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FOREWORD

The European Association of Radiology (EAR) has many functions but one of the most important is that of education in Medical Radiology. Such education can be widely defined. Along an axis of time in the medical professional life it starts with the courses in radiology and radiation protection for medical students and in the end includes all aspects of specialised radiology during Continuing Medical Education (CME) for the specialised and subspecialised radiologist.

The work to produce recommendations about, and attempts to harmonise this education is a moving target, that is it changes continuously. New recommendations are needed as the legal requirements change within the European Union and in the different countries. The work is done by different organisations within EAR, the education committee, the EAR committee for subspecialties, the working group for radiation protection etc. 

This collection of different publications over the last years attempts to summarise the present opinion within EAR about the education issues covering the whole range as indicated above. The authors and their function at the time of production or publication of the material is included. Work is still going on in a number of these areas, but it is felt that there is a need for this material in the different member societies of EAR. That is why it has been produced, but also why it has not been published in the form of a printed booklet.

The changes since the printing 1999 mainly concerns Chapter 2 and 3 with a new document on CME and the addition of the Syllabi for Breast Imaging and Neuroradiology.

Stockholm February 2001

Hans Ringertz MD, PhD

Professor

Past president EAR
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1. The role of the radiologist
By Dr. G. D. Hurley

Chairman of the Professional Organisation Committee of the EAR (1996-1999)

President UEMS Radiology Section and Board

Published under News of the EAR

European Radiology 8. 1507-1508, 1998
THE ROLE OF THE RADIOLOGIST

Radiologists are medically qualified doctors who in post-graduate practice have gained exper​tise in investigatory imaging using X-ray, ultrasound, computer tomography (CT) and mag​netic resonance imaging (MRI) and in some cases radionuclide imaging studies. This role, which is primarily diagnostic, has been expanded into the therapeutic field through various interventional imaging guided techniques, e.g. angioplasty, percutaneous abscess drainage, calculus extraction, stent placement, etc. Some of these procedures replace or reduce the need for surgical procedures and in some countries interventional radiologists enjoy independent practice.

Radiological examinations are an extension of the clinical examination and requests to the Department of Radiology are essentially for clinical consultation. Diagnostic radiology is there​fore a referral specialty providing consultative services at the request of other qualified doc​tors. However, in some countries radiologists act on requests from other health care profes​sionals. The interest of the patients and their referring doctors is best served when all radio​logical examinations are supervised and interpreted by a qualified radiologist. Diagnostic tech​niques which utilise ionising radiation and other forms of radiant energy should be under the direction of a qualified radiologist trained in the biological effects of such energy forms on the human body and their medical use and in the potential use of other examination techniques. This ensures the selection of the most appropriate modality and the integration and optimisa​tion of radiological tests as well as the improvement of overall patient care and diagnosis.

The advance in the medical and technological facets of radiology is so rapid that only qualified radiologists can be reasonably expected to maintain the high level of proficiency required to supervise and interpret these procedures, thus ensuring a maximum diagnostic yield for the benefit of the patient and the referring doctor. The performance of radiological procedures by those with less training than that provided by approved radiology training programmes has been shown to lead to an increase in utilisation and decreased quality of care and cost effi​ciency and to unjustified exposure to ionising radiation.

The Medical Act as defined by UEMS is the ”totality of the scientific steps taken exclusively by a doctor of medicine, in all fields of health, in order to form a diagnosis, which is then fol​lowed, when necessary, by the application of medical and/or surgical therapeutic or preventa​tive actions for the promotion of the health of the patient”. Diagnosis is central to the medical Act and ideally should not be delegated to other staff. Where delegation of this function is nec​essary it should be proper and strictly controlled with detailed knowledge of the training and practice for the person to whom the function is delegated by the radiologist.

The spectrum of the work undertaken by radiologists depends on a number of factors:

a)
The type of hospital, whether a teaching hospital, large district hospital or a small county hospital or clinic.

b)
Area of specialisation within the hospital, whether a general hospital, paediatric, obstetric, etc. and

c)
The type of radiologist, whether a general radiologist, general radiologist with a special interest or interests, or a specialist radiologist, e.g. paediatric or neuro-radiology.

The work undertaken by a fully trained radiologist, i.e. doctor defined as, in UK, holding the CCST and recognised throughout the European Union, and whether graded as specialist, con​sultant, or subspecialist, may be classified as follows:

1.
Procedural radiology

This is work directly associated with patient examinations and corresponds to the outpatient clinics and operating sessions undertaken by physicians and surgeons. It covers work carried out on in-patients, out-patients and patients referred by family practitioners.

This is the only portion of a radiologist’s work which can be quantified with accuracy. It em​braces:

a)
Reporting on plain radiographs/images. These films/images are usually produced by radio​graphers following agreed protocols and initiated by requests from qualified medical practi​tioners. The requests are subject to appropriate guidelines and the results are audited. They are then collated with available previous radiological examinations and presented to the radiologist for reporting. The rapid availability of reports to the referring doctor is vital for expeditious patient management.

b)
The supervision and reporting of more time consuming plain film examination e.g. tomo​graphy, etc.

c)
Undertaking and reporting contrast studies ranging from barium studies or intravenous uro​graphy to the more complex invasive contrast examinations and procedures e.g. arthro​graphy and angiography etc.

d)
Undertaking and reporting on time consuming contrast examinations and therapeutic proce​dures e.g. complex angiography, angioplasty stent placement etc. this involves pre-proce​dure patient assessment and subsequent follow up.

e)
Undertaking and reporting ultrasound examinations with a wide range of complexity includ​ing Doppler studies, endoluminal examination and ultrasound guided biopsy and drainage.

f)
Supervising and reporting on radionuclide imaging studies including computer analysis of the data.

g)
Supervising and reporting on CT and MRI studies including injection of contrast, image reconstruction and manipulation and associated therapeutic procedures.

The introduction of the newer imaging modalities, i.e. ultrasound, isotope scanning, CT and MRI has initiated progressive and major change in the work pattern of diagnostic radiologists. Conventional radiographic techniques are being displaced or supple-mented by diagnostic in​formation obtained from these alternative procedures. When a patient is referred a radiologist will identify the problem and organise the appropriate examination or series of investigations.

Continuing research is necessary to consolidate progress, and to oppose charges of ”high-cost”, ”high-technology” practice.

2. Clinical consultations

a)
This approximately corresponds to ward rounds undertaken by physicians and surgeons and consists of ad hoc discussion with clinicians or radiologist colleagues on management of in​dividual patients.

b)
Regular meetings are undertaken with individual clinical firms as are large interdepartmental meetings with formal clinico-radiological presentations and discussions. Many of the most important therapeutic and diagnostic decisions relating to patient care are now made in the X-ray department during clinical conferences. The necessity to expedite patient investiga​tion and the need to make the best use of scarce resources means that planning of the inves​tigation strategy for each patient is taking place increasingly at conferences in the X-ray de​partment. This provides a forum for the updating of non-radiological colleagues in recent advances in radiology and their appropriate application to patient care and of course updat​ing radiologists in general medicine.

3.
Management and administrative duties

Radiology departments are units where close integration and co-ordination of all staff catego​ries and facilities is required. The department employs a number of doctors, radiographers, physicists, computer scientists, nurses, technicians, secretaries, clerks, porters etc. and may be of a considerable size. It is the equivalent of a small business or factory. Its management takes place against a background of continuous clinical activity which occupies every session of the working week and the provision of out of hours service.

The management of such a large service department is complex. There is constant high throughput of widely different procedures. To be effective the department must be sufficiently flexible to undertake emergency procedures and to deal with demand for specialist examina​tions. The radiologist has the key role in achieving efficiency and effectiveness in the depart​ment and for this reason must be in administrative control of it.

Commonly in larger departments, one of the radiologists is appointed or elected as administra​tive head of the department on a rotation basis. Thus the radiologist in administrative charge of the department or section is responsible for the day-to-day administration of the department, the co-ordination of the work of his or her colleagues, the overall supervision and control of junior professional and non-professional staff as well as quality control and radiation protec​tion. Further duties cover safety of radiological and radiographic practice, liaison with medical and surgical staff, involvement in hospital management, budget holding functions and partici​pation in management meetings within the department and the hospital.

On average the departmental management function represents several hours work in addition to a radiologist’s clinical duties. There may be considerable additional commitments in respect of hospital management, teaching, etc., much of which takes place outside normal working hours. This commitment should be recognised within a radiologists contractual arrangements as should the provision of adequate secretarial assistance.

4.
Radiation protection

Radiation protection deserves a special mention, as a radiologist normally in association with a radiation protection advisor is responsible for the supervision of radiation protection within the radiology department and throughout the hospital and is usually chairman of the radiation protection sub-committee. This is an important aspect of the work of the radiologist and cov​ers occupationally exposed staff, patients and general public. It is the responsibility of the ra​diologist to work to National and EU guidelines in order to minimise radiation exposure to patients, staff and general public. Arising out of these considerations the radiologist is respon​sible for the purchasing of equipment and materials to ensure that patients can be investigated in the most efficient, cost effective and least harmful way possible.

5.
Teaching duties

This involves teaching of medical students through formal lectures and attachments, post​graduate medical teaching of radiologists and other doctors and also the teaching of paramedi​cal staff in the department and nursing staff in the hospital. There are now formal EAR/UEMS Radiology Section Guidelines for Pregraduate, Postgraduate and Subspecialty training in Ra​diology and also National Guidelines in many countries. Postgraduate training in Radiology is now governed by formal curricula, which must be completed in five years.

6.
Continuing medical education (CME)

The rapid development of diagnostic and therapeutic modalities within radiology makes con​tinuing medical education mandatory for all radiologists. While this can be partly provided lo​cally by private study and hospital discussion groups, journal clubs, etc., attendance at national and international conferences forms an essential part of keeping in touch with developments. EAR/UEMS Radiology Section and Board CME Guidelines require 50 CME credits per an​num. The scheme will be implemented separately within each country and is the subject of a separate EAR/UEMS paper.
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2. Continuing medical education CME guidelines of the European Association of Radiology/UEMS radiology section and board
By the education, subspecialty and professional organisation committees of the EAR-UEMS Radiology Section and Board.

Published under News of the EAR

European Radiology 11. 176-182, 2001
CONTINUING MEDICAL EDUCATION (CME) GUIDELINES OF THE EUROPEAN ASSOCIATION OF RADIOLOGY/ UEMS RADIOLOGY SECTION AND BOARD

Preamble

The European Association of Radiology (EAR) and the Union Européenne des Medicins Specialistes (UEMS) Radiology Section and Board have drawn up these guidelines to support the introduction of Continuing Medical Education (CME) for radiologists in countries represented through their national societies of radiology and professional bodies.

CME in radiology has been introduced in a number of European countries in recent years. In some countries employing authorities, professional licensing bodies and medical insurance companies require proof of involvement in CME. In others, CME has been set up voluntarily by the radiology speciality, while in the remainder CME programmes have not yet been established.

It is recognised that each country will develop CME appropriate to the circumstances pertaining within its own health service. Government and consumer pressure for enhanced quality assurance in medicine will strengthen the case for mandatory CME. The EAR/UEMS Radiology Section and Board will continue to promote, facilitate and organise CME on a voluntary basis at local, national and international levels so that all radiologists are prepared for the challenge of mandatory CME and/or CME based reaccredidation should this arise.

EAR member states have entirely different work practices and systems of organisation of speciality training in medicine. These guidelines have been modified to allow a flexible solution to participation in CME for all European radiologists.

CME should ideally be organised by the same professional body responsible for postgraduate training, as, from an organisational perspective, these areas are mutually supportive.

Prior to the development of these guidelines and analysis of the already (1994) existing CME programmes in EAR member states has been performed. The system used by the Royal College of Radiologists (RCR) of the United Kingdom, introduced as of January 1st 1994 (1), was best suited to serve as a model for these guidelines. This system is in turn similar to that which has been in place in North America for some years.

With the permission of the RCR, these EAR/UEMS Radiology Section and Board Guidelines are based on the RCR recommendations, modified to take account of the European Charter on Continuing Medical Education (UEMS) (2) and also recent and anticipated developments in Continuing Medical Education.

Following approval of this document by the Joint Commission EAR/UEMS Radiology Section and Board it shall be submitted to the General Assembly of EAR and the Radiology Section/Board and Secretariat of UEMS for ratification. It will subsequently be incorporated as Chapter 6 (Radiology) of the European Charter on Continuing Medical Education (UEMS).

It is recognised that these guidelines will require to be kept under review in the light of experience of CME at National and European levels. Innovation in the provision of CME opportunities is to be encouraged.

Introduction

1. 
Definition


Continuing Medical Education (CME) in Diagnostic Radiology is a programme of educational activities to guarantee the maintenance and upgrading of knowledge, skills and competence following completion of postgraduate training. CME is an ethical and moral obligation for each radiologist throughout his/her professional career in order to maintain the highest possible professional standards.

1.1 
EAR/UEMS Radiology Section and Board recommends Continuing Medical Education as the most important and efficacious method for keeping abreast of the newest techniques and information in our speciality and for maintaining and enhancing competence.

1.2 
EAR/UEMS Radiology Section believes that entitlement to study leave and financial support for the purpose of participation in a recognised CME Programme should be contractual rather than discretionary.

1.3 
For radiologists in private practice a part of fee income should be set aside for financing of CME.

2. 
Main recommendations

2.1 
EAR/UEMS Radiology Section and Board considers it essential that all radiologists who have completed their training and who are accredited should continue their medical education throughout their careers. 


Credit targets should be set regardless of whether a specialist is working part time or full time and the five year average will enable those who may have been sick or absent for work for other reasons to achieve their total over the five years period.

2.2 
Both EAR and UEMS Radiology Section and Board will act as promoters and facilitators of CME in Europe and will encourage the Specialist Radiology Bodies in each country to establish and further CME on a regular five year cycle in order that a comprehensive reeducation programme is achieved within that time scale.

2.3 
While EAR and UEMS Radiology Section and Board recognise that they have no statutory authority in this area, both groups fully support Continuing Medical Education as a moral obligation on each radiologist to be undertaken on a voluntary basis as a practical contribution to enhancing patient care

2.4 
A credit system for CME similar to that employed in North America and the United Kingdom will be utilised. Category 1 credits may be earned by attendance at courses, conferences, lectures, scientific meetings, workshops etc. (hereinafter referred to as courses) where the course has been subject to prior assessment of course content and relevance by EAR/UEMS Radiology Section and Board or by the National Authority, Board or College or its delegate Radiological Speciality Body which organises radiological CME.

2.5
Attendance at management courses relevant to organisation of radiology services and Radiology Departmental Management will also earn Category 1 credits.

2.6 
EAR/UEMS Radiology Section and Board recognise the limitations of CME based only on attendance at scientific courses and conferences. Accordingly Category 2 credits are being introduced. These will be awarded for self-directed leaming, hospital and locally based educational activities as well as teaching, audit published work etc. A maximum of 125 Category 2 credits will be accepted in a five-year cycle.

2.7
EAR/UEMS Radiology Section and Board also recognise the potential of self-directed learning by personal education programmes and self-assessment and will recognise this activity for Category 2 credits as set out below.

2.8 
Courses provided by EAR or UEMS Radiology Section and Board or associated/affiliated subspecialty groups will be automatically recognised by each National Professional Authority or its Delegate Radiology Speciality Body for equivalent CME credit. The National Authority or its Delegate Radiology Speciality Body will prospectively assess each course for its educational content and relevance and award an appropriate number of Category 1 CME credits. It is recognised that some countries do not yet have a formal National Authority for the purpose of controlling/monitoring CME. In those circumstances the Speciality Body in charge of Post Graduate Radiological Education and CME is the appropriate body to fulfil these purposes and will continue to organise, facilitate and validate CME for the individual consultant radiologist.

2.9
In order to encourage cross fertilisation of ideas and harmonisation of practice across Europe attendance at, and contributions to courses recognised for a specific number of credits by a National Professional Authority or its Delegate Radiological Speciality Body in one country will automatically be recognised for equal credits by the authorities in the other European countries.

2.10
A Quality Assurance Committee on Continuing Medical Education will audit the effectiveness of the procedures outlined in these Guidelines at European level. This committee is to be drawn from the EAR and UEMS Radiology Section and Board. The CME Quality Assurance Committee of EAR/UEMS Radiology Section shall audit arrangements at National level once every five years and make recommendations for improvement in National Radiological CME if appropriate. The National Authority or delegate Radiological Speciality Body will write to EAR/UEMS CME Quality Assurance Committee each year setting out their CME programme for the year. It is proposed that at national level random audit should be carried out on individual radiologists to ensure compliance. This should be organised by the National Authority or its Delegate Radiology Body.

3. 
Credits   

3.1
 A credit is a unit of CME and corresponds to one hour of educational activity.

3.2 
Category 1 credits can be earned by attendance at radiological courses with, prior CME approval from the national professional authority or its delegate radiological speciality body, including those on departmental organisation and management. Courses organised by other medical specialities and scientific societies where the course content is relevant to radiological practice and where there is prior CME approval by the host speciality or society will be recognised for Category 1 credits. As radiology deals with referrals from all other medical disciplines this provision will underwrite the commitment of radiologists to keep up to date with all aspects of medicine.

3.3 
Automatic accreditation


Annual congresses of national European societies of radiology such as “Journées Françaises de radiologie”, Annual Meeting of the German Society of Radiology, etc… are automatically recognised as category 1 CME. Number of credits is 1 CME credit per hour, according to the published programme. 


Annual meetings of European and International Societies of radiology such as ECR,ESGAR, ESNR, ESTI, ESMRB, etc.… are automatically recognised as category 1 CME. The number of credits is 1 CME credit per hour, according to the programme. 


Courses and meetings occurring in countries, which already provided an official accreditation in CME category 1, are automatically accredited in other countries. For instance, RSNA CME category 1 courses, CME category 1 Davos course, etc.…. Radiologists attending these courses have to provide the proof of their attendance to the educational and scientific proramm, such as with code-bars used at the RSNA or similar. Such a system of control has to be chosen and adopted by the European Accreditation Council for CME (EACCME), which will act as a European clearing house for CME credits, with the purpose of facilitating CME for specialists in Europe. The number of CME credits is : one teaching session (40 to 60 minutes) = 1 CME credit. 

3.4. The required number of credits over a five-year period for reaccreditation is 250. The same number should be obtained in those countries where formal reaccreditation is not yet practised. The number can be achieved solely as Category 1 credits or alternatively can be achieved as a minimum 125 Category 1 credits, the remaining 125 to be achieved as Category 2 credits.  However, countries where travel is limited either by geography or because of limited financial resources may wish to adjust this percentage.

3.5 In cases where 250 credits are not achieved there will be an appeal system for extenuating circumstances. Radiologists who fail to achieve 250 credits in five years should receive counselling from the National Professional Authority or its Delegate Radiological Speciality Body.

3.6 Credits in excess of the required 250 will not be carried forward into the following five-year cycle.

3.7 Credits cannot be earned for service on committees or working parties whether local, national or international.

4. Award of Category 1 credits

4.1 
Course organisers are required to apply prospectively at least three months in advance to the National Professional Authority or its Delegate Radiological Speciality Body for CME credit by submitting a copy of the course programme. This should set out the educational goals of the programme, course content, with exact times for all academic sessions, titles of lectures, names of lecturers  and expected learning opportunities. It should also identify the group(s) likely to benefit from participation including those outside radiology. Should a course be repeated, renewed approval will be required and organisers must submit a further application. This applies to all annual courses and meetings.                

4.2 The national authority or its delegate radiological body through its CME committee will : 

a)
Consider the education content of the course

b)
Consider if  the involved lecturers are national or international reference 

c)
Prospectively award an appropriate number of category 1 semi credits.

EAR/UEMS Radiology Section and Board recognise the importance of attendance at courses run by other specialist groups and scientific societies in order that radiologists are aware of current practice and innovations which may impact on radiology. Credits for attendance at such courses will be those awarded by the host speciality or society. Documentation supporting the radiologists participation should be provided.

4.3
Course organisers will be notified as to the number of Category 1 CME credits awarded and may be asked to include this figure in their advertising.

4.4
In order to be awarded, category 1 CME courses organisers should provide attendees with an evaluation form dealing with the quality of the lecture presentation, background and utility.

4.5 
EAR/UEMS Radiology Section and Board may develop a unified model for recording of credit points (CME logbook or diary). This will be used for ECR and European Radiological Subspecialty courses. Courses organised by the National Authority or its Delegate Radiological Body will be dealt with locally. The National Authority or its delegate Radiological Speciality Body will maintain a national CME record. National CME records should be retained for eight years and should be available to EAR/UEMS for inspection as part of quality assurance review.

4.6 
Credits should be logged by each participant in a special diary or on a computer disc. Large conferences such as the European Congress of Radiology (ECR) may provide a detailed list of individual credit points by means of a special computer programme (voucher system). Documents supporting attendance at courses and other CME activities should be retained by each radiologist as evidence for validation.

4.7 
Attendance at international courses may attract CME Category 1 credits granted on the same basis as in the host country.

4.8 
A rapid response mechanism should be available for consideration of those local courses for which the normal advance notice to attendees has not been possible. In such circumstances course organisers should fax to the approved National Radiological CME Authority details of the course or lecture. The number of Category 1 credits awarded (if any) for attendance will be notified to the organisers subsequently. The same strict criteria required for prior approval will apply.

4.9
The followings can be considered as category 1  credits with a maximum of 20 CME credit per year (this number however remains under the decision of the National Authorities CME Committee) :

· Preparation and delivery of formal /lecture or seminar. 4 Category 1 credits awarded. Supporting documentation has to be provided.

· Preparation and publication of a paper in a recognised peer reviewed medical or scientific journal. Up to 10 Category 1 credits may be awarded for authorships. The proposed repartition of credits among several authors is following : first author : 10 credits, second and last author : 5 credits, others : 1 credit.

· Preparation and authorship of book or chapter. Up to 15 credits 1 by chapter may be awarded. The repartion among authors is the following : author 1 : 15 credits, second and last authors : 8 credits, others : 4 credits. 

· Preparation and presentation of poster or audio-visual display. Up to 10 Category 1 credits may be awarded for authors with a similar repartition as proposed above for preparation and publication of papers.

· The journal European Radiology may run a regular series of update articles covering a broad range of topics in a special CME supplement of the journal. An MCQ test based on the update material could be completed by an individual radiologist and returned to the journal offices for validation and award of one or more Category 1 credits per issue. National and Subspecialty journals or Newsletters may consider similar Initiatives. The Internet may be used to facilitate this process.

Request for CME credits have to be sent with details of publication to the National Radiological CME Committee for validation. 

f)
Organised training secondments to work with recognised specialists or managers in order to learn new skills will be recognised for credits. A formal programme and time table will be required with prior clearly outlined educational goals and assessment of achievement by the specialist will be required. 3 credits a day can be awarded with a maximum of 15 credits. This will  be awarded as Category II if undertaken in the radiologist's own centre.

5.
Award of Category 2 credits

  
Category 2 credits will be awarded for

5.1
Formal local hospital educational activities, e.g. grand rounds, lectures by visiting lecturer, regular organised small group teaching activities, e.g. journal clubs, clinical audit meetings, grand rounds etc. 1 credit per meeting awarded. Supporting documentation has to be provided.

5.2. 
Self directed learning. EAR/UEMS Radiology Section and Board recognise the importance of self directed leaming by reading books, journals, etc. and why studying radiology using audio-visual and computer based programmes both free-standing and linked through the A Intemet. Consequently a maximum of 20 Category 2 credits per annum is recognised for this activity on an annual basis.

6.
Notification of current CME standing

6.1
In each country all consultant radiologists will submit a copy of their CME credit records on diary or computer disc to the National Authority or its Delegate Radiological Body for validation and record keeping. This submission should be in a form acceptable to the National Authority or its Delegate Radiological Body (e.g. form, diary or computer disc). The frequency of submission should be determined by the National Authority or its Delegate Radiological Body but clearly should be at least once every five years.

6.2
To ensure participation in CME programmes EAR and or the National Radiological CME Committee will remind radiologists of their obligations by means of regular publications and/or personal letters.

6.3 
Professional and scientific societies are encouraged to promote the concept of CME programmes within their membership. Official authorities, e.g. National Health Service, Universities, Governmental agencies as employers will be encouraged to facilitate and support financially CME participation as part of the individual contract of employment.

6.4
The fee structure should take account of the necessity to finance Continuing Medical Education. The CME related costs should be entirely tax deductible.

7. 
Reaccreditation

7.1 Radiology Group recommends that all radiologists are prepared for the possibility of reaccreditation in those member states where it is not currently practised. Both EAR and UEMS Radiology Section and Board recommend participation in CME programmes so that radiologists may:

1. keep abreast of new developments in radiology and medicine in general, thus maintaining and enhancing competence, 

b) 
Maintain proper standards,

c) 
Refresh their interests and help to develop new skills over a professional lifetime, thereby improving the quality of patient care and providing work satisfaction for the radiologists,

d) 
Respond to pressure from patients and legislators for a competent service by demonstrating that they are up to date and capable of giving the most advanced service available,

e) 
Support the contractual provision of study leave and financial support for continuing Medical Education and the recognition of protected time for teaching, audit etc.

8. 
Date of commencement

8.1 
A Continuing Medical Education scheme for radiologists is already established in some countries, such as Belgium, Ireland, Italy, France, Switzerland and the United Kingdom, Finland, Norway, Germany, Denmark and Spain.

8.2 
A CME programme for each individual radiologist should begin immediately on receipt of Certification of Completion of Specialist Training (CCST) so that there is continuity between Postgraduate and Continuing Medical Education.

8.3
It is recommended that the National Radiological Body in each country where CME has not already been introduced should put in place a CME programme based on these Guidelines from January 1st 1998 for radiologists in receipt of CCST and/or those radiologists who are established in practice. (Individual countries may wish to run a pilot scheme.) The CME year runs from January 1st each year.

Radiologists in countries where CME is already established should continue with the five-year cycle from the date of initiation of radiological CME at national level or from the date of award of CCST whichever is appropriate.

9. The European Journal and radiological publications at national and subspecialty level may advertise all EAR/UEMS Radiology Section and Board as well as national and international courses, including those of recognised EAR subspecialty groups. Details of the course contents, objectives and CME credit rating should be included.

10.
There should be a five-year CME cycle, i.e. over the course of that time span a comprehensive re-education programme should be provided by a combination of European and national activities.

-
The recommendations of the Charter on Continuing Medical Education (UEMS) are accepted and the following specific provisions of the Charter are emphasised.

- 
Charter 1.3 - The Professional Co-ordinating Authority or its Delegate Radiological Speciality Body should keep a register of CME activities in its own country.

- 
Charter 1.6 - The Professional Co-ordinating Authority or its Delegate Radiological Speciality Body should be able to link data from CME activities to individual specialists.

- 
Charter 1.7 and 1.8 - There should be an appeals body and an annual report at national level.

- 
Charter 2.1 and 2.2 - The diversity and volume of CME should be such that the whole field of one speciality can be covered in a reasonable time span, i.e. five years.

- 
Charter 4.6 - CME is a moral and ethical obligation for the individual medical specialist, but basically it should be a voluntary responsibility. The Representative National Professional Authority is free to decide in a democratic manner to impose a formal obligation to fulfil Continuing Medical Education requirements. However, a medical specialist who does not fulfil these requirements cannot loose his/her status as a doctor or specialist, but must understand that he/she may be disadvantaged in other ways.

 Appendix

(A) 
UEMS (Union Européenne des Medicins Specialistes) is the representative organisation of all medical specialists in the European Union. UEMS is constituted by the representative organisations of medical specialists in the EU member states and EFTA countries as well as associate members from other European countries.

(B) 
A specialist section in the UEMS is the representative body of physicians in the EU in any given speciality. Members of the specialist sections are appointed from the scientific and/or professional organisations of the specialists in EU member states and EFTA countries in accordance with UEMS rules. The specialist sections deliberate and make proposals on matters of concern to their particular speciality and submit their findings to UEMS in order that they may be co-ordinated as necessary with the abreasts of other specialists and the profession as a whole.

(C) 
A National Board or College is the (representative) national (professional) organisation, which monitors the training of medical specialists in each of the member states according to the rules existing within the EU and within EU member states. Its task includes setting of national standards and supervising the following:

    
1. Duration of training,

    
2. Contents of training,

3. Quality control,

    
4. Control of capacity of training according to demand procedures for entrance to training,

    
5. Assessment of other means of qualifications.

(D) 
A European Board is a body set up by a relevant UEMS specialist section with the purpose of guaranteeing the highest standards of care in the speciality concerned in the EU member states by ensuring that the Post Graduate Training and Continuing Medical Education of specialist doctors is raised to an adequate level.

This aim is achieved by the following means:

1. 
By providing recommendations for setting and maintaining standards of training

2. 
By providing recommendations for training quality

3. 
By providing recommendations for setting standards and recognition of training institutions

4. 
By monitoring of the contents and quality and the evaluation of training in the EU member states

5. 
By facilitation of exchange trainees between EU member states

6
By facilitation of free movement of specialist doctors in the EU.

(E) 
A National Authority is the body responsible for qualification of medical specialists in each EU member state. It can be a combination of competent professional or university organisations, a national board or college or a national governmental authority advised by a professional authority. It sets standards in accordance with national rules and EU legislation as well as considering UEMS/European Board recommendations. In some cases, the National Authority is organised regionally within the country with national co-ordination.

(F) 
The same National Authority, Board or College should ideally organise both Postgraduate Training and Continuing Medical Education.

(G) 
There should be a close connection between the National Authority and existing structures and the National Authority may choose to delegate the organisation of Continuing Medical Education, at speciality level, to the appropriate existing body, e.g. Royal College, Faculty, Radiology Association etc.
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GUIDELINES FOR TRAINING IN SUBSPECIALISED RADIOLOGY

The following guidelines are based on the recommendations given in the ”UEMS Radiology Section and the UEMS European Board of Radiology Guidelines on Training in General Radiology”, with the Addendum to these recommendations approved by the EAR.

The guidelines in the present document have been suggested by the EAR Committee for Subspecialties, and the specific recommendations for each subspecialty are proposed and approved by the respective European Society for the subspecialty

The recommendations are based on the following conditions:

European Training in General Radiology has a duration of five years, and the contents of these five years is defined in the document mentioned above.

The duration of subspecialty training is two years.

If the fifth year of the general radiology training is totally devoted to one subspecialty in accordance with the recommendations given in the present document, this fifth year of general radiology training may also be accounted for as the first year of subspecialty training.

For all organ subspecialties, the trainee may choose to be trained only in diagnostic imaging, or he/she may also be interested in interventional radiology within this organ area. He/she will then go to the syllabus for Interventional Radiology, where guidelines for training in all types of interventions are given (except neuro and paediatric).

Guidelines for the following subspecialty areas are given:

Breast Imaging

Cardiovascular Radiology

Gastrointestinal and Abdominal Radiology

Head and Neck Radiology

Interventional Radiology

Musculoskeletal Radiology

Neuroradiology

Paediatric Radiology

Thoracic Radiology

Urogenital Radiology

Holger Pettersson, MD

CHAIRMAN, The EAR Committee for Subspecialties

TRAINING FOR SUBSPECIALISATION IN BREAST IMAGING

The aim of subspecialised training in breast imaging is to prepare the radiologist for a career in which a substantial portion of his/her time will be devoted to breast imaging and breast cancer mammography screening. Such individuals will be expected not only to provide breast imaging and breast cancer mammographic screening, but also to adopt and develop new imaging and interventional methods, as well as new imaging breast cancer screening procedures. Such individuals are also expected to promote breast imaging and breast cancer screening knowledge to their colleagues in general radiology.

Expertise and facilities

Training must be undertaken in a hospital(s) with full clinical service in gynaecology, general surgery, oncology, radio-oncology, pathology and if possible plastic surgery, social and preventive medicine should be also be offered.

Initially, when subspecilised breast imaging and breast cancer screening is introduced, it should be supervised by a radiologist eligible for active EUSOBI membership. 

In the future, the training may be supervised by a certified specialist in breast imaging and breast cancer screening methods. The training department(s) must have a full range of diagnostic and interventional equipment including conventional and/or digitised mammography, CT, breast MRI, ultrasonography, X-ray stereotaxic automated or not guidance system. He has to get knowledge about breast cancer screening. There must be access to a radiological library containing senology and radiology textbooks and journals, as well as general radiology textbooks and journals, as well as general radio textbooks books and journal. A film library must also be available.

Duration and general contents of training

The training period will be at least equivalent to one year whole time practice in a senology unit. The candidate has to interpret  a minimum of 500 clinical mammograms and 3000 mammotest screening films per year of screening breast cancer programs. During this period the trainee must devote most of his/her time to breast imaging diagnostic and interventional procedures. Trainees must acquire a deep knowledge of the pathological, clinical and epidemiological basis of breast diseases. They must obtain extensive experience in all diagnostic procedures listed in the syllabus.  They must be aware about the European Guidelines*. Trainees must attend regular clinico-pathologico-radiological conferences (at least weekly) with their clinical and pathological colleagues. These conferences should be held preferably in radiology or pathology departments. Trainees will be expected to be familiar with the current breast imaging literature, both from standard textbooks and original articles. They must be encouraged to develop a critical approach in their assessment of breast imaging and screening program literature. They should be involved in research projects and scientific publications. They should acquire a knowledge of the design execution and analysis of research projects.

* - European guidelines for ultrasonic examination of the breast (European Journal of Ultrasound 1999, 9 : 99-102)

   - European guidelines for quality assurance in mammography screening (Nick Perry)

Theoretical training

Trainees should attend 40 hours of formal lectures. They are to be encouraged to attend national and international breast imaging and breast screening conferences such as those of EUSOBI and ECR.

SYLLABUS

A.  Radiation protection and equipment to breast imaging include :

· Equipment choice

· Technical factors

· Q.A. programme

· Role of positioning including complementary views

· Choice of examination

Cost/risk benefit.

B.  Imaging techniques 

Trainees must know in depth the full range of radiological breast imaging and interventional techniques detailed below. They should understand the principles of all the methods and in particular they will be expected to know the indications, contraindications and complications of each diagnostic imaging method and interventional procedures. 

Particular emphasis should be placed on the strengths and weaknesses of the different imaging methods in the diagnosis of the different pathological conditions. The proper device of imaging techniques and/or the appropriate sequence of imaging techniques to solve specific clinical problems should also be emphasised.

2. Analogue, digitised mammography

3. Galactography, pneumocystography

4. Ultra-sound techniques

5. MRI

6. Nuclear medicine approaches 

7. Stereotaxic biopsy techniques

8. Other techniques under development.

C.  Interventional techniques

The applicable procedures are:

5. Fine needle aspiration cytology under clinical or guidance (sonography, stereotaxic mammography : analogue and/or digital). 

6. Core needle for breast biopsy (free hand or image guided)

7. Preoperative image-guided localisation

D. Normal Anatomy, Normal Variations, Development and Physiology of the breast in females and males.

E. Pathology and pathophysiology : 

All benign, malignant and indetermimnate lesions, including preoperative evaluation and follow up of breast diseases must be known.

F.  Practical training 

Trainee must keep a substantial experience in all imaging and interventional techniques that are listed above. The number of interventional procedures is given in the Interventional Radiology Training Program. A logbook of all procedures performed (alone or as an assistant) must be kept. 

G.   Practical training in breast cancer imaging. 

Particular emphasis should be placed on the strengths and weaknesses of the different imaging methods in the diagnosis of the different pathological conditions. The proper device of imaging techniques and/or the appropriate sequence of imaging techniques to solve specific clinical problems should also be emphasised.

Subspecialized radiologist in breast imaging has to achieve in skill and competences in somatic and psychological demands of the patient.

TRAINING FOR SUBSPECIALISATION IN CARDIOVASCULAR RADIO-LOGY

The aim of subspecialised training in cardiovascular radiology is to prepare the radiologist for a career in which a substantial portion of his/her time will be devoted to cardiovascular radiology. Such individuals will be expected not only to provide cardiovascular radiology service, but also to adopt and develop new imaging and, if appropriate, interventional methods and to disseminate cardiovascular radiology knowledge to their colleagues in general radiology.

Expertise and facilities

Training must be undertaken in a hospital(s) with a full clinical department in vascular surgery, cardiology, preferably cardiac surgery, and intensive care units. Initially, when subspecialised cardiovascular training is introduced it should be supervised by a radiologist eligible for full CIRSE fellowship. In the future, training may be supervised by a certified specialist in cardiovascular radiology.

The training departments must have a full range of diagnostic equipment including CT, MRI, Doppler colour ultrasound, angiography and interventional radiology. Equipment must include adequate monitoring possibilities. There must be access to a radiological library containing textbooks and the most important journals.

Duration and general contents of the training

The training period will be equivalent to two years full time practice. Trainees should acquire a detailed knowledge of the pathological and clinical basis of the specialty. They should obtain extensive experience in all the diagnostic methods listed in the syllabus. Trainees must attend regular clinicoradiological conferences (at least weekly) with the clinical colleagues. Trainees will be expected to be familiar with the current subspecialised literature, both from standard textbooks and original articles. They should be encouraged to develop a critical approach in their assessment of literature. They should be involved in research and scientific publication. They should acquire a knowledge of the design, execution, and analysis of research projects.

Theoretical training

Trainees should attend 100 hours of formal lectures. They are to be encouraged to attend national and international cardiovascular radiology conferences, for instance those of CIRSE and ECR.
SYLLABUS

A. Imaging techniques
The trainees must know in depth the full range of cardiovascular radiology diagnostic techniques detailed below. They should understand the principles of all the methods and in particular they will be expected to know:

a.   the indications, contraindications and complications of each imaging method 

b.   the factors affecting the choice of contrast media and radiopharmaceuticals and 
the effect and side-effects of these agents

c.   pharmaceutics of the cardiovascular system

Imaging techniques:

AORTOGRAPHY & RUN OFF

SELECTIVE ANGIOGRAPHY incl. HEAD AND NECK (For those interested in 
interventional radiology; see below)


DOPPLER ULTRASOUND and/or DUPLEX ULTRASOUND incl. THE HEART CT ANGIOGRAPHY

MRI ANGIOGRAPHY AND CARDIAC IMAGING

PHLEBOGRAPHY

B. Interventional techniques

Some trainees in cardiovascular radiology may want to specialise only in the diagnostic aspects of this subspecialty, while others may have a special interest also in the interventional aspects of cardiovascular radiology. Those trainees who want to acquire expertise in interventional cardiovascular radiology, are referred to that part of the Interventional Radiology Training Program, that is applicable to cardiovascular radiology.

The applicable procedures are:

PERIPHERAL ANGIOPLASTY, incl. recanalisation and stenting

RENAL ANGIOPLASTY, incl. recanalisation and stenting

SUPRAAORTIC ANGIOPLASTY, incl. recanalisation and stenting

AORTIC ANGIOPLASTY, incl. stenting

VENOUS ANGIOPLASTY, incl. recanalisation and stenting

THROMBECTOMY AND THROMBOLYSIS

TREATMENT OF A-V MALFORMATIONS

TREATMENT OF BLEEDING

POST PROCEDURE PATIENT’S MANAGEMENT

C. Normal anatomy, normal variations, development and physiology of the cardiovascular system

D. Pathology and pathophysiology (including post-surgical findings), clinical findings and management of the following disorders:

--  Diseases of the heart and great vessels

--  Diseases of the coronary arteries

--  Diseases of the arteries

--  Diseases of the veins

--  Renovascular hypertension

E. Theory of advanced life support techniques, including ECG

F. Practical training

The trainee must have substantial training in all the imaging and (if so chosen by the trainee) interventional techniques that are listed above. The number of imaging procedures performed should be at least 50% of that undertaken by an experienced practician of cardiovascular radiology. The number of interventional procedures (when applicable) is given in the Interventional Radiology Training Program. A logbook of all procedures performed (alone or as an assistant) must be kept.

TRAINING FOR SUBSPECIALISATION IN GASTROINTESTINAL AND ABDOMINAL RADIOLOGY

The aim of subspecialised training in gastrointestinal and abdominal radiology is to prepare the radiologist for a career in which a substantial proportion of his/her time will be devoted to gastrointestinal and abdominal radiology. Such individuals will be expected not only to provide a gastrointestinal and abdominal radiology service but also to adopt and develop new imaging and, if appropriate, interventional methods and to disseminate gastrointestinal and abdominal radiology knowledge to their colleagues in general radiology.

Expertise and facilities

Training must be undertaken in a hospital(s) with a full clinical service in medical and surgical gastroenterology, with full cytology and pathology support. Initially, when subspecalized gastrointestinal and abdominal radiology training is introduced it should be supervised by a radiologist eligible for active ESGAR membership. In the future, training may be supervised by a certified specialist in gastrointestinal and abdominal radiology. The training department(s) must have a full range of diagnostic equipment including ultrasonography with Doppler, CT and MRI. There must be access to a radiological library containing gastrointestinal and abdominal radiology textbooks and journals as well as general radiology textbooks and journals.

Subspecialised training in paediatric gastrointestinal and abdominal radiology will be obtained best in a dedicated Children’s Hospital or in a General Hospital with a dedicated section for Paediatrics and Paediatric Surgery. In most instances such a training will form part of the paediatric subspecialty training program. Where possible, however, it is recommended that trainees in gastrointestinal and abdominal radiology attend a Children’s Hospital during their years of gastrointestinal and abdominal radiology subspecialty training to broaden the knowledge acquired during their general training.

Duration and general contents of the training

The training period will be equivalent of two years whole time practice. During this period the trainee must devote all of his/her time to gastrointestinal and abdominal radiology. Trainees should acquire a detailed knowledge of the pathological and clinical basis of the specialty. They should obtain extensive experience in all of the diagnostic methods listed in the syllabus. Trainees must attend regular clinicoradiological conferences (at least weekly) with their clinical colleagues. Trainees will be expected to be familiar with the current gastrointestinal and abdominal radiological literature, both from standard textbooks and original articles. They should be encouraged to develop a critical approach in their assessment of the literature. They should be involved in a research project (or projects) and should acquire a knowledge of the design, execution and analysis of research projects.

Theoretical training

Trainees should attend 100 hours of formal lectures. They are to be encouraged to attend national and international gastrointestinal and abdominal radiology conferences, for instance those of ESGAR, and ECR.

SYLLABUS

A. Imaging techniques:

The trainees must know in depth the full range of gastrointestinal and abdominal radiology diagnostic techniques detailed below. They should understand the principles of all the methods and in particular they will be expected to know:

a.  the indications, contraindications and complications of each imaging method

b.  the factors affecting the choice of contrast media and radiopharmaceuticals and 
the effect and side-effects of these agents.

Imaging Techniques

ABDOMINAL PLAIN FILM

BARIUM STUDY OF UPPER GI TRACT

VIDEO SWALLOWING

BARIUM ENEMA

PROCTOGRAPHY

DEDICATED SMALL BOWEL BARIUM EXAMINATION (incl. enteroclysis)

FISTULOGRAPHY

CHOLANGIOGRAPHY (incl. PTC and T-tube)

ULTRASONOGRAPHY (incl. colour Doppler and intraoperative and laparoscopic
sonography)

COMPUTED TOMOGRAPHY

MAGNETIC RESONANCE IMAGING

UPPER GI ENDOSCOPY

LOWER GI ENDOSCOPY

ERCP

NUCLEAR MEDICINE

With regard to Nuclear Medicine, the development of the technique in some countries is, as yet, limited. This makes it unreasonable to stipulate as mandatory the degree of experience which would be regarded as desirable. Nonetheless, the aim should be training in nuclear medicine to be included. Where it is possible for trainees to obtain this experience, it is strongly recommended that they do so.

B. Interventional Techniques

Some trainees in gastrointestinal and abdominal radiology may want to specialise only in the diagnostic aspects of this subspecialty, while others may want a special expertise also in interventional aspects. Those trainees who want to undertake also interventional gastrointestinal and abdominal radiology, are referred to that part of the Interventional Radiology Training Program, that is applicable to gastrointestinal and abdominal radiology.

The applicable procedures are:
BIOPSY under US or CT guidance

ABSCESS DRAINAGE under US or CT guidance

VISCERAL ANGIOGRAPHY

OESOPHAGEAL DILATATION

OESOPHAGEAL STENT INSERTION

PERCUTANEOUS GASTROSTOMY

PTC/PTDB/GALLBLADDER INTERVENTIONS

PERCUTANEOUS BILIARY STENTING

COMBINED PERCUTANEOUS AND ENDOSCOPIC BILIARY PROCEDURES

TIPS

SELECTIVE VISCERAL ARTERIAL EMBOLISATION

COLONIC STRICTURE DILATATION/STENTING

Gastrointestinal radiologists who have a special interest in interventional 
techniques could acquire more expertise or have an option of learning in performing some of the more complicated techniques at another learning centre, with more gastrointestinal interventional clinics.

GI-endoscopy is optional and training may be followed in parallel sessions to the mandatory syllabus. In such cases, a three months training will be needed for gastroscopy, a subsequent three months training will follow for diagnostic ERCP, and finally, a three months training will be devoted to flexible sigmoidoscopy.

C. Normal anatomy, normal variations, development and physiology of the gastrointestinal and abdominal area

D. Pathology and pathophysiology (including post-surgical findings), clinical findings and management of the following disorders:

The PHARYNX



congenital anomalies


diverticula


webs


inflammatory diseases


motility disorders


neoplasm’s (benign/malignant)


trauma


postoperative changes

The OESOPHAGUS

congenital anomalies


oesophagitis


neoplasm’s (benign/malignant)


foreign bodies


motility disorders


trauma


varices


postoperative changes

The STOMACH


congenital anomalies


hernias


inflammatory diseases


peptic disease


neoplasm’s (benign/malignant)


non-neoplastic lesions


trauma


functional disorders


hypertrophic pyloric stenosis


gastric volvulus


varices

The DUODENUM

congenital anomalies


inflammatory and infectious disease


obstruction


neoplasm (benign/malignant)


diverticula and blind loops

The SMALL BOWEL

inflammatory disease


infections


ischaemia


radiation enteritis


malabsorption


functional disorders


neoplasm’s (benign/malignant)

The LARGE BOWEL

congenital anomalies


diverticular disease


functional disorders


polyps


ischaemic disease


inflammatory disease


infections


obstruction


neoplasm’s (benign/malignant)


disorders of the anorectum

The LIVER


cystic and cyst-like lesions


benign tumours


primary and secondary malignancies


abscess


trauma


diffuse infiltration


vascular disorders


liver transplantation

The BILIARY SYSTEM

congenital anomalies


lithiasis


inflammatory diseases


obstruction


neoplasm’s (benign/malignant)

The SPLEEN


congenital anomalies


cystic lesions


inflammatory disorders


abscess


neoplasm’s (primary/secondary)


trauma

The PANCREAS



congenital anomalies


pancreatitis


abscess


neoplasm’s (benign/malignant)


endocrine tumours


trauma

The PERITONEAL CAVITY AND MESENTERY

collections


inflammatory conditions


neoplasm’s (benign/malignant)


trauma

E. Practical training

The trainee must have substantial training in all the imaging and (if so chosen by the trainee) interventional techniques that are listed above. The number of imaging procedures performed should be at least 50% of that undertaken by an experienced practician of gastrointestinal radiology. The number of interventional procedures (when applicable) is given in the Interventional Radiology Training Program. A logbook of all procedures performed (alone or as an assistant) must be kept.

TRAINING FOR SUBSPECIALISATION IN HEAD AND NECK RADIOLOGY

The aim of subspecialised training in head and neck radiology is to prepare the radiologist for a career in which a substantial proportion of his/her time will be devoted to head and neck radiology. Such individuals will be expected not only to provide a head and neck radiological service but also to adopt and develop new imaging and, if appropriate, interventional methods and to disseminate head and neck radiological knowledge to their colleagues in general radiology.

Expertise and facilities

Training must be undertaken in a hospital(s) with a full clinical service in ENT surgery, maxillofacial surgery, dentistry, neurosurgery, radiotherapy, oncology, pathology, ophthalmology, plastic surgery. Initially, when subspecialised head and neck radiology training is introduced it should be supervised by a radiologist eligible for active ESHNR membership. In the future, training may be supervised by a certified specialist in head and neck radiology. The training department(s) must have a full range of diagnostic equipment including conventional radiology, CT, MRI, Doppler ultrasound. Non-angiographic interventional procedures must be routine at the training department. 

Angiographic interventions in the head and neck area are infrequent procedures, and therefore, the trainee may spend sufficient time in an institution which offers such facilities. There must be access to a radiological library containing head and neck radiology textbooks and journals as well as general radiology textbooks and journals.

Subspecialised training in paediatric head and neck radiology will be best obtained in a Children’s Hospital or in a General Hospital with a dedicated section for Paediatrics and Paediatric Surgery. In most instances such a training will form part of the paediatric subspecialty training program. Where possible, however, it is recommended that trainees in head and neck radiology attend a Children’s Hospital during their years of head and neck radiology subspecialty training to broaden the knowledge acquired during their general training.

Duration and general contents of the training

The training period will be equivalent to two years whole time practice. During this period the trainee must devote all of his/her time to head and neck radiology. Trainees should acquire a deep knowledge of the pathological  and clinical  basis of the specialty. They should obtain extensive experience in all the diagnostic methods listed in the syllabus. Trainees must attend regular clinicoradiological conferences (at least weekly) with their clinical colleagues. Trainees will be expected to be familiar with the current head and neck radiological literature, both from standard textbooks and original articles. They should be encouraged to develop a critical approach in their assessment of the literature. They should be involved in a research project (or projects) and should acquire a knowledge of the design, execution and analysis of research projects.

Theoretical training

Trainees should attend 30 hours of formal lectures. They are to be encouraged to attend national and international head and neck radiology conferences, such as those of ESHNR and ECR.

SYLLABUS

A. Imaging techniques:

The trainees must know in depth the full range of head and neck radiological diagnostic techniques detailed below. They should understand the principles of all the methods and in particular they will be expected to know:

a.  the indications, contraindications and complications of each imaging method

b.  the factors affecting the choice of contrast media and radiopharmaceuticals and the 
effect and side-effects of these agents.

Imaging techniques

PLAIN RADIOGRAPHY:  skull, sinus, OPG

BARIUM SWALLOW for deglutition disorders

PHARYNGOGRAPHY (schizis disorders)

ULTRASOUND (incl. colour Doppler)

COMPUTED TOMOGRAPHY

MAGNETIC RESONANCE IMAGING

ARTHROGRAPHY OF THE TEMPOROMANDIBULAR JOINT

SIALOGRAPHY

DACRYOCYSTOGRAPHY

B. Interventional techniques

Some trainees in head and neck radiology may want to specialise only in the diagnostic aspects of this subspecialty, while others may want a special expertise also in the interventional aspects. Those trainees who want to undertake expertise also in interventional head and neck radiology, are referred to that part of the Interventional Radiology Training Program that is applicable to head and neck radiology.

The applicable procedures are:

Non-angiographic
FINE NEEDLE ASPIRATION BIOPSY, CT/US GUIDANCE

Angiographic

ANGIOGRAPHY of the major vessels of the head and neck region

TRANSLUMINAL ANGIOPLASTY

ARTERIAL STENTING

VENOUS STENTING

C. Normal Anatomy, Normal Variations, Development and Physiology of the Head and Neck Area

D. Pathology and pathophysiology (including post-surgical findings), clinical findings and management of the following disorders:

Petrous bone

congenital disorders


inflammatory disorders - cholesteatoma


perception deafness


trauma


tumours


vascular disorders

Skull bone


cranial nerves


tumours


inflammatory disorders


trauma

Nasopharynx

tumours


inflammatory disorders


congenital disorders

Salivary glands

tumours


inflammatory disorders


congenital lesions

Oro-hypopharynx

tumours


inflammatory disorders


congenital lesions


vascular lesions

Larynx


tumours


trauma


inflammatory disorders


functional disturbances (neurologic disorders)

Neck


tumour


inflammatory disorders


congenital lesions


trauma

Thoracic inlet

tumours


inflammatory disorders


neurologic disorders

Thyroid/parathyroid


tumours


inflammatory disorders


endocrine disorders


hyperplasia

E.
Practical training

The trainee must have substantial training in all the imaging and (if so chosen by the trainee) interventional techniques that are listed above. The number of imaging procedures performed should be at least 50% of that undertaken by an experienced practician of head and neck radiology. The number of interventional procedures (when applicable) is given in the Interventional Radiology Training Program. A logbook of all procedures performed (alone or as an assistant) must be kept.

TRAINING FOR SUBSPECIALISATION IN  INTERVENTIONAL RADIOLOGY

The aim of subspecialised training is to prepare the radiologist for a career in which a substantial portion of his/her time will be devoted to interventional radiology. Such individuals will be expected not only to provide a diagnosis and treatment but also to disseminate knowledge to their colleagues in general radiology and to be able to discuss with a strong clinical background, with the referring clinician on the diagnosis and the choice of diagnostic imaging techniques and treatments.

Expertise and facilities

Training must be undertaken in a hospital(s) with a full clinical department in vascular surgery, cardiology, preferably cardiac surgery, emergency and intensive care units, as well as departments related to the fields of interventional techniques.

Initially, when subspecialised interventional training is introduced it should be supervised by a radiologist eligible for full CIRSE fellowship. In the future, training may be supervised by a certified specialist in interventional radiology. 

The training department(s) must have a full range of diagnostic equipment including CT, MRI, Doppler colour ultrasound, angiography and interventional radiology. Equipment must include adequate monitoring possibilities. There must be access to a radiological library containing textbooks and the most important journals.

Duration and general contents of the training

The training period will be equivalent to two years full time practice. Trainees should acquire a detailed knowledge of the pathological and clinical basis of the specialty. They should obtain extensive experience in all the diagnostic methods listed in the syllabus. Trainees must attend regular clinicoradiological conferences (at least weekly) with the clinical colleagues. Trainees will be expected to be familiar with the current subspecialised literature, both from standard textbooks and original articles. They should be encouraged to develop a critical approach in their assessment of literature. They should be involved in research and scientific publication. They should acquire a knowledge of the design, execution, and analysis of research projects. 

Theoretical training

Trainees should attend 200 hours of formal training, and they should attend and participate actively in the scientific program and educational activities of the CIRSE 

meeting and the ECR.

SYLLABUS

A. the technique, indications, contraindications and complications of the following methods:


DOPPLER AND COLOUR DOPPLER ULTRASOUND


CT (incl. spiral-CT and CT-angio)


MAGNETIC RESONANCE ANGIOGRAPHY AND CARDIAC IMAGING


ANGIOGRAPHY

B. The factors affecting the choice of contrast media and radiopharmaceuticals and 
the effects and side-effects of these agents.

C. Normal radiological anatomy and anatomy of the vascular system of all anatomical regions using any imaging modality.

D. Normal physiology of cardiovascular system

E. In-depth knowledge of physiopathology of cardiovascular diseases

F. Pharmaceutics of the cardiovascular system

G. Basic knowledge of chemotherapy

H. Knowledge of physiopathology of all diseases in which interventional radiology 
plays a role.


renovascular hypertension


portal hypertension


malignant diseases of the chest and abdomen

I. Techniques and indications of


peripheral angioplasty (incl. recanalization and stenting)


renal angioplasty (incl. recanalisation and stenting)


supraaortic angioplasty (incl. recanalisation and stenting)


venous angioplasty (incl. recanalisation and stenting)


thrombectomy and thrombolysis


treatment of AV malformations


treatment of bleeding


gynaecological interventions


post-procedure patients management

J. Theory of advanced life support techniques (incl. ECG)

K. Practical training

The trainee must have a deep knowledge of all imaging modalities including newer imaging modalities of the cardiovascular system as CT-angiography, colour Doppler ultrasound, and magnetic resonance.

The numbers given below should be regarded as recommendations, that may be subject to change with time and place. It should be observed that the numbers are valid also for those trainees that are specialising in any organ subspecialty. Then, only those procedures belonging to that organ area are applicable.

The procedures performed must be kept in a logbook.

Diagnostic procedures

	Procedure
	Participating
	Primary operator

	
	
	

	AORTOGRAPHY and/or RUN OFF
	150
	50

	SELECTIVE ANGIOGRAPHY incl. Head and Neck
	100
	50

	DOPPLER ULTRASOUND and/or DUPLEX ULTRASOUND
	50
	100

	CT ANGIOGRAPHY
	50
	50

	MRI ANGIOGRAPHY and CARDIAC IMAGING
	50
	50

	PHLEBOGRAPHY
	10
	50

	ANY OTHER IMAGING METHOD RELATED TO THE FIELD OF INTERVENTIONAL PROCEDURES
	-
	-



	
	
	

	Interventional procedures
	
	

	
	
	

	PERIPHERAL PTA
	50
	100

	OTHER PTA (renal, etc.)
	20
	20

	COMPLEX PTA
	20
	20

	THROMBECTOMY and THROMBOLYSIS
	20
	20

	VASCULAR STENTING
	10
	10

	EMBOLIZATION
	20
	20

	COMPLEX EMBOLIZATION
	5
	5

	TECHNIQUES OF INTRAVASCULAR CHEMOTHERAPY
	10
	10

	VENOUS INTERVENTIONS
	20
	20

	COMPLEX VENOUS INTERVENTIONS (i.e. TIPS)
	5
	5

	VENA CAVA FILTERS
	5
	10

	PTC and PTCD and GALLBLADDER

INTERVENTIONS
	20
	20

	PERCUTANEOUS BIOPSY
	20
	20

	DRAINAGE
	10
	20

	FOREIGN BODY RETRIEVAL
	5
	5

	NON-VASCULAR INTERVENTIONS & STENTING
	20
	20

	GENITOURINARY TRACT PROCEDURES (nephrostomy, nephrolithotomy, ureteral procedures, tubal recanalization
	20
	20

	COMBINED SURGICAL and PERCUTANEOUS PROCEDURES
	
	

	COMBINED ENDOSCOPIC and PERCUTANEOUS PROCEDURES
	
	

	NON-VASCULAR INTERVENTIONS & STENTING
	20
	20

	IN-DEPTH PRACTICE OF ADVANCED LIFE SUPPORT TECHNIQUES
	
	


I. Clinical training

Optimally, trainees should spend the equivalence of 4 months clinical training in a department of surgery, internal medicine, or any subspecialty of surgery or internal medicine.

TRAINING FOR SUBSPECIALISATION IN MUSCULOSKELETAL RADIOLOGY

The aim of subspecialised training in musculoskeletal radiology is to prepare the radiologist for a career in which a substantial proportion of his/her time will be devoted to musculoskeletal radiology. Such individuals will be expected not only to provide a musculoskeletal radiology service but also to adopt and develop new imaging and, if appropriate, interventional methods and to disseminate musculoskeletal radiology knowledge to their colleagues in general radiology.

Expertise and facilities

Training must be undertaken in a hospital(s) with a full clinical service in orthopaedics, traumatology, rheumatology, oncology, metabolic and endocrine disorders. Initially, when subspecalized musculoskeletal radiology training is introduced it should be supervised by a radiologist eligible for active ESSR membership. In the future, training may be supervised by a certified specialist in musculoskeletal radiology. The training department(s) must have a full range of diagnostic equipment including conventional radiography, CT, MRI, ultrasound, bone densitometry, and, if possible, nuclear medicine. There must be access to a radiological library containing musculoskeletal radiology textbooks and journals as well as general radiology textbooks and journals.

Subspecialised training in paediatric musculoskeletal radiology will be obtained best in a Children’s Hospital or in a General Hospital with a dedicated section for paediatrics and peiatric surgery. In most instances such a training will form part of the paediatric subspecialty training program. Where possible, however, it is recommended that trainees in musculoskeletal radiology attend a Children’s Hospital during their years of musculoskeletal radiology subspecialty training to broaden the knowledge acquired during their general training.

Duration and general contents of the training

The training period will be equivalent of two years whole time practice. During this period the trainee must devote all of his/her time to musculoskeletal radiology. Trainees should acquire a detailed knowledge of the pathological and clinical basis of the specialty. They should obtain extensive experience in all of the diagnostic methods listed in the syllabus. Trainees must attend regular clinicoradiological conferences (at least weekly) with their clinical colleagues. Trainees will be expected to be familiar with the current musculoskeletal radiological literature, both from standard textbooks and original articles. They should be encouraged to develop a critical approach in their assessment of the literature. They should be involved in a research project (or projects) and should acquire a knowledge of the design, execution and analysis of research projects.

Theoretical training

Trainees should attend 60 hours of formal lectures. They are to be encouraged to attend national and international musculoskeletal radiology conferences, for instance those of ESSR, ISR and ECR.

SYLLABUS

A. Imaging techniques:

The trainees must know in depth the full range of musculoskeletal radiological diagnostic techniques detailed below. They should understand the principles of all the methods and in particular they will be expected to know:

a.  the indications, contraindications and complications of each imaging 


method

b.  the factors affecting the choice of contrast media and radiopharmaceuticals and 
the effect and side-effects of these agents.

Imaging techniques

CONVENTIONAL RADIOGRAPHY

COMPUTED TOMOGRAPHY

MAGNETIC RESONANCE IMAGING

ULTRASONOGRAPHY

ARTHROGRAPHY

MYELOGRAPHY

BONE DENSITOMETRY

NUCLEAR MEDICINE

With regard to Nuclear Medicine, the development of the technique in some countries is limited as yet. Thus, it is unreasonable to stipulate the degree of experience which would be regarded as desirable. Nonetheless, the aim should be training in nuclear medicine to be included. Where it is possible for trainees to obtain this experience, it is strongly recommended that they do so.

B. Interventional Techniques

Some trainees in musculoskeletal radiology may want to specialise only in the diagnostic aspects of this subspecialty, while others may want a special expertise also in the interventional aspects. Those trainees who want to undertake interventional musculoskeletal radiology are referred to that part of the Interventional Radiology Training Program that is applicable to musculoskeletal radiology.

The applicable procedures are:

Diagnostic

BIOPSY OF BONE AND SOFT TISSUES

Therapeutic


SPINAL AND EXTRASPINAL THERAPEUTIC PROCEDURES

C. Normal anatomy, normal variations, development and physiology of the musculoskeletal area

D. Pathology and pathophysiology (including post-surgical findings), clinical findings and management of the following disorders, as applied to the shoulder and upper limb, pelvis, and lower limb, thoracic cage, muscles, ligaments, tendons and other soft tissues:


Infection


Inflammation


Neoplastic disease


Trauma


Degenerative disorders


Congenital disorders


Metabolic and endocrine disorders

E. Practical training

The trainee must have substantial training in all the imaging and (if so chosen by the trainee) interventional techniques that are listed above. The number of imaging procedures performed should be at least 50% of that undertaken by an experienced practician of musculoskeletal radiology. The number of interventional procedures (when applicable) is given in the Interventional Radiology Training Program. A logbook of all procedures performed (alone or as an assistant) must be kept.

TRAINING FOR SUBSPECIALISATION IN NEURORADIOLOGY

The aim of subspecialised training in neuroradiology is to prepare the radiologist for a career in which a substantial proportion of his/her time will be devoted to neuroradiol​ogy. Such individuals will be expected not only to provide a neuroradiological service, but also to adopt and develop new imaging and interventional methods, to disseminate neuroradiological knowledge to their colleagues in general radiology, and to be able to discuss with a strong clinical background with the referring clinician on the diagnosis and the choice of diagnostic imaging techniques.

Expertise and facilities

Training must be undertaken in a hospital(s) with a full clinical department in neurology and neurosurgery. Subspecialised neuroradiology training should be supervised by a fully qualified neuroradiologist. The training department(s) must have a full range of diagnostic equipment including CT, MRI, angiography and interventional neuroradiology. There must be access to a radiological library containing neuroradiol​ogy textbooks and the most important journals.

Paediatric neuroradiology must be included in the subspecialised neuroradiology train​ing. Where possible, it is recommended that trainees in neuroradiology attend a child​ren’s hospital during their year of neuroradiology subspecialty training to broaden the knowledge acquired during their general training.

Duration and general contents of the training

The duration of the subspecialised training will be the equivalent of two years full time practice. In the second year a choice can be made between full time training in inter​ventional neuroradiology or further training in diagnostic neuroradiology.

Trainees with a firm and early conviction for specialisation in neuroradiology may have devoted also part of the fourth year of the training in general radiology to neuroradiol​ogy.

During the whole training period, the trainee must devote all of his/her time to neuro​radiology. Trainees should acquire a deeper knowledge of the pathological and clinical basis of the specialty. They should obtain extensive experience in all the diagnostic methods listed in the syllabus. Trainees must attend regular clinico-radiological confer​ences (at least weekly) with their clinical colleagues. Trainees will be expected to be familiar with the current neuroradiological literature, both from standard textbooks and original articles. They should be encouraged to develop a critical approach in their assessment of literature. They should be involved in a research project (or projects) and should acquire a knowledge of the design, execution and analysis of research projects.

Theoretical training

Trainees should attend 30 hours of formal lectures, and they are to be encouraged to attend national and international neuroradiology conferences, such as those of ESNR and ECR.

SYLLABUS

A.
Imaging techniques

The trainees must know in depth the full range of neuroradiological diagnostic tech​niques detailed below. They should understand the principles of all the methods and in particular they will be expected to know:

a.
the indications, contraindications and complications of each imaging method

b.
the factors affecting the choice of contrast media and radiopharmaceuticals and the effects and side-effects of these agents.

Particular emphasis should be placed on the strengths and weaknesses of the different imaging methods in the diagnosis of the different pathological conditions. The proper choice of imaging techniques and/or the appropriate sequence of imaging techniques to solve specific clinical problems should also be emphasised.

Imaging techniques

-
myelography

-
CT of the brain

-
CT of the spine

-
CT of the head and neck

-
MRI of the brain

-
MRI of the spine and spinal cord

-
MRI of the head and neck

-
selective cerebral angiography

-
medullar angiography

B.  Interventional techniques

Training in interventional neuroradiology must be considered as a separate subspe​cialty requiring at least one year of specific intensive training. It can be advised that neuroradiologists, interested in later subspecialisation of interventional neuroradiology should already pay particular interest in the interdisciplinary discussion and in the film interpretation of patients eligible for neuro-interventional procedures during the first year of training.

C.
Normal anatomy normal variations, development and physiology of the brain, spinal cord, skull and spinal canal

D.
Pathology and pathophysiology (including postsurgical findings) clinical findings, and management of the following disorders:

Disorders of the brain:

-
congenital malformations

-
vascular pathology, haemorrhage, aneurysm, intracranial vascular malformations, stroke

-
trauma

-
brain tumours and tumour-like processes

-
infarction

-
white matter abnormalities, metabolic diseases

-
degenerative diseases

Disorders of the spine and spinal cord:

-
congenital anomalies of the spine and cord

-
infarction of the spine and cord

-
demyelinating disease of the spine and cord

-
vascular disease of the spine and cord

-
trauma of the spine and cord

-
tumours and tumour-like conditions of the spine and cord

E.  Practical training

The trainee must have substantial training in all the imaging and interventional tech​niques that are listed above. The number of procedures performed should be at least 50% of that undertaken by an experienced practician of neuroradiology, full time occu​pied with clinical work in the training department. A logbook of all procedures performed (alone or as an assistant) must be kept.

TRAINING FOR SUBSPECIALISATION IN PAEDIATRIC RADIOLOGY

The aim of subspecialised training in paediatric radiology is to prepare the radiologist for a career in which a substantial proportion of his/her time will be devoted to paediatric radiology. Such individuals will be expected not only to provide a paediatric radiology service but also adopt and develop new imaging and interventional methods and to disseminate paediatric radiological knowledge to their colleagues in general radiology.

Expertise and facilities 

Specialist training in paediatric radiology must take place in a hospital(s) with the full range of clinical paediatric specialities available on site. These include GI, GU, chest, endocrine, neonatal, musculoskeletal, neurology and neurosurgery, cardiovascular and A & E facilities. Medical and surgical facilities must be available. Where facilities are not available on site, arrangements should be made for secondment to an appropriate unit so that such training is available. 

The training department(s) must have a full range of diagnostic equipment, including 

access to specialised sessions on nuclear medicine, CT and MRI. Interventional radiology experience, both angiographic and non-angiographic, must also be available. There must be access to a library with radiological and clinical textbooks and journals. A film library must also be available.

Duration and general contents of training

The training period will be the equivalent of two years full time practice. During this period the trainee must devote all of his/her time to paediatric radiology. Trainees should acquire a deep knowledge of the pathological and clinical basis of the specialty. They should obtain extensive experience in all of the diagnostic methods listed in the syllabus. Trainees must attend regular clinicoradiological conferences (at least weekly) with their clinical colleagues. Trainees will be expected to be familiar with the current paediatric radiological literature, both from standard textbooks and original articles. They should be encouraged to develop a critical approach in their assessment of the literature. They should be involved in a research project (or projects) and should acquire a knowledge of the design, execution and analysis of research projects.

Theoretical training

Trainees should attend 100 hours of formal lectures. They are to be encouraged to 

attend national and international conferences on paediatric radiology, such as these 

given by ESPR, SPR and ECR.

SYLLABUS

A. Principles of paediatric radiology:  integrated imaging
B. Special needs of children:


environment


sedation


psychology of handling children


organisation of a paediatric section within a general department
guidelines for investigation


contrast



- factors affecting the choice of contrast



- indications and contraindications



- include radiopharmaceuticals

C. Radiation protection and equipment in relation to paediatrics:


Include:
equipment choice



film/speed combination



use of grids/video



Q.A. programme



role of lateral film, PA v AP views



comparison view



choice of examination - cost/risk benefit

D. Imaging techniques

The trainees must know in depth the full range of paediatric radiological diagnostic techniques detailed below. They should understand the principles of all the methods and in particular emphasis should be placed on the strengths and weaknesses of the different imaging methods in the diagnosis of the different pathological conditions. The proper choice of imaging techniques and/or the appropriate sequence of imaging techniques to solve specific clinical problems should be emphasised.

FLUOROSCOPY

techniques to be taught during practical sessions relevant to each system


choice of contrast


upper GI studies - neonate


upper GI studies - other

 
lower GI studies - neonate


lower GI studies - other


small bowel studies


MCUG


gynaecology/investigation of intersex


video phonetics


video swallowing disorders

COMPUTED TOMOGRAPHY: choice of technique, slice thickness and interval, 


indications and contraindications


abdomen


chest


musculoskeletal

MAGNETIC RESONANCE IMAGING: as for CT


brain - including orbits, ENT, etc.


spine


musculoskeletal


cardiac


abdomen and pelvis

NUCLEAR MEDICINE:  


choice of examination, indications


bone


renal - DMSA


renography


milk scan



GI bleeding


lung V/Q


SPECT brain

ULTRASOUND: including Doppler technique


neonatal head


KUB


abdomen


gynaecological


liver and spleen


neck


chest


eye


musculoskeletal


Doppler: neck and abdomen

ANGIOGRAPHY:  exposure to angiographic techniques in children, the indications, 
complications and technical requirements is mandatory. Practical 
experience is essential if the trainee wishes to undertake these studies 
independently in the future

BRONCHOGRAPHY

ARTHROGRAPHY

F. Interventional Techniques

Broad experience in interventional paediatric radiology would be expected with familiarity with advanced, as well as basic techniques, as listed below:

Interventional techniques


intussusception reduction


abscess drainage


nephrostomy drainage


renal biopsy


tumour biopsy


balloon dilatation and sclerosing procedures

G. Normal anatomy, normal variations, development and physiology of the pre
natal, neonate and growing child.

H. Pathology and pathophysiology (including post-surgical findings), clinical 
and radiological management according to the following:

The chest


neonatal:  to include surgical problems


infection:  bacterial, viral, opportunistic, TB, and ITU


cardiac


trauma


FB


infiltrative disease


asthma


mass lesions


clinical problems;  e.g. investigations of stridor


investigation of recurrent chest infection

The musculoskeletal area


trauma:
Salter classification



fracture complications



cervical spine



pelvic fractures



irritable hip, Perthes´ disease



SUFE



sports injuries



poly trauma:


infection:
bone - joint - disc:  how to approach diagnosis and 



integrated imaging



special forms: multifocal, chronic granulomatous disease, 
scoliosis and orthopaedic problems


arthritis


metabolic disease


neoplastic:  benign and malignant bony and soft tissue tumours


back pain:
skeletal dysplasia: principles of diagnosis


reduction deformity

The abdomen

neonate


oesophageal disease, reflux


pyloric stenosis


GI bleeding


inflammatory bowel disease, appendicitis and gastro-enteritis


constipation


intussusception


ulcer disease


malabsorption


obstruction


pancreatitis


abdominal trauma - to include liver, spleen and pancreas, bowel



tumour (liver, small bowel, pancreas)



adrenal gland (tumour, haemorrhage)


speech / phonetic studies


swallowing/feeding difficulties


abdominal pain - approach to imaging


the vomiting child - approach to imaging


investigation of jaundice  (neonatal and other)


investigation of organ enlargement

GU


technique


infection - UTI (incl. abscess and pyonephrosis and how to investigate)


congenital anomalies and hydronephrosis


haematuria and stones


renal mass lesions (incl. polycystic disease)


pelvic tumours


trauma


neuropathic bladder


diverticula


urodynamic studies


gynaecological disease


intersex


testicular diseases

Neuro

trauma:  
skull and facial injury



intracranial injury


infection


tumours (incl. spinal cord)


ultrasound of neonatal brain


premature brain disease


developmental anomalies (structural)


ophthalmology: trauma



tumour



infection


FB


developmental anomalies:  migrational


epilepsy


hydrocephalus


vascular disease (incl. malformations and acquired)


spinal cord malformations (incl. imaging for clinical presentations, e.g. 

back pain, claw foot)


craniofacial malformations


ENT
congenital ear disease and deafness



infection



trauma






airway


dental radiology

Miscellaneous


AIDS in children


lymphoma in children


vascular malformations (limb, lymphoedema)


collagen vascular disease (+ myofibromatosis, etc.)

endocrine disease


investigation of small stature + growth disorders


non-accidental injury (NAI)


teeth (incl. craniofacial malformations)

I. Practical training

The trainee must have substantial training in all the imaging and interventional techniques that are listed above. The number of procedures performed should be at least 50% of that undertaken by an experienced practician of paediatric radiology. A logbook of all procedures performed (alone or as an assistant) must be kept.

TRAINING FOR SUBSPECIALISATION IN THORACIC RADIOLOGY

The aim of subspecialised training in thoracic radiology is to prepare the radiologist for a career in which a substantial proportion of his/her time will be devoted to thoracic radiology. Such individuals will be expected not only to provide a thoracic radiology service but also to adopt and develop new imaging and, if appropriate, interventional methods and to disseminate thoracic radiological knowledge to their colleagues in general radiology.

Expertise and facilities

Training must be undertaken in a hospital(s) with a full clinical service in pneumology or internal medicine with a physician specialised in pulmonary medicine, thoracic surgery, emergency and intensive care. Initially, when subspecalized thoracic radiology training is introduced it should be supervised by a radiologist eligible for active ESTI membership. In the future, training may be supervised by a certified specialist in thoracic radiology. The training department(s) must have a full range of diagnostic equipment including ultrasonography with Doppler, CT and MRI and digital angiography. There must be access to a radiological library containing thoracic radiology textbooks and journals as well as general radiology textbooks and journals.

Subspecialised training in paediatric thoracic radiology will be obtained best in a Children’s Hospital or in a General Hospital with a dedicated section for Paediatrics and Paediatric Surgery. In most instances such a training will form part of the paediatric subspecialty training program. Where possible, however, it is recommended that trainees in thoracic radiology attend a Children’s Hospital during their years of thoracic radiology subspecialty training to broaden the knowledge acquired during their general training.

Duration and general contents of the training

The training period will be the equivalent of two years full time practice. During this period the trainee must devote all of his/her time to thoracic radiology. Out of the two years, at least 4 months of clinical training should be spent in a department of thoracic surgery or pneumology. Trainees should acquire a detailed knowledge of the pathological  and clinical  basis of the specialty. They should obtain extensive experience in all the diagnostic methods listed in the syllabus. Trainees must attend regular clinico-radiological conferences (at least weekly) with their clinical colleagues. Trainees will be expected to be familiar with the current thoracic radiological literature, both from standard textbooks and original articles. They should be encouraged to develop a critical approach in their assessment of the literature. They should be involved in a research project (or projects) and should acquire a knowledge of the design, execution and analysis of research projects.

Theoretical training

Trainees should attend 100 hours of formal lectures. They are to be encouraged to attend national and international thoracic radiology conferences, such as those of ESTI and ECR.

SYLLABUS

A. Imaging techniques:

The trainees must know in depth the full range of thoracic radiological diagnostic techniques detailed below. They should understand the principles of all the methods and in particular they will be expected to know:

a.  the indications, contraindications and complications of each imaging method

b. the factors affecting the choice of contrast media and radiopharmaceuticals               
and the effects and side-effects of these agents.

Particular emphasis should be placed on the strengths and weaknesses of the different imaging methods in the diagnosis of the different pathological conditions. The proper choice of imaging techniques and/or the appropriate sequence of imaging techniques to solve specific clinical problems should also be emphasised.

Imaging Techniques
CHEST RADIOGRAPHY (incl. conventional chest x-rays, digital chest x-rays, 


emergency and intensive care unit examinations)

CHEST CT (incl. spiral-CT, CT-angiography and HR-CT)

MAGNETIC RESONANCE IMAGING OF THE CHEST (incl. thoracic vessels, 


mediastinum, heart and pericardium)

MR-ANGIOGRAPHY

ANGIOGRAPHY (incl. aortography, cavography and pulmonary angiography)

ULTRASOUND (incl. colour-coded Doppler sonography)

B. Interventional techniques

Some trainees in thoracic radiology may want to specialise only in the diagnostic aspects of this subspecialty, while others may want a special expertise also in the interventional aspects. Those trainees who want to undertake also interventional thoracic radiology are referred to that part of the Interventional Radiology Training Program that is applicable to thoracic radiology.

The applicable procedures are:
BIOPSY (the lung, pleura, and mediastinum)

ANGIOPLASTY and stenting of thoracic arteries, veins and the bronchial system)

EMBOLISATION of bronchial arteries, including AV-malformations

THROMBECTOMY and THROMBOLYSIS of thoracic vessels

 PERCUTANEOUS IMAGING GUIDED INTERVENTIONS (biopsy, drainage)                                                                                      

C. Normal Anatomy, Normal Variations, Development and Physiology of the Chest Wall, thoracic inlet, diaphragm, mediastinum, heart, lungs, great vessels.



D. Pathology and pathophysiology (including post-surgical findings), clinical findings and management of the following disorders and conditions:
Infectious disease of the lung in immunocompetent and immunocompromised host 

Tumours of the lung (cancer and benign tumours). Lymphoma. Solitary pulmonary 
nodule. Pulmonary metastases.

Airway diseases: emphysema, chronic bronchitis, bronchiectasis, bronchiolitis

Immunologic lung disease

Pneumoconiosis, foreign body aspiration

Chronic infiltrative lung disease of unknown etiology

Vascular lung disease: pulmonary embolism, edema, pulmonary hypertension, adult 
respiratory distress syndrome

Pleura and chest wall:  pneumothorax, pleural fluid and collections, empyema, tumours, 
diffuse and focal pleural thickening

Mediastinum:  tumours, cysts, infections, lymphadenopathy

Congenital abnormalities:  bronchi, lung, pulmonary vessels, great vessels of the 
mediastinum

Trauma of the chest, postoperative chest, drug induced diseases

E. Practical training

The trainee must have substantial training in all the imaging and (if so chosen by the trainee) interventional techniques that are listed above. The number of imaging procedures performed should be at least 50% of that undertaken by an experienced practician of thoracic radiology. The number of interventional procedures (when applicable) is given in the Interventional Radiology Training Program. A logbook of all procedures performed (alone or as an assistant) must be kept.

TRAINING FOR SUBSPECIALISATION IN UROGENITAL RADIOLOGY

The aim of subspecialised training in uroradiology is to prepare the radiologist for a career in which a substantial proportion of his/her time will be devoted to uroradiology. Such individuals will be expected not only to provide a uroradiological service but also to adopt and develop new imaging and, if appropriate,  interventional methods and to disseminate uroradiological knowledge to their colleagues in general radiology.

Expertise and facilities

Training must be undertaken in a hospital(s) with a full clinical service in urology, nephrology (including renal transplantation) and gynaecology. Initially, when subspecalized uroradiology training is introduced it should be supervised by a radiologist eligible for active ESUR membership. In the future, training may be supervised by a certified specialist in uroradiology. The training department(s) must have a full range of diagnostic equipment including ultrasonography with Doppler, CT and MRI. There must be access to a radiological library containing uroradiology textbooks and journals as well as general radiology textbooks and journals.

Subspecialised training in paediatric uroradiology will be obtained best in a Children’s Hospital or in a General Hospital with a dedicated section for Paediatrics and Paediatric Surgery. In most instances such a training will form part of the paediatric subspecialty training program. Where possible, however, it is recommended that trainees in uroradiology attend a Children’s Hospital during their years of uroradiology subspecialty training to broaden the knowledge acquired during their general training.

Duration and general contents of the training

The training period will be the equivalent of two years whole time training. During this period the trainee must devote all of his/her time to uroradiology. Trainees should acquire a detailed knowledge of the pathological and clinical basis of the specialty. They should obtain extensive experience in all the diagnostic methods listed in the syllabus. Trainees must attend regular clinicoradiological conferences (at least weekly) with their clinical colleagues. Trainees will be expected to be familiar with the current uroradiological literature, both from standard textbooks and original articles. They should be encouraged to develop a critical approach in their assessment of the literature. They should be involved in a research project (or projects) and should acquire a knowledge of the design, execution and analysis of research projects.

Theoretical training

Trainees should attend 30 hours of formal lectures, and they should attend the biannual ESUR symposia and/or uroradiology sessions of ECR.

SYLLABUS

A. Imaging techniques:

The trainees must know in depth the full range of uroradiological diagnostic techniques detailed below. They should understand the principles of all the methods and in particular they will be expected to know:

a. the indications, contraindications and complications of each imaging method

b. the factors affecting the choice of contrast media and radiopharmaceuticals and the 
effects and side-effects of these agents.

Particular emphasis should be placed on the strengths and weaknesses of the different imaging methods in the diagnosis of the different pathological conditions. The proper choice of imaging techniques and/or the appropriate sequence of imaging techniques to solve specific clinical problems should also be emphasised.

Imaging Techniques
INTRAVENOUS UROGRAPHY

CYSTOURETHROGRAPHY

HYSTEROSALPINGOGRAPHY

ULTRASONOGRAPHY


Transabdominal of urinary tract


Pelvic transabdominal and/or transvaginal


Scrotal


Transrectal of prostate


Doppler

COMPUTED TOMOGRAPHY OF THE URINARY TRACT AND PELVIC ORGANS

MAGNETIC RESONANCE OF THE URINARY TRACT AND 
PELVIC ORGANS

ANGIOGRAPHY (aortography and renal angiography) (for trainees with a special 
interest in Interventional Radiology)

NUCLEAR MEDICINE (see note below)


Renal radionuclide studies with gamma camera for renovascular 


disorder/obstructive nephropathy


Renal transplant studies


DMSA scans for renal scarring

With regard to Nuclear Medicine, the development of the technique in some countries is limited as yet. Thus, it is unreasonable to stipulate as mandatory the degree of experience which would be regarded as desirable. Nonetheless, the aim should be to cover the content of Nuclear Medicine listed in the table above. Where it is possible for trainees to obtain this experience, it is strongly recommended that they do so.

In countries where obstetric ultrasound forms a part of radiological practice, it should be incorporated within the urogenital training period. Appropriate training would include routine obstetric ultrasound, foetal anomaly scanning and Doppler ultrasound. The number of examinations performed should be 50% of those performed by a trained specialist.

B. Interventional Techniques

Some trainees in uroradiology may want to specialise only in the diagnostic aspects of this subspecialty, while others may want special experience also in the interventional aspects. Those trainees who want to undertake also interventional uroradiology are referred to that part of the Interventional Radiology Training Program, that is applicable to uroradiology.

The applicable procedures are:

NEPHROSTOMY

ANTEGRADE PYELOGRAPHY

BIOPSY (renal or retroperitoneal masses, prostate, etc.)

DRAINAGE OF COLLECTIONS

NEPHROLITHOTOMY

URETERIC STENTING



TRANSLUMINAL ANGIOPLASTY

EMBOLIZATION

C. Normal anatomy, normal variations, development and physiology of the genitourinary tract

D. Pathology and pathophysiology (including post-surgical findings), clinical findings and management of the following disorders:
Kidney


Congenital anomalies


Obstruction


Stone disease


Medical nephropathies


Infections


Trauma


Renal failure


Vascular diseases


Cystic diseases


Renal transplantation

Ureter


Congenital anomalies


Stone disease


Pathological strictures


Infection


Tumours

Bladder


Congenital anomalies


Inflammatory disease


Obstruction


Incontinence and functional disorders


Trauma


Tumours


Urinary diversion

Urethra


Congenital anomalies


Strictures


Diverticula


Trauma

Male genital tract 


Prostate and seminal vesicles


Congenital anomalies



Benign hypertrophy



Inflammatory disease



Tumours


Testis



Congenital anomalies



Inflammation



Torsion



Tumours


Penis



Impotence

Female genital tract

Congenital anomalies


Inflammation


Tumours

Infertility


Male


Female

Adrenals


Masses

Retroperitoneum


Fibrosis


Collections


Tumours

E. Practical training

The trainee must have substantial training in all the imaging and (if so chosen by the trainee) interventional techniques that are listed above. The number of imaging procedures performed should be at least 50% of that undertaken by an experienced practician of urogenital radiology. The number of interventional procedures (when applicable) is given in the Interventional Radiology Training Program. A logbook of all procedures performed (alone or as an assistant) must be kept.
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CORE OF KNOWLEDGE FOR GENERAL RADIOLOGY

The essential requirements of the core of knowledge for general radiology should be:

Basic sciences

-
the physical basis of image formation including conventional X-ray computed tomography, nuclear medicine, magnetic resonance imaging and ultrasound

-
quality control

-
radiation protection

-
radiation physics

-
radiobiology

-
anatomy, physiology, biochemistry and techniques related to radiological procedures

-
pharmacology and the application of contrast media

-
basic understanding of computer science

Pathological sciences

A knowledge of pathology and pathophysiology is related to diagnostic and interven-tional radiology

Current clinical practice

A basic knowledge of current clinical practice as related to clinical radiology.

Clinical radiology

An expert knowledge of current clinical radiology. This knowledge should include:

a)
organ- or system-based specialities, e.g. cardiac, chest, dental, ENT, gastro-intestinal, genito-urinary, mammography, musculo-skeletal, neuro, obstetric and vascular radiology, including the applications of conventional X-rays, angiography, computed tomography, magnetic resonance imaging, ultrasound and, where applicable, nuclear medicine

b)
age-based specialties, i.e. paediatric radiology

c)
common interventional procedures, e.g. guided-biopsy and drainage procedures

d)
on-call, i.e. participation in an emergency service

Administration and management

A knowledge of the principles of administration and management applied to a clinical department with multi-disciplinary staff and high-cost equipment.

Research

A knowledge of the basic elements of scientific method, including statistics, necessary for an understanding of published papers and the promotion of personal research.

Medico-legal

An understanding of the medico-legal implications of radiological practice.

TRAINING PROGRAMMES FOR GENERAL RADIOLOGY

The specialty of radiology involves all aspects of medical imaging which provide information about anatomy and function and those aspects of interventional radiology of minimally invasive therapy (MIT) which fall under the remit of the department of radiology.

A radiologist requires a good clinical background, in order to work in close collaboration with clinical colleagues in other disciplines. The fully trained radiologist should be capable of working independently when solving the majority of common clinical problems.

A general radiologist should be conversant with all aspects of the core of knowledge for general radiology, to ensure an understanding of those radiological skills required in a general or community hospital or in general radiological practice.

The duration of training in radiology should be 5 years; the first four mandatory years serving as a common trunk and the fifth year concerned with a subspecialty or an extension of training in general diagnostic radiology. Some subspecialties may require further extension of the training period and may also wish to identify some training components within the fourth year as being germane to their specialist programme.

It is recommended that radiologists in training should be available for at least 40 h per week for 46 weeks in any 1 year. It is recognised that the starting date for radiological training programmes will vary throughout Europe.

The first year training programme (46 weeks)

The first year of training should be spent on acquiring the necessary knowledge of the basic sciences, i.e. the physical basis of image formation, quality control, radiation protection, radiation physics, radiation biology, anatomy, physiology, biochemistry and techniques related to radiological procedures, the pharmacology and application of contrast media and a basic understanding of computer science, as outlined in the core of knowledge for general radiology. The opportunity to participate actively in clinical radiology should be available during the first year and should increase during that year.

The training programme should include the following elements: skull (including facial bones and teeth), skeletal system, respiratory system, abdomen-gastrointestinal tract (biliary system and urogenital system), cardiovascular system, lymphatic system, breast, brain (spinal cord and meninges), endocrine system, normal foetus, emergency radiology.

It is not anticipated that a trainee would enter into an emergency on-call rotation entailing clinical responsibility until the end of the first year of training.

It would be appropriate for trainees to rotate through various sections of the department of radiology to witness techniques first-hand and to acquire a knowledge of good radiological practice. The following rotations are suggested as a guideline:

Conventional radiology, including

film processing and archiving
18 weeks

Ultrasound
  8 weeks

Computed tomography
  9 weeks

Magnetic resonance imaging
  9 weeks

Some form of assessment process should be instituted at the end of the first year (a) to verify that appropriate training has been undertaken under the supervision of appropriate trainers and (b) to evaluate the knowledge gained.

The assessment process will vary in different European countries from a formal written and/or oral examination (as required in the UK and Italy for example) to a written/oral examination for components of the course (as required in Sweden) to the use of a log book or carnet (as proposed in France).

It is recommended that personal guidance and continuous assessment should be provided by a nominated tutor.

Second, third and fourth year of training (138 weeks)

Trained general radiologists should be fully conversant with all aspects of the core of knowledge for general radiology. This will be achieved by a mixture of didactic and practical training.

Rotation in clinical radiology can only be defined on a local basis. The following average distribution of time is suggested as a guideline.

Musculoskeletal system
17 weeks

Thorax
17 weeks

Gastrointestinal system

(including parenchymal organs)
17 weeks

Central nervous system
17 weeks

Urogenital system
14 weeks

Cardiovascular system
12 weeks

Paediatrics
12 weeks

Basic interventional techniques
  8 weeks

Emergency radiology
  8 weeks

Head and neck
  6 weeks

Breast disease
  6 weeks

Maxillo-facial and dental radiology
  4 weeks

A period of training in approved hospitals other than those in which the trainee is based in either the same country or overseas should be encouraged for a period not exceeding 12 months.

An assessment process should be instituted during the clinical radiological training programme. This will vary in different countries from a formal written/oral examination (as required in the UK during the third year) to a scientific thesis (as required in France and Italy). It is recommended that a log book (carnet) of clinical radiological activities and periods of rotation should be maintained during the training period. Such a log book might include the number of clinical examinations performed.

Fifth year training

In the fifth year, the rotation of the radiologist in training should be organised to serve the individual’s needs which may be in a subspecialty or in general radiology. Wherever possible, part of the rotation in the fifth year should be carried out in a specialist hospital, even for those individuals not intending at this stage to subspecialise. For those entering a subspecialty, the total period of specialist training will vary according to the subspecialty but this fifth year will normally count as 1 year of that training.

Course participation

At least two congress or didactic course attendance’s should be mandatory in the fifth year in accordance with CME recommendations.

Research

A dedicated period of research up to 1 year should be permissible as part of the overall training programme. Any additional years in lieu of conventional training would normally require special approval by a national or European body.
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REQUIREMENTS FOR TRAINING FACILITIES IN GENERAL RADIO-LOGY IN EUROPE

At its meeting in Paris on 20 June 1993, the EAR Education Commission/EUCORE Working Group agreed on the following requirements regarding training facilities for general radiology in Europe.

Aims of training

Training should aim at providing sufficient knowledge to enable the trainee on completion of the training period to work independently as a qualified radiologist at radiological departments in hospitals, outpatient departments and private practice.

Health systems in individual European countries  differ for a variety of reasons, which include administration, management, equipment, budgeting and tradition. Despite these differences, recommendations for training facilities for specialisation in general radiology can be defined. The practical implementation of these recommendations must be left to the respective countries.

Requirements for fully accredited training departments

The status of a training department can be specified in the following ways:

1.
Quantity and distribution of radiological examinations

2.
Standard of equipment

3.
Availability of modalities

4.
Staffing

5.
Teaching programme of the radiological department

6.
Teaching materials

7.
Research activity

Quantity and distribution of radiological examinations

Patient material should be varied enough to enable the trainee to gain experience in all fields of clinical radiology. This requires a radiological department situated in a large polyvalent hospital, which also includes a department of pathology. The number of radiological examinations per year should be sufficient (i.e. more than 40,000 examinations per year) to provide a comprehensive experience of general radiology.

Standard of equipment

Only departments with adequate medical imaging equipment and services should be approved. The equipment should fulfil radiological safety standards and be in good technical condition. Technical efficiency, security, electric control, radiation safety and control should be of adequate standard and fulfil agreed quality control criteria. Radioprotection should be organised and radiation monitored according to European standards.

Down-time of the equipment for repairs should not exceed 20%.

Availability of modalities

The modalities required for adequate radiological training will depend on local availability. The following are mandatory: conventional radiology, angiography, ultrasonography, CT, interventional radiology, magnetic resonance imaging (co-operation with other radiological training departments may be necessary).

Access to nuclear medicine is desirable.

Staffing structure

The number of qualified radiologists with teaching and supervisory functions in the department should be sufficient to cover the needs of teaching, even at time of leave or in the event of other staff shortages. The expertise of the teaching staff should be diversified and cover the main areas of activity. Ideally, teaching staff should have training in teaching methods.

The head of the department should be a qualified radiologist possessing appropriate educational experience.

Teaching programme

There must be an approved and structured continuing teaching programme for general radiology as well as for the main sub-specialties.

The teaching programme should also include regular clinico-radiological meetings and other consultations with clinical departments, at least on a weekly basis.

Radiological and clinico-radiological conferences, seminars and training courses outside the hospital are recommended.

Teaching facilities

There should be appropriate meeting and demonstration rooms available in the department of radiology, sufficient to enable the teaching programme to be implemented.

Teaching material

There should be a selection of good and modern textbooks as well as other audio-visual material in general radiology, completed by textbooks in sub-specialties and modalities (e.g. neuroradiology, paediatric radiology, ultrasonography, computed tomography, MRI). Adequate textbooks in imaging physics and pertinent material concerning radiation protection should be available.

A selection of high-standard radiological journals should be available on a continuing basis.

There should be an active teaching film library.

Computer technology for teaching, research purposes, image processing and communication is highly desirable.

Research

The importance of radiological research for the training of radiologists cannot be over-emphasised.

There should be an active and ongoing research programme at the training department. Trainees should be encouraged to participate in the research programme.

Partition of radiological training in university, teaching and non-university hospitals

Part of the training may be at acknowledged and accredited to non-university hospitals, but a minimum of half of the training period should be carried out at university departments. The non-university component should provide training in at least basic radiology, whilst the university component could provide training in the special modalities. The composition of the patient material would have to be taken into account in selecting the hospitals concerned with teaching.

All the university departments and training hospitals should be part of a co-ordinated national or federal training scheme.

It is of great importance that co-operation exists between central authorities (e.g. Ministry of Health, Ministry of Education, National Radiological Societies, National Health Insurance Fund, etc.) and regional and local authorities, teaching centres and local hospital administrations, etc.
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ADDENDUM TO THE EAR GUIDELINES FOR TRAINING IN GENERAL RADIOLOGY

RECOMMENDATIONS FOR TRAINING PROGRAMS FOR THE YEARS 2, 3, 4 and 5 

The following recommendations are based on "The UEMS Radiology Section and the UEMS European Board of Radiology Guidelines on training in (general) radiology". Below, this document will be referred to as the "Main document".

The recommendations that will be presented in the following addendum  have been:

-
suggested by the different European societies of subspecialties of radiology
 - each society giving suggestions within their respective field of interest.

- 
revised by the EAR Committee for Subspecialties 

-
recommended after further revision by the European College of                          
Radiological Education and the EAR Education Committee, and

- 
approved by the Executive Bureau of the EAR

Use of the addendum

In section I of this  addendum, general recommendations are given, valid for all organ areas. In section II, specific recommendations are given for each organ area for the years 2, 3 and 4. In section III, recommendations are given for the year 5. The recommendations are presented according to the following system:

A. Expertise. This is the suggested clinical expertise that should be available at the 
training hospital, i.e. which clinical departments that should be present.

B. Duration of training. This is already decided in the EAR guidelines.

C. Syllabus. This includes syllabus both for imaging techniques, imaging findings, and interventional techniques, as well as anatomy, physiology, pathology, etc.

D. Quantity of theoretical education. This means how many hours of formal lectures that are recommended.

E. Quantity of practical training. This is a recommendation on the number of diagnostic and interventional procedures, respectively, that the trainee should do during the years 2, 3 and 4. (section II). This training, as well as the training during the year 5, should be recorded in a log book.

SECTION  I:

GENERAL RECOMMENDATIONS

A. EXPERTISE:  In the main document (3.3.1.) is stated that the training should be performed in a large, polyvalent hospital, including a department of pathology. Thus, departments of surgery, internal medicine, emergency and intensive care are mandatory. The expertise mentioned under the specific organ areas are in addition to this basic expertise.

C. SYLLABUS:  For all organ areas, the trainee must have knowledge of and be familiar with:

1.  IMAGING TECHNIQUES ACCORDING TO THE MAIN  DOCUMENT  (1.4.A), i.e. 


conventional x-rays 


angiography 



computed tomography 


magnetic resonance imaging


ultrasound, and, where applicable, 


nuclear medicine


contrast media

2.  INTERVENTIONAL TECHNIQUES


vascular procedures 


drainage, including nephrostomy


biopsy

3.  NORMAL ANATOMY, NORMAL VARIATIONS, DEVELOPMENT, PHYSIOLOGY

4.  PATHOPHYSIOLOGY, PATHOLOGIC ANATOMY, 

CLINICAL FINDINGS AND MANAGEMENT of the following groups of disorders:


congenital 


infectious 


inflammatory 


     





neoplastic 


traumatic 


degenerative 


stress injuries 


occupational 


ischemic 



endocrine 


metabolic 


immunologic


iatrogenic 


functional disturbances 

5.  IMAGING FINDINGS using the different modalities, as applicable to C 3 and C 4.

D. QUANTITY OF THEORETICAL EDUCATION: 

The amount of theoretical education is presented in Section II, for each organ area. Obviously, this theoretical education must not be given exactly parallel to the practical training in the individual organ area, but should follow an educational program, covering the years 2, 3, and 4 as a whole.

E. QUANTITY OF PRACTICAL TRAINING:  

Some imaging or interventional techniques are applicable to several organ areas, and thus, may be noted repeatedly in section II. 

Procedures mentioned under more than one organ area

When procedures are mentioned under more than one organ area, a cross referral is made between the organ areas. These multiple recommendations should be handled as follows: when a procedure is mentioned in more than one place, the numbers should not be added. The total number recommended is equal to the largest number given. If, for instance, 100 skull examinations are recommended under "Head and neck" and 100 skull examinations under "Neuroradiology", a total number of 100 skull examinations is recommended during the training, irrespective if this has been done during training in "Head and neck" or "Neuroradiology".

Diagnostic and interventional procedures that are included under the sections "Cardiovascular" and "Interventional" radiology, respectively, are the total number recommended for the whole training period during the years 2, 3, and 4. For instance, in the 25 aortographies and 25 selective angiographies recommended under "cardiovascular radiology" are included those angiographies recommended under "thoracic radiology" and ”neuroradiology".

Target numbers for CT, ultrasound, and MRI

Target numbers for CT, ultrasound, and MRI are not given in each subspecialty section. For these modalities, an overall minimum number is shown below:

1. Computed tomography

The period of general training should include 1500 CT 


examinations of which at least


--  200 should be head CT


--  200 should be spine CT


--  750 should be CT examinations of the chest (including


HRCT), abdomen, pelvis, neck and extremities, including


the use of CT to guide needle biopsy and fluid aspiration/drainage.

2. Ultrasound

The period of general training should include 1500 ultrasound examinations of which at least 


--  400 should be abdominal ultrasound


--  200 should be pelvic/scrotal ultrasound


Included in the overall total should be ultrasound of the neck, chest, infant brain and extremities, as should the use of ultrasound to guide needle biopsy and fluid aspiration/drainage.

3. Magnetic resonance imaging
The period of general training should include 750 MRI                                         examinations of which at least


--  150 should be brain MRI


--  100 should be spine and spinal cord MRI


--  150 should be of the peripheral bones and joints


Included in the overall total should be MRI of the neck, chest, abdomen, 



pelvis and breast.

Advanced modalities

Some advanced modalities and techniques may not be available at the trainees department. This may be valid for specific techniques like osteodensitometry, or general techniques like MRI or nuclear medicine. The trainee may then get the equivalent experience in other appropriate teaching departments, by arrangement.

Please observe:
The numbers given should be regarded as minimum requirements. The examina​tions should also reflect the balance between normal and pathological findings that is to be expected at a large polyvalent hospital.

F. GENERAL COMMENTS

It should be noted that the recommendations given for the different organ areas can not be taken out of the context, but are valid only if they remain within the frame of the total, five year training period of the general radiologist.

Further training to gain recognised expertise within one specific subspecialty will require an additional training period of at least two years. This training period could start with the fifth year of the training in general radiology (or even earlier, according to the main document 2:4). Guidelines for this specific training in the different subspecialties will be presented in a further addendum, especially designed for this purpose.

At present (1997) there is a wide variation between the training programs for general radiology that exist in the different nations of Europe. The implementation of the recommendations in the Main Document, as well as in this Addendum, will therefore need considerable time, and during this implementation, there is an obvious need for some flexibility in the compliance to the recommendations.

It should be noted, that the specifications are valid for 1997, and that changes, especially concerning modalities and number of procedures recommended for the different modalities, will vary over time.

SECTION II:

RECOMMENDATIONS SPECIFIC FOR THE DIFFERENT ORGAN AREAS

HEAD AND NECK RADIOLOGY

A. Expertise:   ENT surgery, maxillofacial surgery, oncology, radiotherapy, dentistry, neurosurgery, ophthalmology, and plastic surgery. 

B. Duration of training: 10 weeks (8 head and neck and 2 dentistry, in addition to the 17 weeks of training in neuroradiology).

C. Syllabus:

SPECIFIC TECHNIQUES:


Pharyngography


Orthopantomography (OPG)


Laryngography


Sialography

AREAS OF INTEREST, ACCORDING TO SECTION I:C: 


Petrous bone


Skull base, incl. orbital region


Nasopharynx


Salivary glands


Oropharynx and floor of the mouth


Hypopharynx


Larynx


Neck


Thoracic inlet


Thyroid/parathyroid

D. Quantity of theoretical education:  15 hours
E. Quantity of practical training:
DIAGNOSTIC PROCEDURES:



Skull radiography
100 (see also Neuroradiology)


Sinus radiography
100 (see also Neuroradiology)


Head and neck CT


Head and neck MRI


Ultrasound of head and neck

The trainee should also have knowledge of orthopantomography and experience of node aspiration biopsies.

NEURORADIOLOGY





A. Expertise:  neurology and neurosurgery

B. Duration of training:  17 weeks (in addition to the 10 weeks of training in head and neck radiology)

C. Syllabus

SPECIFIC TECHNIQUES:


Discography


Encephalography


Myelography


Ventriculography

AREAS OF INTEREST, ACCORDING TO SECTION I:C:


Skull


Brain


Spine


Spinal cord


Cranial and spinal nerves


Head and neck vessels

D. Quantity of theoretical education:  30 hours

E. Quantity of practical training:  

DIAGNOSTIC PROCEDURES:


skull radiography
100 (see also Head and Neck)


spine

100


CT of the brain



CT of the spine



CT of the head and neck 



MRI of the brain



MRI of the spine and spinal cord




MRI of the head and neck


The trainee should also have knowledge of and have assisted at myelography, radiculography, and selective cerebral angiography, at least 30 procedures altogether.

The trainee should also have basic knowledge of more specialised studies of CNS, such as functional MRI, MR-angiography, and MR-spectroscopy, as well as general knowledge of nuclear medicine studies of the CNS, including SPECT and PET.

THORACIC  RADIOLOGY

A. Expertise:  pulmonary medicine, or internal medicine (with a physician specialised in pulmonary medicine), thoracic surgery (or surgery performing chest surgery)

B. Duration of training:  17 weeks

C. Syllabus:
AREAS OF INTEREST, ACCORDING TO SECTION I:C:


Chest wall


Thoracic inlet


Diaphragm


Mediastinum


Heart


Lungs


Great vessels

SPECIFIC TECHNIQUES:


bronchial stenting


D. Quantity of theoretical training:  40 hours

E. Quantity of practical training:  
DIAGNOSTIC PROCEDURES:


- Chest radiography (incl. routine, emergency, and 2000 intensive care                          

unit examinations):


- Chest CT, incl. heart and great vessels


- Ultrasound (incl. ultrasound guidance for percutaneous 


  
procedures


- Angiography (incl.  aortograms, cavography, and 


  
pulmonary angiography


- MRI (incl. great vessels of the mediastinum, heart and 


  
pericardium

The trainee should also have basic knowledge of the use of nuclear medicine studies of the lungs and heart.

INTERVENTIONAL PROCEDURES:



- participated at non-vascular percutaneous  imaging guided 
interventions:



30  


  (see also Basic Interventional Techniques)

CARDIOVASCULAR RADIOLOGY 

A. Expertise:  vascular surgery, cardiology, and cardiac surgery (optional) and angiology (optional).

B. Duration of training:  12 weeks 

C. Syllabus:  


SPECIFIC TECHNIQUES:


dedicated ultrasonography


cardiovascular pharmaceutics 


Basic knowledge of life support techniques, incl. monitoring


AREAS OF INTEREST, ACCORDING TO SECTION I:C:


heart


large vessels

D. Quantity of theoretical education: 30 hours 
 
    

E. Quantity of practical training:

  


DIAGNOSTIC PROCEDURES:


see also Thoracic, Gastrointestinal and Urogenital Radiology)


Aortography and/or run-off



participating:
50



primary operator:
25


Selective angiography (incl.


Head and neck)



participating:
50



primary operator:
25


Doppler ultrasound and/or


duplex ultrasound

      
CT




MRI




Phlebography and venous


catheter angiography



participating:
10



primary operator:
50


The trainee should also have basic knowledge of the use of nuclear 


medicine studies of the heart and large vessels.

BASIC INTERVENTIONAL TECHNIQUES

A. Expertise:  same as for all other organ areas

B. Duration of training:  8 weeks

C. Syllabus: same as for all other organ areas

D. Quantity of theoretical education:  20 hours

E. Quantity of practical training:


(see also Interventional procedures under all other organ areas)


Primary operator:



- Peripheral PTA

  5


- PTC/PTCD

  5


- Biopsy


20


- Drainage


10


Participating:


- Peripheral PTA

25


- PTC/PTCD

  5


- Other PTA

  5


- Thrombectomy and thrombolysis
  5


- Vascular stenting

  5



- Embolisation

  5


- Venous interventions
  5


- Biopsy


50


- Drainage


10


- Non-vascular stenting
  5 

GASTROINTESTINAL AND ABDOMINAL RADIOLOGY

A. Expertise:  gastroenterology, internal medicine, general surgery, pathology

B. Duration of training:  17 weeks


C. Syllabus

SPECIFIC TECHNIQUES:


Video swallowing


Dedicated small bowel barium examination (incl. enteroclysis)


Defecography


Cholangiography


Intraluminal and intraoperative endoscopic ultrasonography


Upper GI endoscopy


Lower GI endoscopy


ERCP

AREAS OF INTEREST, ACCORDING TO SECTION I:C: 


Pharynx


Oesophagus


Stomach


Duodenum


Small bowel


Large bowel


Liver


Biliary system


Spleen


Pancreas


Peritoneal cavity and mesentery

D. Quantity of theoretical education: 35 hours

E. Quantity of practical training:  

DIAGNOSTIC PROCEDURES


Barium examinations




Upper GI:
50



Small bowel (incl. enteroclysis)
35



Colon

85


Abdominal ultrasonography, incl.



GI tract



liver, biliary tree, pancreas,



spleen, and peritoneal cavity


Abdominal CT and MRI, incl. 



GI tract,



liver, biliary tree, pancreas, 



spleen and peritoneal cavity


The trainee should also have basic knowledge of the use of nuclear medicine 


studies of the parenchymal organs and gastrointestinal tract.


INTERVENTIONAL PROCEDURES


(see also Basic Interventional Techniques)


biopsy under CT- or US guidance

10


abscess drainage under CT- or


US-guidance

 5


visceral angiography

 5


PTC


 5

UROGENITAL RADIOLOGY



A. Expertise:  urology, nephrology, gynaecology and obstetrics, surgery

B. Duration of training:  14 weeks

C. Syllabus

SPECIFIC TECHNIQUES: 


Hysterosalpingography


Cystourethrography


Antegrade pyelography

AREAS OF INTEREST, ACCORDING TO SECTION I:C:


Kidney


Ureter


Bladder


Urethra


Male genital tract, incl. infertility and impotence


Female genital tract, incl. infertility and obstetrics


Retroperitoneum


Adrenals

D. Quantity of theoretical training:  30 hours

E. Quantity of practical training 

DIAGNOSTIC PROCEDURES


Intravenous urography:  

80


Cysto-uretrography:  

20


Ultrasonography


Transabdominal of urinary tract


Pelvic (transabdominal and/or 


Transvaginal)


Scrotal 


Transrectal of prostate


CT of the urinary tract and pelvic organ


MRI of the urinary tract and pelvic organ


hysterosalpingography

10  

The trainee should also have basic knowledge of the use of nuclear medicine studies of the urogenital system.

INTERVENTIONAL PROCEDURES: (see also Basic Interventional Techniques)

- nephrostomy:           
 
15



- Antegrade pyelography:                           
10 



- Biopsy (for instance renal masses, 



  retroperitoneal masses): 
    10



- Drainage of collections:               
      5



- Angiography (aortography and 



  renal angiography): 

                          5


        - biopsy of the prostate:                                 10

MUSCULOSKELETAL RADIOLOGY

A. Expertise:  orthopaedic surgery, trauma surgery, rheumatology

B. Duration of training:  17 weeks

C. Syllabus

SPECIFIC TECHNIQUES:


Arthrography


Myelography


Bone densitometry


Nucleotomy


Facet joint infiltration

AREAS OF INTEREST, ACCORDING TO SECTION I:C:


Shoulder and upper limb


Pelvis and lower limb


Thoracic cage


Spine


Muscles


Ligaments


Tendons


Other soft tissues

D. Quantity of theoretical education:  35 hours

E. Quantity of practical training:

DIAGNOSTIC PROCEDURES:


- Radiography of axial skeleton:
    500


- Radiography of peripheral skeleton:    
1500


- CT/MRI (incl. CT of the limbs):


- Osteodensitometry


- Ultrasound


- Bone isotope examination


- Fistulography

The trainee should also have knowledge of the use of nuclear medicine studies of the musculoskeletal system
INTERVENTIONAL PROCEDURES:


- Arthrography:





 10


- Biopsy - puncture:

PAEDIATRIC RADIOLOGY

A. Expertise:  paediatrics and paediatric surgery, neurosurgery, orthopaedic surgery, neonatology 

B. Duration of training:  12 weeks

C. Syllabus:  

PRINCIPLES OF PAEDIATRIC IMAGING:


Environment, sedation, psychology, handling of the patient, organisation,                    
guidelines, contrast media, anaesthesia


SPECIFIC TECHNIQUES:


Brain ultrasound


Voiding urethrocystography


Therapeutic enema


Foetal ultrasound

AREAS OF INTEREST, ACCORDING TO SECTION I:C:


Chest


Musculoskeletal system


Gastrointestinal tract


Urogenital tract


CNS (head & spine)


Miscellaneous



- AIDS



- Haematology disease



- Collagen disease



- Non-accidental injury

D. Quantity of theoretical education:  50 hours

E. Quantity of practical training:  

DIAGNOSTIC PROCEDURES:


Upper GI series
                            
                25


IVP

                              
              25


Lower GI opacification      
  50


Neonatal chest

100


Paediatric bone

100


CT, MRI


Abdominal and hip ultrasound


Brain ultrasound

The trainee should also have basic knowledge of the use of nuclear medicine studies in infancy, childhood and adolescence.

INTERVENTIONAL PROCEDURES:


Biopsy


  20


Reduction of intussusception
5 

BREAST IMAGING

A. Expertise: Surgery (including breast surgery), gynaecology

B. Duration of training:  6 weeks

C. Syllabus:
SPECIFIC TECHNIQUES:


Galactography


Pneumocystography


Disorders of the breast and axilla

D. Quantity of theoretical education:
 15 hours

E. Quantity of practical training:

DIAGNOSTIC PROCEDURES:


- Mammography

300


- Sonography


- MR

INTERVENTIONAL PROCEDURES:


- Fine needle aspiration cytology
 20


- Pneumocystography


- Galactography

EMERGENCY RADIOLOGY

A. Expertise:  surgery, internal medicine, emergency, intensive care

B. Duration of training:

8 weeks

The training in emergency radiology can partly be included in the training in the specific organ areas. The time used will then be subtracted from the 8 weeks of Emergency Radiology and added to the time allotted for the respective organ area. All 8 weeks may also be spent in all radiologic sections of the emergency department, including work "on call" outside office hours. 

C. Syllabus:
AREAS OF INTEREST, ACCORDING TO SECTION I:C:


Emergency and intensive care aspects of all organ areas

D. Quantity of theoretical education:
  15 hours

E. Quantity of practical training:

DIAGNOSTIC PROCEDURES:



Radiography of peripheral and axial skeleton
             200 

Radiography of acute abdomen
               50 


Chest radiography in acute cardiopulmonary condition             50


Chest and skeletal radiography in multitrauma patients            20


CT chest and abdomen


CT skull, head and neck


Ultrasound of acute abdomen


Ultrasound of extremities

INTERVENTIONAL PROCEDURES:


See under all organ areas and Basic Interventional Techniques

SECTION  III:

RECOMMENDATIONS FOR TRAINING PROGRAMS FOR THE YEAR 5.

Alternative 1

The general regulations for the fifth year of training is given in the main document. The training program could be planned in principally three different ways:

1. The trainee wants to broaden his/her experience in general radiology, and will then choose a mix of training in different organ areas and procedures according to his/her interests. This would lead to a "recognition of expertise in general radiology, with special training for general practice".

2. The trainee devotes the whole year to one area of interest, aiming at finishing the total training by the end of the fifth year. He/she would then have a program organised, that will fit his/her interests within this area. This would aim at a "recognition of expertise in general radiology, with special training within one subspecialty". 

3. The trainee wants to get expertise within one subspecialty. The fifth year will then be the start of subspecialty training (this subspecialty training could even start earlier, according to the main document). The training program for the fifth year will be presented in the addendum for subspecialty training programs.

This training will aim at "recognition as expertise in general radiology with special expertise in (one subspecialty)".

Alternative 2:

The general regulations for the fifth year of training is given in the main document (2.9). The training program could be planned in principally two different ways:

1. The trainee wants to broaden his/her experience in general radiology, and will then choose a mix of training in different organ areas and procedures according to his/her interests.

2. The trainee devotes the whole year to one area of interest. He/she would then have a program organised, that will fit his/her interests within this area.

Irrespective of the composition of the training program, a log book of activities during the fifth year must be kept, and irrespective of the composition, the training is regarded as the final part of training in General Radiology. If this training has been performed in accordance with point 2 above, it may in addition, be regarded as the first year of training in a subspecialty.

Radiology Training in Europe
Present recommendations from the

European Association of Radiology

7. Syllabus for a course in ”Diagnostic Imaging - Physical and Biological Aspects” for doctors undergoing specialist training in radiology

By Prof. Dr. P. Dendy

Of the EAR Working Group of Radiation Protection

and

Prof. Dr. Jörgen Carlsson

Finalised in September 1998
SYLLABUS FOR A COURSE IN ”DIAGNOSTIC IMAGING - PHYSICAL AND BIO​LOGICAL ASPECTS” FOR DOCTORS UNDERGOING SPECIALIST TRAINING IN RADIOLOGY

Guidelines for Training in General Radiology, recently issued by the European Association of Radiology, recommend that a formal course in basic sciences should be an essen​tial require​ment of the Core of Knowledge for general radiology.

In this Syllabus for a course in ”Diagnostic Imaging - Physical and Biological aspects”, the emphasis throughout is on those elements of physics and radiobiology that are relevant to the work of a radiologist, namely:

I)
the mechanisms of image formation and the factors affecting image quality,

II)
factors affecting the risk to both patients and staff.

Elements of the Core of Knowledge covered include

a)
the physical basis of image formation for conventional X-rays, computed tomography, nuclear medicine, ultrasound and magnetic resonance imaging,

b)
quality control,

c)
radiation physics,

d)
essential radiobiology,

e)
radiation protection and the principles behind legislation.

The course is designed to be taught in no more than 40 hours, supplemented by some demon​strations (e.g. image faults caused by technical factors, radiation protection arrangements and quality assurance in practice) tutorials, revision and examination rehearsals. The number of hours suggested for each topic within the total framework of 40 hours maximum is shown in brackets. These times should be used for guidance only.

Syllabus

The more advanced topics, e.g. CT, ultrasound, MRI are only covered at an introductory level. Radiologists who specialise in these areas will be expected to take more advanced courses at a later date.

1.
X-ray production (2 hours)


Basic principles; electromagnetic spectrum; properties of X-rays; wavelength, energy, inverse square law; quantum effects, the Planck constant; excitation and ionisation; the X-ray spectrum (continuous and line spectra), factors affecting the X-ray spectrum (distinction between quantity and quality); design of a rotating anode X-ray tube; spatial distribution of X-rays (heel effect), automatic exposure control; thermal rating factors; high performance generators; quality assurance of basic X-ray sets.

2.
Interaction of X-rays with matter (3 hours)


Attenuation, scatter and absorption; coherent, Compton and photoelectric interaction processes; practical consequences including linear attenuation coefficient, half value thick​ness, tenth value thickness; broad beam and narrow beam attenuation, principles of filtra​tion and beam hardening; absorption edges.

3.
The image receptor (2 hours)


Fluorescence, phosphorescence and thermoluminescence; photostimulable phosphors; X-ray film construction, characteristic curve, optical density, speed and latitude, film gamma, film screen combinations; image intensifiers; TV camera, fluoroscopy (pulsed output, image retention, noise reduction, automatic dose control); quality control of recording media and image intensifiers.

4.
The radiological image (3 hours)


Contrast; scatter and grids; resolution and unsharpness (focal spot size, movement); geo​metrical factors affecting unsharpness; assessment of image quality, response of the visual system inter-relationship of object size, contrast and perception; methods of enhancing contrast.

5.
Radiation doses and dose reduction (3 hours)


Absorbed dose, the Gray; principles of radiation dosimetry (ionisation chambers, dose area product meters, thermoluminescent dosimetry); Geiger-Müller tubes and other radiation detectors; mass absorption coefficient; entrance dose, exit dose, organ dose, measurement of patient doses; standard exposure criteria for radiographic examinations; typical entrance doses in radiological examinations; methods of dose reduction.

6.
Special radiographic techniques (1 hour)


Mobile units; high voltage radiography; macro-radiography; mammography (spectrum, filtration, special quality assurance considerations).

7.
Digital radiology (2 hours)


Binary numbers; formation of digital images; data manipulation; signal to noise ratio; quantum noise; subtraction radiography; flow imaging; digital mammography; multimodel image registration; artefacts.

8.
Radionuclide imaging (4 hours)


Structure of the atom; binding energy of electrons; radioactivity and radionuclides; alpha, beta and gamma radiation; exponential decay, half life; units of activity, specific activity.


Scintillation crystals, collimation, scatter control, the gamma camera; properties of radio​nuclides and radiopharmaceuticals for imaging; radionuclide generators; factors affecting the quality of radionuclide images; dynamic investigations.

9.
Tomographic imaging with ionising radiation (3 hours)


Longitudinal tomography; principles of computed axial transmission tomography, data collection and reconstruction, practical aspects (operator controlled variables), contrast detection limit and dynamic range, artefacts, patient doses; spiral CT; quality control; introduction to SPECT and PET.

10.
Radiobiology and risk (4 hours)


Stochastic and deterministic effects of radiation; evidence for radiation induced cancer in humans; linear energy transfer; relative biological effectiveness, radiation weighting fac​tors, equivalent dose and the Sievert; tissue weighting factors and effective dose; mutagenesis; cur​rent risk factors and typical risk estimates; typical effective doses and risk calculations; hazard from ingested radioactivity; special high risk situations.

11.
Practical radiation protection (2 hours + 2 hours demonstrations)


International Commission of Radiological Protection (ICRP) concepts of justifica-tion, optimi​sation and limitation; the ALARA (as low as reasonably achievable) principle; Inter​national Basic Safety Standards and European Directives, statutory responsibilities, rele​vant legislation and Codes of Practice, statutory dose limits; controlled and supervised areas, staff classifica​tion; general radiation protection procedures; special situations (fluoroscopy, CT, paediatric radiology, X-rays during pregnancy, mobile units, dental radiology, nuclear medicine); annual limit on intake; personal dosimetry; room planning for X-rays and unsealed sources.

12.
Principles of ultrasonic imaging (4 hours)


Basic components of an ultrasound system; types of transducer, production of ultrasound, operator controlled variables; frequencies of medical ultrasound, characterisation of ultra​sound beam intensity, temporal and spatial peak and average values, interaction of ultra​sound with tissue, biological effects; basic principles of A,B,M, real time and duplex scanning; basic prin​ciples of continuous wave, pulsed and colour Doppler ultrasound; common artefacts.

13.
Principles of magnetic resonance imaging (5 hours)


Basic principles of origin of signal; concepts of proton density, T1, T2; field gradients and the image forming process; basic imaging sequences (spin echo, inversion recovery, gradi​ent echo); effect of contrast agents and motion; possible hazards to patients, staff and other per​sons.
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8. Pre-graduate training in radiology in Europe. An analysis of the current situa-tion and recommenda​tions for education in radiology at the medical faculties in Europe
PRE-GRADUATE TRAINING IN RADIOLOGY IN EUROPE

An analysis of the current situation and recommendations for education in radiology at the Medical Faculties in Europe

Radiology plays an increasingly important role in modern medical practice. New and more ac​curate methods are being introduced and the scope of interventional radiology is expanding rapidly. Consequently, young physicians-in-training are greatly attracted to this fascinating specialty, particularly during their pre-graduate training. It is very important, therefore, for radiology departments to offer radiology training to medical students at a time when many other clinical specialties are competing for attention.

Radiology uses 4% of the health care budgets of most Northern European countries but, ac​cording to the available data, less than 1% of medical education budgets are devoted to radiol​ogy education during pre-graduate training. The total length of medical education varies from 220-310 weeks, but only 1-4 weeks (28 hours to 160 hours) are devoted to radiology.

The EAR Education Committee, therefore, sent a questionnaire to all member countries in Europe in order to obtain the details of radiological education during the pre-graduate period and then developed Guidelines for pre-graduate training, based on the information provided by the questionnaire.

The primary aim of this report is to recommend appropriate radiology education during the pre-graduate years. It is hoped that radiology departments will use our recommendations when medical faculties are designing their medical student curricula.

The questionnaire on pre-graduate training in radiology was sent in 1996 to the delegates of the 31 member countries comprising the EAR (Austria, Belgium, Bulgaria, Cyprus, Croatia, Czech Republic, Denmark, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Luxembourg, The Netherlands, Norway, Poland Portugal, Romania, Russia, Slovakia, Slovenia, Spain, Switzerland, Sweden, Turkey, Ukraine and United Kingdom). Answers were received from all of them, except Bulgaria, Romania, Russia and Spain. Luxembourg and Cyprus do not have universities which offer medical education and they are, therefore, ex​cluded, which means that from a total of 31 countries 29 provide medical training and of those 29, 25 replies (86%) were received.

The diversity among the countries in Europe, not to speak of diversity among universities within these countries, makes an overview difficult. We will, however, try to discuss some of the results of the inquiry and try to shed some light on certain aspects of pre-graduate training in radiology.

The answers show a great diversity, especially regarding the number of hours devoted to radi​ology teaching and the year in which the teaching takes place. In nearly all countries, except Denmark and Iceland, radiology is an obligatory part of medical education. Except in Den​mark, The Netherlands, Ukraine and United Kingdom an examination is held, but there is con​siderable difference in the way the examinations are performed. In most countries, radiology is integrated into other clinical disciplines, such as surgery, pathology and internal medicine, and radiation protection is an integral part of radiology education in the majority of countries.

Nuclear medicine is taught by radiologists in less than half the countries. However, this is likely to change in many countries.

The EAR Education Committee believes that setting guidelines is important. On the one hand, the aim is to have a simple readable document that suits most countries. On the other hand, it is hoped that the document will lead to a broader understanding of the importance of radiology education during medical training and to more universal radiology education in the future.

Different universities have different traditions but no tradition is so strong that it should hinder improvements in education.

In most universities education is given in the form of lectures as well as practical training. Lectures have the advantage that they give the students basic information about imaging meth​ods and organisation. Some lectures teach interpretation of the results, and are very useful. Lectures, however, should be reduced to a minimum and provide core radiological knowledge before the students are divided into smaller groups for practical training. The problem of pro​viding lecturers and teachers for all the various levels required will need to be overcome.

It has been widely shown that training of students in small groups is very well accepted and is a good way for radiologists to influence students and make aware of the appropriate use in clini​cal practice of radiology.

The time spent on radiology education varies from one university to another. Too much clini​cally based radiology teaching at a too early a stage can be confusing. Radiological anatomy should be taught from the beginning as recommended by EAR during a seminar in Paris in 1993. In many countries radiological departments have a responsibility for anatomy teaching.

Lectures illustrating clinical problems should be given as an introduction to, and during, clinical studies. The whole panorama of radiology should be covered and must include physics, radia​tion protection and conventional techniques, e.g. imaging of skeleton and lungs. The new techniques of CT, MRI, ultrasound and PET should be included. It must be emphasised that the aim of radiology teaching to medical students is to give every doctor an understanding of radiology in clinical practice. The problem of educating radiologists is a separate postgraduate issue.

In Europe, universities have responsibility for radiological education as well as quality for assessment. Teaching and research are closely related and should have a positive influence on students and it is considered that a teacher with a research background has a better teaching ability. The level of radiological education varies from one country to another which means that radiological influence and attitudes to radiology also vary. The EAR and its Education Committee have an important task to try to implement a more common standard of radiologi​cal training in the different countries.

THE GUIDELINES OF GENERAL RADIOLOGY

Radiological education for medical students

The general curriculum of pre-graduate education in diagnostic radiology should include the three following sections:

1.
A systematic basic course in radiological anatomy and functional imaging.

2.
An introductory course in clinical radiology.

3.
A general course in imaging and interventional radiology.

1.
Course in basic radiological anatomy and functional imaging

A basic course should be taught in the beginning of the curriculum.

Purpose and goals

This course should provide the students with the ability to correlate anatomy and function with diagnostic procedures used in daily medical practice. The intent should be to show how radiol​ogy demonstrates anatomy with all available methods, e.g. CT, MRI, ultrasound, radionucleide imaging, etc.

Format

Lectures and teaching seminars should be used to explain the fundamentals of imaging. Other material covered during these lectures should include the fundamentals of contrast studies. In addition to these lectures, teaching files illustrating the normal anatomy should be available. Co-operation with the Department of Anatomy is recommended.

Evaluation

All students should have examinations based on this course.

2.
Introductory course in clinical radiology

A course should be offered at the beginning of the first clinical year (about 40 hours of teach​ing).

Purpose

The purpose of this introductory course would be to give an introduction to the radiology de​partment and to diagnostic imaging as the students learn internal medicine and surgery.

Format

The course should:

1.
Describe briefly the function of radiological equipment.

2.
Show images which illustrate pathology with an emphasis on the most common abnormali​ties.

The material for this course should stress cases in which both images and pathologic specimens are available. It can be given in co-operation with pathologists, in order to correlate radiology and pathology. Co-operation with the department of pathology is recommended.

3.
A general course in imaging and interventional radiology

A one month visit to the radiology department should be recommended.

Purpose

The purpose of this course should be:

-
To explain the rationale behind radiological procedures, proper sequencing, and 
limitations.

-
To provide an approach to radiological interpretation.

-
To illustrate a variety of radiological abnormalities.

-
To explain basic radiation protection in the light of EU Directive 97/43/EURATOM of 30 June 1997.

Format

The students should participate in the following learning activities.

-
Attend lectures and study written or audio-visual material prepared by radiologists.

-
Observe procedures being carried out (CT, barium studies, ultrasonography, radionucleide imaging, MRI or special procedures).

-
Examine patients with difficult differential diagnoses to develop skills in clinical-radiological correlation.

-
Obtain laboratory and pathologic data in selected cases to evaluate the correlation between pathology and radiology.

Evaluation

At the end of the education period in radiology the students should pass an examination. Courses and lectures should also be evaluated by the students.

Summary

Radiology plays an important role in clinical medicine. Since the first contact for medical stu​dents in radiology is during pre-graduate training, the EAR Education Committee has provided guidelines for proper radiological education in the pre-graduate period. The diversity in radio​logical training is based on factors such as tradition, educational systems in radiology, timing of education and the educational programme. The guidelines offer advice on a 3-part course.

1.
A course in systematic basic radiological anatomy and functional imaging.

2.
An introductory course in clinical radiology.

3.
A general course in imaging and interventional radiology.

The first two courses should occur early in pre-graduate training and the general course should have a total length of about four weeks, distributed during the period of clinical training. The courses should be evaluated by examinations.

For further information please contact:

Uno Erikson, MD, PhD, Professor

Department of Diagnostic Radiology

Uppsala University Hospital

S-751 85 Uppsala

Sweden

Phone:
+46-18-66 47 55

Fax:
+46-18-55 72 79

E-mail:
Christl.Richter-Frohm@Radiol.uu.se
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9. Radiation protection in the basic curriculum of medical students

RADIATION PROTECTION IN THE BASIC CURRICULUM OF MEDICAL STUDENTS

Under Article 7 of the new European Directive on health protection of individuals against the dangers of ionising radiation in relation to medical exposure (Council Directive 97/43/Euratom) one of the paragraphs on “Training” states that: Member States shall encourage the introduction of a course on radiation protection in the basic curriculum of medical and dental schools
This brief paper is an outline proposal suggesting that the Education Committee of the European Association of Rdiology (EAR) might work with medical physicists specialising in radiation protection who are affiliated to the European Federation of Organisations of Medical Physics (EFOMP) through their National Organisations to formulate a course that will fulfil the above need but at the same time be sufficiently original and innovative to capture and retain the interest of medical students.  A good course could be the radiologists’ shop window for clinical students.

Some topics that might be considered are:

1. Radiation in the environment

2. Applications of different types of radiation in medicine

3. Molecular basis for extreme radiosensitivity of biological tissues

4. Radiobiological effects at the cellular and whole body level; genetic and somatic

    effects; threshold and non-threshold effects.

5. Evidence for radiation induced cancer in humans

6. Principles of radiation protection and legislation - justification, optimisation and 

    limitation, organisational arrangements for advice on radiation protection; the

    medicolegal position

7. Risks from radiological examinations


7.1 How they are calculated


7.2 Explaining radiation risks to patients


7.3 Radiation sensitive groups

8. Personal protection and personal monitoring - how, why, when, where; dose limits; 

    typical doses to staff and associated risks; simple precautions

9. When and how to request an X ray -


9.1 Basic physics of the X ray process - to get across the message that if


      the suspected clinical condition has not led to any change in tissue

      atomic number, thickness or density, an X ray is unlikely to be helpful


9.2 Plain film X rays and CT compared and contrasted


9.3 Examples of good and bad practice in requesting X rays - making the 
  
      best use of a Department of Clinical Radiology


9.4 Utilising existing radiological information - films and/or reports 


9.5 Writing out an X-ray request form

10. Principles of protection in nuclear medicine


10.1 Administering radioactive materials to patients


10.2 Effective doses


10.3 Special problems - eg radioactive patients returning home, nursing 

        mothers

11. Research projects that involve radiation

12. Screening projects involving radiation - eg mammography, bone densitometry

13. Alternative imaging modalities not involving X rays


13.1 Ultrasound



13.1.1 Basic physics of image formation and Doppler effect



13.1.2 Important clinical examples of application


13.2 MRI



13.2.1 Basic physics



13.2.2 Important clinical examples of application

14. Overall diagnostic strategy - a concluding lecture or lectures, perhaps using selected

      clinical conditions, to illustrate that both the choice of diagnostic tests and their

      logical sequence must be carefully worked out:


a) because it is good clinical practice


b) because it is consistent with the principles of justification and optimisation


c) because it makes the best use of increasingly scarce resources

This list is not intended to be comprehensive - nor has there been put down much detail under some of the headings.

� The following societies have given suggestions:





The European Society of Head and Neck Radiology (ESHNR)


The European Society of Neuroradiology (ESNR)


The European Society of Thoracic Imaging (ESTI)


The Cardiovascular and Interventional Society of Europe (CIRSE)


The European society of Gastrintestinal and Abdominal Radiology (ESGAR)


The European Society of Uroradiology (ESUR)


The European Society of Musculoskeletal Radiology (ESSR)


The European Society of Pediatric Radiology (ESPR)


The European Societey of Breast Imaging (EUSOBI)
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