with objectively.

5. Equipment



13

P

myESR.org

P U B L I C AT I O N S  &  M E D I A

 References

1. Robinson P.J.A, Wilson D, Coral A, Murphy A, Verow P. Variation between 

experienced observers in the interpretation of accident and emergency 

radiographs. Brit. J. Radiol. 1999 72 323-330.

2. Kundel H.L. Perception errors in chest radiography. Semin. Resp. Med. 

1989 10 203-210

3. Renfrew D.L, Franken E.A, Berbaum K.S, Weigelt F.H, Abu-Yousef M.M. 

Error in Radiology: Classification and lessons in 182 cases presented 

at a problem case conference. Radiology 1992 183 145-150

4. Berlin L. Hindsight bias. Am J. Roentgenol. 2000;175:597-601

5. Wakeley CJ, Jones AM, Kabala JE, Prince D, Goddard PR. Audit of the 

value of double reading magnetic resonance imaging films. BR J Radiol; 

1995: 68 353-360.

6. Fitzgerald R, Mehra R. How accurate is cancer scan reporting? Hosp 

Med 2000; 61: 637-642.

7. Remy-Jardin M, Remy J,Giraud F, Marquette CH. Pulmonary nodules: 

detection with thick section spiral CT verus conventional CT. Radiology 

1993: 187: 513-520.

8. Fitzgerald R. Error in Radiology. Clin Radiol 2001; 56: 938-946.

9. Katz DS, Jorgensen MJ, Rubin GD. Detection and follow up of important 

extra-arterial lesions with helical CT angiography. Clin Radiol 1999; 54: 

294-300.

10. Gore RM, Miller FH, Pereles FS, Yagmai V, Berlin JW.  Helical CT in 

the evaluation of the acute abdomen. Am J Roentgenol, 2000; 174: 

901-913.

11. Ashman CJ, Yu JS, Wolfman D.  Satisfaction of search in osteo-radiology. 

Am J Roentgenol, 2000; 175: 541-544/

12. Berbaum KS, Franken EA, Dorfmann DD et al. Time course of satisfaction of 

search. Investigative Radiology 1991 26; 640-648

13. Oestmann JW, Green R, Kushner DC, Bourgouin PM, Linetsky L, Llewellyn 

HJ. Lung lesions: correlation between viewing time and detection. 

Radiology, 1988; 166: 451-453.

14. Bechtold RE, Chen MYM, Ott DJ, et al. Interpretation of abdominal CT: 

analysis of errors and their causes. J Comput Assist Tomogr, 1997; 

21: 681-685.

15. The Royal College of Radiologists. Workload and Manpower in Clinical 

Radiology 1999; BFCR(99)5

16. Berlin L. Liability of interpreting too many radiographs. Am J Roentgenol, 

2000; 175: 17-22.

17. Council Directive 97/43/Euratom of 30 June 1997. The Medical Exposure 

Directive. 1997, Official Journal 18:22-27.

18. DeLacey G, Godwin R, Manhire A eds. Clinical Governance and Revalidation. 

2000; London:  Royal College of Radiologists.

19. Callum KG, Whimster F. A report of the National Confidential Enquiry into 

Perioperative Deaths: Interventional Vascular Radiology and Interventional 

Neurovascular Radiology. 2000 London NCEPOD, xi and 9.

20. Yohann MM, Haaga JR. Complications of no biopsy. Am J Roentgenol, 

1999; 172: 1475-1476.

21. The Royal College of Radiologists. Care of the patient on the ward 

and in outpatient clinics in interventional radiology Procedures. 2000; 

BFCR(00)7

22. Department of Health. Reference guide to consent for examination or 

treatment. 2001; www.doh.gov.uk/consent. 

23. American College of Radiology. Standards CD-ROM. 2002-2003; 

http://www.acr.org/publications/mmp/standards.html

24. European Commision Directorate- General for the Environment. Referral 

guidelines for imaging. Radiation protection 118, 2000 http:/europa.

eu.int/comm./environment/pubs/home.htm

25. Brenner RJ, Lucey LL, Smith JJ, Saunders R. Radiology and medical 

malpractice claims: a report of the pratice standards claims survey of 

the Physician Insurers Association of America and the American College 

of Radiology. Am J Roentgenol, 1998; 171: 19-22.26.

26. Berlin L (2002).  Communicating findings of radiologic examinations: 

Whither the goest Radiologist’s duty? Am J Roentgenol 178: 809-

815.

27. European Association of Radiology. Teleradiology 2004. http://www.

ear-online.org

28. Wheeler P.S. Risk prevention, quality assurance, and the missed diagnosis 

conference. Radiology, 1982; 145: 227-228.

29. Chandy J, Goodfellow T, Vohrah A. Clinical governance in action: Radiology. 

Hosp Med, 2000; 61: 326-329.

30. Chakaverty S, Wright J. Errors meetings in radiology did not identify errors 

leading to complaints and litigation. BMJ 2001 322 1425-1426.

31. European Association of Radiology. Good Practice Guide for European 

Radiologists. 2004, http://www.ear-online.org



E u r o p e a n  S o c i e t y  o f  R a d i o l o g y



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


