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Introduction:  Radiology involves all aspects of medical imaging which provide information about the anatomy, pathology and function of normal and disease states and interventional techniques for diagnosis and minimally invasive therapy involving image guided systems.
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Article 1
CORE of KNOWLEDGE

1.1
Basic sciences

a.
The physical basis of image formation including conventional x-ray, computed 

tomography, nuclear medicine, magnetic resonance imaging and ultrasound, 

b. 
Quality control, 

c.
Radiation protection, 

d. 
Radiation physics,

e. 
Radiobiology, 

f. 
Anatomy, physiology and techniques related to radiological procedures, 

g. 
Pharmacology and the application of contrast media, 

h. 
Basic understanding of computer science and biochemistry. 

1.2
Pathological sciences

A knowledge of pathology and pathophysiology as related to diagnostic and 

interventional radiology. 

1.3 
Current clinical practice

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

1.4
Clinical radiology

An expert knowledge of current clinical radiology. This knowledge should 

include: 

a.
Organ or system based specialties, e.g. cardiac, chest, dental, oto-rhino-laryngology, gastro-intestinal, genito-urinary, mammography, musculo-skeletal, neuro, obstetric and vascular radiology, including the application 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. 

1.5
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. 

1.6
Research

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

1.7
Medico-legal

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

An understanding of uncertainty and error in radiology together with the methodology of learning from mistakes. 

1.8
Clinical decision analysis

Article 2

TRAINING PROGRAMMES

2.1
The specialty of radiology involves all aspects of medical imaging which provide information about anatomy and function and those aspects of interventional radiology or minimally invasive therapy (MIT) which fall under the remit of the department of radiology. 

2.2
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. 

2.3
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 a general radiological practice. 

2.4
The recommended duration of training in radiology should be 5 years; the first 4 mandatory years serving as a common trunk of core radiological skills and the fifth year concerned with a subspecialty training including the subspecialty of general diagnostic radiology. Some subspecialties may require further extension of the training period into a 6th year depending on national training arrangements  relevant to their specialist programme. 

2.5
It is recommended that radiologists in training should be available (full time in line with national regulations). Arrangements may vary for those undertaking flexible training but the total time of training will be equivalent to a fulltime trainee. It is recognized that the starting date for radiological training programmes will very throughout Europe. 

2.6
Rotations within radiology will vary from country to country and from department to department. It should be noted that suggested allocations of time are time equivalents and not meant to be considered in sequence. 

2.7
The Radiology training should ensure the understanding and implementation of the process of justification and optimisation as laid down in Euratom directive 97/42.

The first year training programme 

2.7.1
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 in all imaging modalities, 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. 

2.7.2
Trainees should participate actively in clinical radiology activities should be available during the first year and should increase during that year. 

2.7.3
The training programme should include the following elements: 

Skull, including facial bones and teeth, 

Skeletal 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. 

2.7.4
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. 

2.7.5
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 a good radiological practice. The following rotations are suggested as a guideline: 

Conventional radiology including film processing and archiving:

Ultrasound:

Computed tomography:

Magnetic resonance imaging:

                        Radionuclide imaging

                        Fluoroscopy

2.7.6
An 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 United Kingdom 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 de stage (as proposed in France). 

2.7.7
It is recommended that personal guidance and continuous assessment should be provided by
 a nominated tutor. 

2.8
 Second, third and fourth year of training (138 weeks) 

2.8.1
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. 

2.8.2
Rotations in clinical areas of radiology can only be defined on a local basis and part of the organ based time may be undertaken in an integrated programme. However the following average distribution of time is suggested as a guideline: 

Musculo-skeletal system:..............17 weeks

Thorax:.........................................17 weeks

Gastro-intestinal 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, maxillo-facial and dental radiology:...........10 weeks

Breast disease:..............................6 weeks

2.8.3    Trainees in radiology should develop a knowledge of the radiological signs and techniques in line with the following outline targets.  Detailed curriculum for each section are being developed and will be available as an appendix when they have been approved.

                       Musculoskeletal:  Core Knowledge

Musculoskeletal anatomy,normal skeletal variants which mimic disease     and common congenital dysplasias.

Clinical knowledge of medical, surgical and pathology related to musculoskeletal system.

Trauma involving skeleton and soft tissue and the value of different imaging modalities.

Degenerative disorders and there clinical relevance.

Manifestations of musculokeletal infection, inflammation and metabolic diseases.

Recognition and management of tumours.

                                                       Core skills

Reporting plain radiographs, radionuclide investigations, CT and MR of common musculoskeletal disorders. 

Performing and reporting Ultrasound examinations of muscle, tendons and ligaments where appropriate.

Suprervising and reporting radiographs, CT and MR of musculoskeletal trauma.

                        Thorax: Core knowledge :

Anatomy of the respiratory system , heart and vessels,  mediastinum and chest wall on radiographs, CT and MR.

Recognise and state significance of generic signs on chest radiographs.

Features on radiographs and CT and differential diagnosis of atelectasis, diffuse infiltrative and alveolar lung disease, airways and obstructive lung disease.

Recognise solitary and multiple pulmonary nodules, benign and malignant neoplasms,  hyperlucencies  and their potential aetiology.

Thoracic diseases in immunocompromised patients and congenital lung disease.

Disorders of the pulmonary vascular system and great vessels including the diagnostic  role of radiographs, radionulides, CT and MR in diagnosis

Abnormalities of the chest wall mediastinum and pleura and including the post operative chest and trauma. 

                                         Core skills:

Supervising and reporting radiographs , chest radiographs, V/Q scans, high resolution CT including CT pulmonary angiography.

Drainage of pleural space collections under image guidance and observation of image guided biopsies of lesions within the thorax.

                      Gastrointestinal : Core knowledge of:

Anatomy of the abdomen including internal viscera abdominal organs and peritoneum on radiographs, CT, US, MR  and barium studies.

Recognise features of abdominal trauma and acute conditions including perforation, haemorrhage infection and obstruction on radioraphs , ultrasound and CT .

Imaging features and differential diagnosis of primary and secondary tumours of the solid organs, oesophagus, stomach, small bowel and colon.

Radiological manifestations of inflammatory bowel diseases, malabsorption syndromes and infection.

Recognition of motility disorders, hernias and diverticulum.

Radiological manifestation of vascular lesions including varices, infarction, haemorrhage and vascular malformations. 

                                                  Core skills: 

Perfoming and reporting contrast examinations of the oesophagogastric and intestinal system.

Performing and reporting transabdominal ultrasound of the gastrointestinal system and abdominal viscera.

Supervising and reporting CT of the abdomen

Performing US and CT guided drainage and biopsy.

Experience of the manifestations of abdominal disease on MRI.

Understanding and where appropriate experience of radionuclide investigations of the GI tract and abdominal organs.

Experience of the applications of angiography, vascular interventional techniques, stenting and porto-systemic decompression procedures.

Neuroradiology   Core Knowledge:

Knowledge of the normal anatomy and normal variants of the brain, spinal cord, nerve roots and peripheral nerves.

Imaging features on CT and MR and differentioal diagnosis of stroke, haemhorage, and vascular lesions of the brain and spinal cord and of the application of CT and MR angiography.

Diagnosis of skull and spinal trauma and its neurological sequelae. 

Imaging features and differential diagnosis of white matter disease, inflammation and degeneration.

Diagnosis of benign and malignant tumours of the brain, spinal cord and peripheral nerves.

Understanding the role of Nuclear medicine in neurological disorders

                                      Core skills

Reporting radiographs of the skull and spine.

Supervising and reporting cranial and spinal CT and MR

Observation and reporting of cerebral angiography.

Observation of carotid ultrasound including  Doppler.



Observing of interventional procedures

                      Urogenital    Core Knowledge.

Knowledge of the normal anatomy of the Kidneys, ureters , bladder and urethra including normal variants.

Understanding of renal function, the diagnosis of renal parenchymal diseases including infection and renovascular disease including management of renal failure.

Imaging features and appropriate investigation of calculus disease.

Investigation and features of urinary tract obstruction and reflux including radionuclide studies.

Imaging features and differential diagnosis of tumours of the kidney and urinary tract.

Imaging features and investigation of renal transplants

                                                 Core Skills

Reporting radiographs of the urinary tract.

Performing and reporting intravenous urograms, retrograde pyelo-ureterography, loopogram, nephrostograms, ascending urethrograms and micturating cysto-urethrograms.

Performing and reporting transabdominal ultra sound imaging of the urinary tract.

Supervising and reporting computed tomography of the urinary tract.

Performing nephrostomies and image guided renal biopsies.

Experience of endorectal ultrasound, MR and angiography as applied to the urinary tract.



Observing of interventional procedures

                      Cardiovascular  Core Knowledge:

Normal anatomy of the heart and vessels including lymphatic system as demonstrated by radiographs, echocardiography and doppler ,contrast  enhanced CT and MR. 

General principles and classification of congenital heart disease and the diagnostic features on conventional radiographs.

Natural history and anatomic deformities causing central cyanosis. 

Radiological and echocardiographic features and causes of cardiac enlargement including aquired valvular disease.

Diagnosis of ischaemic heart disease including radionuclide imaging and coronary angiography.

Diagnostic features of vasculitis. atheroma, thrombosis and aneurysmal dilatation of arteries and veins.

Radiological and ultrasound diagnosis of pericardial disease.

                          Core skills 

Reporting radiographs relevant to cardiovascular disease.

Femoral artery and venous puncture techniques, and the introduction of guidewires and catheters into the arterial and venous system.

Performing and reporting aortography and lower limb angiography.

Performing ultrasound of arteries and veins

Supervising and reporting CT and MR of the vascular system including image manipulation.

Paediatric   Core knowledge:

Normal paediatric anatomy and normal variants with particular relevance to normal maturation and growth.

Disease entities specific to the paediatric age group and their clinical and radiological manifestations using all modalities.

The value and indications for ultrasound, CT and MR in children.  

Disorders and imaging features of the neonate.

Understanding the role of radionuclide imaging in paediatrics.

                     Core skills:

Reporting conventional radiographs in the investigation of paediatric disorders.

Perfoming and reporting ultrasound of the abdomen, head and musculoskeletal system in the paediatric age group.

Performing and reporting routine fluoroscopic contrast studies of the gastrointestinal system and urinary tract.

Supervising and reporting CT and MR examinations.

Head and neck  Core knowledge:

Normal anatomy of the head including inner ear, orbit, teeth and of the neck.

Manifestations of diseases and the investigation of the eye and orbit including trauma, foreign bodies inflammation and tumours. 

Diagnosis of faciomaxillary trauma and tumours and disorders of the teeth.

Diagnosis of disorders of the thyroid, parathyroid and salivary glands including hypo and hyperactivity and tumours and awareness of the role of radionuclide imaging.

Imaging features of trauma, inflammation ,infection and tumours of the larynx and pharynx.

                            Core skills :

Reporting radiographs performed to show ENT/dental disease.

Performing and reporting fluoroscopic examinations including barium swallows, sialography and dacrocystography.

Performing and reporting ultrasound evaluation of the neck including thyroid  parathyroid and salivary glands.

Supervising and reporting CT and MR of the head and neck for ENT disorders.

Breast          Core knowledge:

Normal anatomy and breast pathology relevant to clinical radiology.

Understanding of the radiographic techniques employed in diagnostic mammography.

Understanding current practice in breast imaging and cancer screening.

Awareness of the role of other techniques for breast imaging.

                        Core skills:

Mammography reporting of common breast diseases.

Participation in breast assessment clinics and observation of biopsy and localisation.

Gynaecology and Obstetrics Core knowledge:

Normal anatomy of the female reproductive organs and physiological changes affecting imaging.

Changes in foetal anatomy during gestation and the imaging appearances of foetal abnormalities.

Imaging features of disorders of the ovaries, uterus and vagina as demonstrated on ultrasound, CT and MR.

Awareness of the applications of angiography and vascular interventional techniques.

                                          Core skills:

Reporting radiographs performed to show obstetric and gynaecological disorders.

Performing and reporting trans abdominal and endovaginal ultrasound examinations in gynaecological disorders and obstetrics and hysterosalpingography.

Supervising and reporting CT and MR in gynaecological disorders.  

Oncology                Core knowledge:

Familiarity with tumour staging nomenclature.

Application of all imaging and interventional techniques in staging and monitoring the response of tumours to therapy.

Radiological manifestations of complications in tumour management.

                                Core skills:

Reporting radiographs performed to assess tumours

Performing/supervising and reporting ultrasound, CT, MR and radionuclide examinations for staging and monitoring tumours.

2.8.3
A period of training in approved hospitals other than those in which the trainee is based in either the same country or abroad should be encouraged for a period not exceeding 12 months. 

2.8.4
As 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 United Kingdom during the third year) to a scientific thesis (as required in France and Italy). It is recommended that a log-book (carnet de stage) 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. 

2.9
Fifth year of training 

2.9.1
In the fifth year the rotation of the radiologist in training should be organized to serve the individual’s needs which may be in a subspecialty or in general radiology. 

2.9.2
Wherever possible, part of the rotation in the fifth year should be carried out in a subspecialty even for those individuals not intending at this stage to subspecialize. 

2.9.3
For those entering a subspecialty the total period of specialist training will vary according to the subspecialty but the fifth year will normally count as one year of that training. 

2.10
Course participation 

At least two congress or didactic course attendances should be mandatory in the fifth year in accordance with Continuing Medical Education recommendations. 

2.11
Research 

A dedicated period of research up to one year may be permissible as part of the overall training programme in line with national recommendations. Any additional years instead of conventional training would normally require special approval by a national or European body. 

Article 3

TRAINING FACILITIES

3.1
Aims of training: Each training program should outline the educational goals and objectives of the program with respect to knowledge, skills and other attributes of residents at each level of training and for each major training assignment.

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

3.1.2 Formal trainee appraisal and assessment during the period of specialist training and when achieved san verify that the appropriate training has been achieved to the required standard towards the awarding of the certificate of completion of specialist training (CCST) or other national equivalent.

Assessments must include:

       Clinical competences

       Technical competences

       Attitude and character.

3.1.3
Health care systems in individual European countries differ for a variety of reasons, which include administration, management, equipment, budgeting and tradition. In spite of these differences, recommendations for training facilities for specialization in general radiology can be defined. The practical implementation of these recommendations must be left to the respective countries. 

3.2
Requirements for fully accredited training departments 

3.2.1
The status of a training department can be specified in the following ways: 

a.
Quantity of and distribution of radiological examinations, 

b.
Standards of equipment, 

c.
Availability of modalities, 

d.
Staffing, 

e.
Teaching programme of the radiological department, 

f.
Teaching materials,

g.
Research activity. 

3.3
Quantity and distribution of radiological examinations 

3.3.1
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. 

3.3.2
The number of radiological examinations per year should be sufficient to enable a comprehensive experience of general radiology. 

3.4
Standard of equipment 

3.4.1
Only departments with adequate imaging equipment and services should be approved. 

3.4.2
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. 

3.4.3
Radioprotection should be organized and radiation monitored according to European standards. 

3.4.4
Down-time of the equipment for repairs should not exceed 20%. 

3.5
Availability of modalities 

3.5.1
The modalities for adequate radiological training will depend on local availability. 

3.5.2
The following are mandatory: 

a. 
Conventional radiology, 

b. 
Angiography, 

c. 
Ultrasonography, 

d. 
Computer tomography, 

e. 
Interventional radiology, 

f. 
Magnetic resonance imaging (cooperation with other radiological training departments may be necessary). 

3.5.3
Access to nuclear medicine is desirable. 

3.6.
 Staffing structure 

3.6.1
The number of qualified radiologists with teaching 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. 

3.6.2
The expertise of the teaching staff should be diversified and cover the main areas of activity. 

3.6.3
Ideally, teaching staff should have training in teaching methods. 

3.7
Teaching programme 

3.7.1
There must be an approved and structured continuing teaching programme for general radiology as well as the main subspecialty areas. 

3.7.2
The teaching programme should also include regular clinico-radiological meetings and other consultations with clinical departments at least on a weekly basis.Participation in meetings to review radiological errors should be undertaken. 

3.7.3
Radiological and clinico-radiological conferences, seminars and training courses outside the hospital are recommended. 

3.8
Teaching facilities 

Appropriate demonstration equipment and rooms should be available in the department of radiology, sufficient to enable the teaching programme to be implemented. 

3.9
Teaching material

3.9.1
There should be a selection of good and modern text books as well as other audio-visual material in a general radiology department, completed by text books in sub-specialties and modalities (e.g. neuroradiology, paediatric radiology, ultrasonography, computed tomography, magnetic resonance imaging, mammography). Adequate textbooks in imaging physics and pertinent material concerning radiation protection should be available. 

3.9.2
A selection of high standard radiological journals should be available on a continuing basis. 

3.9.3
There should be an active teaching film-video library. 

3.9.4
Computer technology for teaching, research purposes, image processing and communication is highly desirable. 

3.10
Research and Audit  

3.10.1
The importance of radiological research and audit for the training of radiologists 

should be emphasized. 

3.10.2
There should be an active and ongoing research and audit programme at the training department and trainees should be encouraged to participate. 

3.11
Partition of radiological training in university, teaching and non-university hospitals. 

3.11.1
Part of the training may be at acknowledged and accredited non-university hospitals, but some 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.

3.11.2
All the university departments and training hospitals should be part of a coordinated national or federal training scheme.

3.11.3
It is of great importance that cooperation exists between central authorities (e.g. Ministry of Health, Ministry of Education, National Professional Organizations, National Radiological Societies, National Health Insurance Funds etc.) and regional and local authorities, teaching centres and local hospital administrations etc. 
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