



PART III

DETAILED CURRICULUM FOR SUBSPECIALTY INTEREST TRAINING 

Detailed Subspecialty Interest

Knowledge Base (Years 4 and 5)

1.
Introduction

The aim of this curriculum in breast imaging is to ensure that the trainee develops a core of knowledge in breast disease that will form the basis for further training (if desired). It will also provide transferable skills that will equip the trainee for working as a specialist in any branch of radiology.

Physics and radiation protection are covered in separate courses and are not covered in detail unless specific to breast imaging.

2.
Core of knowledge

2.1.
Breast anatomy and associated structures and how they change with age.

2.2.
Breast pathology and clinical practice relevant to breast imaging.

2.3.
Knowledge and understanding of the physics of image production, particularly how they affect image quality.

2.4.
Knowledge and understanding of the risk/benefit analysis associated with breast screening using ionising radiation as compared with other techniques.

2.5.
Understanding of the radiographic techniques employed in diagnostic 
mammography.

2.6.
Understanding of the principles of current practice in breast imaging and breast cancer screening.

2.7.
Awareness of the proper application of other imaging techniques in this specific field, such as US, MRI, or radionuclide imaging.

2.8.
Knowledge of the indications and contraindications of FNA and core biopsy and their relative advantages and disadvantages.

2.9.
Appearances of cancer and common benign disease on

- mammography,

- ultrasound, and

- Magnetic Resonance Imaging.

2.10.
Knowledge and understanding of the principles of communication specifically related to the breaking of bad news and consent. 

3.
Technical, communication and decision-making skills

3.1.
To supervise technical staff to ensure that appropriate images are obtained.

3.2.
To understand when to utilise ultrasound and other imaging techniques; to produce a report on mammographic and ultrasound breast imaging with respect to common breast disease.

3.3.
To understand when it is appropriate to obtain assistance in interpreting and reporting breast images.

3.4.
To be able to perform interventional breast procedures under ultrasound and X -ray control under supervision.

3.5.
To be able to communicate with patients explaining the nature of benign breast disease, giving and observing “breaking bad news”.

4.
Conferences

As part of the curriculum in breast imaging, the trainee should attend in-house teaching sessions for radiologists as well as multidisciplinary conferences with the rest of the breast team where patient management is discussed. The MDT conference should be included to facilitate the radiology residents’ understanding of the use of imaging and its role in the management of breast disease and to allow direct radiological-pathological correlation.

Cardiac Radiology

1.
Introduction

Cardiac radiology is an important and rapidly developing field in radiology. The use of non-invasive cardiac imaging has progressed over the last decade to involve virtually all modalities in diagnostic radiology. Interventional techniques in the heart have also progressed, and whether or not a radiologist is involved in cardiac intervention, it is important that there is an understanding of the clinical and diagnostic implications of these techniques. The heart is not an isolated organ, and it is equally important that the relationship between the heart and the cardiovascular and cardiopulmonary systems are understood. Incidental radiological findings which may have major clinical implications are an important aspect of cardiac imaging and radiologists are best equipped in these interpretations. No cross-sectional cardiac imaging studies should be performed or reported without the input of a supervising radiologist. Knowledge of the principles of radiation protection and their application to cardiac imaging is an essential component of training.

2.
Core of knowledge

2.1.
Basic knowledge

The learning objectives for radiology trainees should include: 

Background:

-
An understanding of cardiac anatomy by CT.

-
A basic understanding of common congenital and acquired cardiac conditions in particular atheroscleroticheart disease.

-
A basic understanding of the role of alternate cardiac assessment tools including radiologic (MRI, SPECT) and non radiologic (stress test, echo).

-
Cardiac CT image acquisition.

-
Cardiac CT image post processing.

-
Cardiac CT clinical application and image interpretation.

Image Acquisition:

-
An understanding of patient preparation for cardiac CT including indications, venous access and beta -blocking.

-
An understanding of multidetector CT acquisition set up for cardiac CT.

-
An understanding of ECG gating for cardiac CT.

-
An understanding of contrast bolus timing as it pertains to cardiac CT.

Image Post Processing

-
An understanding of axial, MPR, MIP and volume rendering principles.

-
An understanding of how to display the major coronary anatomy by 3D CT.

-
An understanding of how to perform coronary calcification scoring.

Clinical Application and Image Interpretation

-
An understanding of common congenital heart diseases.

-
An understanding of coronary artery disease.

-
Congenital anomalies.

-
Acquired atherosclerotis – coronary calcification and coronary CTA.

-
Pericardial disease.

-
Myocardial disease.

-
Valvular heart disease.

The principle is to acquire:

2.1.1.
Basic clinical, pathological, and pathophysiological knowledge of congenital and acquired cardiovascular disease.

2.1.2.
An understanding of the principles and practice of screening techniques and risk factors in cardiac disease.

2.1.3.
Knowledge of:

- 
The indications, contraindications and potential hazards (especially radiation 
hazards) of procedures and techniques relevant to cardiovascular disease.

-
Cardiovascular anatomy in clinical practice relevant to clinical radiology.

-
Normal variants of cardiac and coronary artery anatomy, in particular those that may mimic disease.

-
Manifestations of cardiovascular disease including trauma as demonstrated by conventional radiography, CT, MRI, angiography, radionuclide investigations and ultrasound.

-
Differential diagnosis relevant to clinical presentation and imaging features of cardiovascular disease.

-
Calcium scoring, imaging principles, techniques of measurement, limitations and its epidemiologic implications

-
Knowledge of cardiac anatomy, and the relevant embryological principles

-
Working knowledge of the clinical aspects of cardiac disease including pathophysiologic and biochemical correlates.

2.1.4.
Management of procedural complications in the diagnosis and treatment of cardiac disease.

2.1.5.
Knowledge of the pathophysiology differential diagnosis and treatment of pseudoaneurysm formation following nvasice cardiac procedures.

2.1.6
An understanding ofo the role of the varying treatments available for both congenital and acquired cardiac disease including coronary artery disease.

2.2.
Knowledge in clinical cardiac radiology

The general radiological training curriculum should include the following disease categories:

2.2.1.
Coronary artery disease including acute coronary syndromes:

-
Myocardial ischaemia,

-
myocardial infarction,

-
postmyocardial infarction syndrome,

-
the radiological appearances of Ventricular aneurysm,

-
coronary artery calcium scoring,

-
unusual causations of coronary artery disease including various forms of arteritis,

-
hibernating/stunned myocardium, and

-
disease patterns which are age or gender related including sudden death syndromes in young men.

2.2.2.
Valve disease

-
Rheumatic or post rheumatic valve disease.

-
Stenosis and incompetence of cardiac valves.

-
Endocarditis.

-
Sub- and supra-valvar disease.

-
Subvalvar apparatus disease.

2.2.3.
The pericardium

2.2.4.
Cardiac tumours

-
Working knowledge of clinical presentation.

-
Intracardiac tumours, i.e. myxomas, haemangionas and sarcomas.

-
Primary tumours, i.e. myxomas, haemangiomas and sarcomas.

-
Secondary tumours.

-
Metastatic cardiac tumours.

2.2.5.
Cardiomyopathy

-
Working knowledge of clinical manifestation.

-
Acute myocarditis.

-
Dilated cardiomyopathy.

-
Restrictive and obstructive cardiomyopathy.

-
Cardiomyopathy related to systemic disease.

-
Infiltrative cardiomyopathy.

-
Diabetic and renal cardiac disease.

-
Athlete’s heart.

2.2.6.
Congenital heart disease (under 2. 2 first heading)

-
Neonatal heart disease.

-
Congenital disease in childhood.

-
Adult congenital heart disease.

2.2.7.
Major vessel disease

-
Thoracic aneurysm.

-
Classification of aortic dissection.

-
Imaging findings of acute and chronic dissection.

-
Clinical and radiological manifestations of Marfan’s syndrome.

-
Clinical and radiological manifestations of Takayasu’s disease.

-
Causes and radiologic appearances of acute pericarditis.

-
Causes and radiologic appearances of chronic pericarditis.

-
Malignant pericardial disease.

Expected imaging findings post

-
By-pass grafts.

-
Valve replacement.

-
Aortic replacement.

-
Ventricular surgery.

-
Pericardectomy.

-
Principles´uses and limitations of nuclear cardiac imaging.

-
Principles of intravascular imaging.

3.2    Stress Testing

-
Principles of exercise stress testing, uses and limitation.

-
Methods of stress testing as applied to cardiac imaging.

-
Patient management of stress testing for cardiac imaging.

3.3.
Communication and management skills

-
To be able to supervise technical staff to ensure that appropriate images are 
obtained.

-
To discuss significant or unexpected radiological findings with referring clinicians and know when to contact a clinician.

-
To be able to recommend the most appropriate imaging modality, appropriate to patients´symptoms or pathology or request from the referring clinician.

-
To develop skills in forming protocols, monitoring and interpreting cardiac studies, appropriate to the patient history and other clinical information.

-
To demonstrate the ability to effectively present cardiac imaging in a conference 
setting.

-
To demonstrate the ability to provide a coherent report.

Chest Radiology

1.
Introduction

Physics, radiography and contrast media are generally covered in separate courses and are therefore not included in this document, but physics and radiography topics specific to thoracic imaging should be covered either in the thoracic rotation or included in the physics/ radiography courses, particularly:

· Positioning/views of chest radiographs and of chest CT examinations for adults, newborns, infants and children.

-
Mean exposure doses of chest radio graphs and of chest CT examinations and techniques to reduce this dose.

-
Principles of digital imaging and image processing pertinent to chest radiology.

2.
Core of knowledg e

2.1.
Normal anatomy

2.1.1.
To be able to:

-
list the lobar and segmental bronchi,

-
describe the relationships of the hilar vessels and bronchi,

-
define a secondary pulmonary lobule and its component parts, and

-
use the correct terminology for describing the site of mediastinal and hilar lymph 
nodes.

2.1.2.
Identify the following structures on posteroanterior (PA) and lateral chest 
radiographs:

-
Right upper, middle and lower lobes; left upper and lower lobes; and lingula.

-
Fissures – major, minor and azygos.

-
Airway – trachea, main bronchi, posterior wall of intermediate bronchus, and lobar bronchi.

-
Heart – position of the atria, ventricles, left atrial appendage, and the location of the four cardiac valves.

-
Pulmonary arteries – main, right, left, and interlobar.

-
Aorta – ascending, arch and descending aorta.

-
Arteries – brachiocephalic (innominate), carotid, and subclavian arteries.

-
Veins – superior and inferior vena cava, azygos, left superior intercostal ("aortic nipple"), and left brachiocephali c (innominate) veins.

-
The components of the thoracic skeleton.

-
Mediastinal stripes and interfaces.

-
Aortopulmonary window.

-
Both hemidiaphragms.

2.1.3.
Identify the following structures on chest CT:

-
All pulmonary lobes and segments.

-
A pulmonary lobule and associated structures.

-
Fissures – major, minor, azygos and common accessory fissures.

-
Extrapleural fat.

-
Inferior pulmonary ligaments.

-
Airway – trachea, carina, main bronchi, lobar bronchi, and segmental bronchi.

-
Heart – left and right ventricles, left and right atria, atrial appendages.

-
Pericardium – including superior pericardial recesses.

-
Pulmonary arteries – main, right, left, interlobar, segmental.

-
Aorta – sinuses of Valsalva, ascending, arch, and descending aorta.

-
Arteries – brachiocephalic (innominate), common carotid, subclavian, axillary, vertebral, internal mammary arteries.

-
Veins – pulmonary, superior vena cava, inferior vena cava, brachiocephalic, subclavian, internal jugular, external jugular, azygos, hemiazygos, left superior intercostal, internal mammary.

-
Esophagus.

-
Thymus.

-
Normal mediastinal and hilar lymph nodes.

-
Azygoesophageal recess.

-
Inferior pulmonary ligaments.

2.2.
Generic signs on chest radiographs

To be able to recognise and state the significance of the following chest radiographic signs:

2.2.1.
Silhouette sign - loss of the contour of the heart or diaphragm indicating adjacent pathology (e.g. atelectasis of the right middle lobe obscures the right heart border).

2.2.2.
Air bronchogram - indicates airless alveoli and, therefore, a parenchymal process as distinguished from a pleural or mediastinal process.

2.2.3.
Air crescent sign - indicates solid material in a lung cavity, often due to a fungus ball, or crescentic cavitation in invasive fungal infection.

2.2.4.
Cervicothoracic sign - a mediastinal opacity that projects above the clavicles, situated posterior to the plane of the trachea, while an opacity projecting at or below the clavicles is situated anteriorly.

2.2.5.
Tapered margins - a lesion in the chest wall, mediastinum or pleura may have smooth tapered borders and obtuse angles with the chest wall or mediastinum, while parenchymal lesions usually form acute angles.

2.2.6.
Gloved finger sign - indicates bronchial impaction, e.g. in allergic bronchopulmonary aspergillosis, or other chronic obstructive processes.

2.2.7.
Golden Sign - indicates lobar collapse with a central mass, often due to an obstructing bronchogenic carcinoma in an adult.

2.2.8.
Deep sulcus sign on a supine radiograph - indicates pneumothorax.

2.3.
Features of diffuse infiltrative lung disease on chest radiographs and chest CT

2.3.1.
To recognise the effects of various pathological processes on the component parts of the pulmonary lobule as seen on HRCT.

2.3.2.
To list, to be able to identify and to understand the pathophysiology of the following patterns: lung consolidation, ground glass opacity linear and reticular pattern, honeycombing nodular pattern, bronchiolar opacities ("tree-in-bud"), air trapping, cysts and mosaic attenuation pattern.

2.3.3.
To identify thickening of the of the interlobular septa and list the possible causes.

2.3.4.
To make a specific diagnosis of interstitial lung disease (ILD) when HRCT appearances are characteristic or when associated findings are present (e.g. dilated esophagus and ILD in scleroderma, enlarged heart and a pacemaker or defibrillator in a patient with prior sternotomy and ILD suggesting amiodarone drug toxicity).

2.3.5.
To recognise the spectrum of changes of heart failure on chest radiographs, notably: pleural effusions, vascular redistribution on erect chest radiographs, and the features of interstitial and alveolar edema.

2.3.6.
To define the terms "asbestos-related pleural disease" and "asbestosis"; and be able to identify the imaging findings.

2.3.7.
To recognise progressive massive fibrosis/conglomerat e masses secondary to silicosis or coal worker’s pneumoconiosis on radiography and chest CT.

2.4.
Differential diagnosis of diffuse infiltrative lung disease

To be able to develop a differential diagnostic list for the following patterns taking account of the anatomical and imaging distribution of the signs and the clinical information:

2.4.1.
On chest radiographs (according to whether the pattern is upper, mid or lower zone predominant; or shows central or peripheral predominance):

-
Lung consolidation.

-
Ground glass opacity.

-
Nodular pattern.

-
Reticular pattern.

-
Cystic pattern.

-
Widespread septal lines.

2.4.2.
On HRCT (according to whether the pattern is upper, mid or lower zone predominant; or shows perihilar or subpleural predominance; or shows a vascular or perivascular airway, a lymphatic or perilymphatic or an interstitial distribution.

-
Septal thickening/nodularity.

-
Ground glass opacity.

-
Reticular pattern.

-
Honeycombing.

-
Nodular pattern.

-
Air space consolidation.

-
Tree-in-bud pattern.

-
Mosaic attenuation pattern.

-
Cyst and cyst-like pattern.

2.5.
Alveolar lung diseases and atelectasis

-
To recognise segmental and lobar consolidation.

-
To list four common causes of segmental consolidation.

-
To recognise partial or complete atelectasis of single or combined lobes on chest radiographs and list the likely causes.

-
To recognise complete collapse of the right or left lung on a chest radiograph and list appropriate causes for the collapse.

-
To distinguish lung collapse from massive pleural effusion on a frontal chest 
radiograph.

-
To list five of the most common causes of adult (acute) respiratory distress 
syndrome.

-
To name four predisposing causes of or associations with organising pneumonia.

-
To recognise the halo sign and suggest a diagnosis of invasive aspergillosis in an immunosuppressed patient.

· To recognise the signs of bronchiectasis on chest radiographs and chest CT. 

· To name the most common causes of bronchiectasis.

-
To recognise the HRCT signs of small airways disease and to be able to differentiate between the direct signs (tree-in- bud, centrilobar changes) of exudative beonchiolitis and the indirect signs (mosaic pattern, air-trapping) of obliterative bronchiolitis (bronchiolitis obliterans).

-
To recognise the typical appearance of cystic fibrosis on chest radiographs and 
chest CT.

-
To recognise tracheal and bronchial stenosis on chest CT and name the most common causes.

-
To define centrilobular, paraseptal and panacinar emphysema and to recognize their patterns on chest radiograph and CT.

-
To recognise the signs of panacinar emphysema on chest radiographs and CT.

-
To state the imaging findings used to identify surgical candidates for giant bullectomy or lung volume reduction surgery.

2.6.
Airways and obstructive lung disease

2.7.
Unilateral hyperlucent lung/hemithorax

-
To recognise a unilateral hyperlucent lung on chest radiographs or chest CT and to give an appropriate differential diagnosis.

2.8.
Solitary and multiple pulmonary nodules

-
To state the definition of a solitary pulmonary nodule and a pulmonary mass.

-
To name the four most common causes of a solitary pulmonary nodule, cavitary pulmonary nodules and multiple pulmonary nodules.

-
To provide strategy for managing an incidental or screening- detected solitary pulmonary nodule.

-
To state the role of contrast-enhanced CT, positron emission tomography (PET) and integrated PET CT in the evaluation of a solitary pulmonary nodule.

-
To describe the features which indicate benignity of a solitary pulmonary nodule and their limitations.

-
To state the complications of percutaneous lung biopsy and their frequency.

-
To state the indications for chest tube placement as a treatment for pneumothorax related to percutaneous lung biopsy.

2.9.
Benign and malignant neoplasms of the lung

-
To name the four major histologic types of bronchogenic carcinoma, and state the difference in treatment between non-small cell and small cell lung cancer.

-
To describe the TNM classification for staging non-small cell lung cancer, including the components of each stage.

-
To state up to which stage a non-small cell lung cancer is generally regarded as surgically resectable for cure.

-
To state the staging of small cell lung cancer.

-
To name the four most common extrathoracic metastatic sites for non-small cell lung cancer and for small cell lung cancer.

-
To recognise abnormal contralateral mediastinal shift on a post-pneumonectomy chest radiograph and state two possible aetiologies for the abnormal shift.

-
To describe the acute and chronic radiographic and CT appearance of radiation injury in the thorax (lung, pleura, pericardium) and the temporal relationship to radiation therapy.

-
To state the roles of CT and MR in lung cancer staging. 

-
To state the role of positron emission tomography (PET) and integrated PET/CT in lung cancer staging.

-
To state the manifestations and the role of imaging in thoracic lymphoma.

2.10.
Thoracic disease in immunocompetent, immunocompromised and post -transplant patients

-
To name and recognise the radiographic manifestations of pulmonary myc obacteria infections on a radiograph and CT.

-
To describe the types of pulmonary Aspergillus disease, understand that they form part of a continuum, and recognise these entities on chest radiographs and CT.

-
To name the major categories of disease-causing chest radiographic or chest CT abnormalities in the immunocompromised patient.

-
To name two common infections and two commo n neoplasms in patients with AIDS and chest radiographic or chest CT abnormalities.

-
To describe the chest radiographic and chest CT appearances of pneumocystis "jiroveci" pneumonia.

-
To name the three most important aetiologies of hilar and mediastinal adenopathy in patients with AIDS.

-
To list the differential diagnoses for widespread consolidation in an immunocompromised host.

-
To describe the chest radiographic and CT findings of post-transplant lymphoproliferative disorders.

-
To describe the chest radiographic and CT findings of graft-versus-host-disease.

2.11.
Congenital lung disease

-
To name and recognise the components of the pulmonary venolobar syndrome (scimitar syndrome) on a frontal chest radiograph, chest CT and chest MRI.

-
To list the signs of intralobar pulmonary sequestration and cystic adenomatoid malformation on chest radiographs and chest CT.

-
To recognise bronchial atresia on a radiograph and chest CT, and state the most common lobes of the lungs in which it occurs.

2.12.
Pulmonary vascular disease

-
To recognise enlarged pulmonary arteries on a chest radiograph and distinguish them from enlarged hilar lymph nodes.

-
To name five of the most common causes of pulmonary artery hypertension and to recognize the chest radiographic and CT signs.

-
To recognize acute and chronic lobar and segmental pulmonary emboli on CT angiography.

-
To define the role of CT pulmonary angiography (CTPA), MRI/MRA, and lower extremity venous studies in the evaluation of a patient with suspected venous thromboembolic disease, including the advantages and limitations of each test.

-
To recognise the vascular redistribution seen in raised pulmonary venous 
pressure.

2.13.
Pleura and diaphragm

-
To recognise the typical chest radiographic appearances of pleural effusion in erect, supine and lateral decubitus chest radiographs and name four causes of a large unilateral pleural effusion.

-
To recognise a pneumothorax on an upright and supine chest radiograph.

-
To recognise a pleural-based mass with bone destruction or infiltration of the chest wall on a radiograph or chest CT, and name four likely causes.

-
To recognise the various forms of pleural calcification on a radiograph or chest CT and suggest the diagnosis of asbestos exposure, or old TB, old empyema, or old haemothorax.

-
To recognise unilateral elevation of one hemidiaphragm on chest radiographs and list five causes (e.g. subdiaphragmatic abscess, diaphragm rupture, and phrenic nerve involvement with lung cancer, postcardiac surgery, eventration).

-
To recognise tension pneumothorax.

-
To recognize diffuse pleural thickening and list four causes.

-
To recognize the split pleura sign in empyema.

-
To state and recognize the chest radiographic and CT findings of malignant mesothelioma.

2.14
Medistinal and Hilar disease

-
To name the most common causes of an anterior mediastinal mass and localize a mass to the anterior mediastinum on chest radiographs, chest CT and chest MRI.

-
To name the thre most common causes of a middle mediastinal mass and localize a mass in the middle mediastinum on chest radiographs, chest CT and chest MRI.

-
To name the most common cause of a posterior mediastinal mass and localize a mass in the posterior mediastinum on chest radiographs, chest CT and chest MRI.

-
To name two causes of a mass that straddles the thoracic inlet and to localize a mass to the thoracic inlet on chest radiographs, chest CT and chest MRI.

-
To identify normal vessels or vascular abnormality on chest CT and chest MRI that may mimic a solid mass.

-
To recognize mediastinal and hilarl lymphadenopathy on chest radiographs, CT 
and MRI.

-
To name the most common causes of bilateral hilar lymph node enlargement.

-
To list the most common causes of “egg-shell” calcified lymph nodes in the chest.

-
To name the most common causes of a mass arising in the thymus.

-
To list the imaging features and common associations of thymoma.

-
To list three types of malignant germ cell tumour of the mediastinum.

-
To recognize the imaging signs of benign cystic teratoma.

-
To recognize the signs of intrathoracic thyroid masses.

-
To recognize a cystic mass and suggest the possible diagnosis of a bronchogenic pericardial, thymic or oesophgeal duplication cyst.

-
To state the mechanisms and list the signs of pneumomediastinum.

2.15
Thoracic Aorta and Great Vessels

-
To state the normal dimensions of the thoracic aorta.

-
To describe the Stanford A and B classification of aortic dissection and the implications of the classification for medical versus surgical management.

-
To state and recognize the findings of, and distinguish between each of the following on chest CT and MRI:

-
aortic aneurysm

-
aortic dissection

-
aortic intramural hematoma

-
penetrating atherosclerotic ulcer

-
ulcerated plaque

-
ruptured aortic aneurysm

-
sinus of Valsalva aneurysm

-
subclavian or brachiocephalic artery aneurysm

-
aortic coarctation

-
aortic pseudocoarctation

-
cervical aortic arch

-
To state the significance of a right aortic arch with mirror image branching versus an aberrant subclavian artery.

-
To recognise the two standard types of right aortic arch and a double aortic arch on chest radiographs, chest CT and chest MR.

-
To recognise an aberrant subclavian artery on chest CT.

-
To recognise normal variants of aortic arch branching, including the common origin of brachiocephalic and left common carotid arteries ("bovine arch"), and separate origin of vertebral artery from arch.

-
To define the terms aneurysm and pseudoaneurysm.

-
To state and identify the findings seen in arteritis of the aorta on chest CT and 
chest MR.

-
To state the advantages and disadvantages of CT, MRI/MRA and transoesophageal echocardiography in the evaluation of the thoracic aorta.

2.16.
Chest trauma

-
To identify a widened mediastinum on chest radiographs taken for trauma and state the possible causes (including aortic/arterial injury, venous injury, fracture of sternum or spine).

-
To identify the indirect and direct signs of aortic injury on contrast-enhanced chest CT scan.

-
To identify and state the significance of chronic traumatic pseudoaneurysm on chest radiographs, CT or MRI.

-
To identify fractured ribs, clavicle, spine and scapula on chest radiographs or 
chest CT.

-
To name three common causes of abnormal lung opacity following trauma on chest radiographs or CT.

-
To identify an abnormally positioned diaphragm or loss of definition of a diaphragm on chest radiographs following trauma and be able to suggest the diagnosis of a ruptured diaphragm.

-
To identify a pneumothorax and pneumomediastinum following trauma on chest radiographs.

-
To identify a cavitary lesion following trauma on chest radiographs or chest CT and suggest the diagnosis of laceration with pneumatocele formation, hematoma or abscess secondary to aspiration.

-
To name the three most common causes of pneumomediastinum following 
trauma.

-
To recognise and distinguish between pulmonary contusion, laceration and 
aspiration

-
Monitoring and support devices – “tubes and lines”.

-
To be able to identify and state the preferred placement of the following devices and lines; to be able to list the complications associated with malposition of each of the following:

-
endotracheal tube,

-
central venous catheter,

-
Swan-Ganz catheter,

-
nasogastric tube,

-
chest tube/drain,

-
intra-aortic balloon pump,

-
pacemaker and pacemaker leads,

-
implantable cardiac defibrillator,

-
left ventricular assistant device,

-
atrial septal defect closure device ("clamshell device"),

-
pericardial drain,

-
extracorporeal life support cannulae,

-
intraoesophageal manometer, temperature probe or pH probe, and

-
tracheal or bronchial stent.

2.18.
Postoperative chest

To identify normal post-operative findings and complications of the following procedures on chest radiographs, CT and MRI:

-
wedge resection mastectomy, lobectomy.

-
pneumonectomy.

-
coronary artery bypass graft surgery.

-
cardiac valve replacement.

-
aortic graft.

-
aortic stent.

-
transhiatal oesophagectomy.

-
lung transplant.

-
heart transplant. and

-
lung volume reduction surgery.

3.
Technical, communication and decision-making skills

At the end of his/her training, the resident should be able to demonstrate the following:

3.1.
Dictate intelligible and useful reports on chest radiographs, CT and MR imaging. These reports should contain a brief description of the imaging findings and their significance along with a short summary where necessary.

3.2.
Supervise technical staff to ensure appropriate images are obtained.

3.3.
Discuss significant or unexpected radiologic findings with referring clinicians and know when to contact a clinician.

3.4.
Describe patient positioning and indications for a PA, lateral, decubitus, and lordotic chest radiograph.

3.5.
Decide when it is appropriate to obtain help from supervisory faculty in interpreting radiographs.

3.6.
Understand the clinical indications for obtaining chest radiographs and when further views or a chest CT or MR may be necessary.

3.7.
Develop skills in protocolling, monitoring, and interpreting chest CT scans, including HRCT, appropriate to patient history and other clinical information.

3.8.
Describe a chest CT protocol optimised for evaluating each of the following taking into account the patient’s age).

-
thoracic aorta and great vessels,

-
superior vena cava and brachiocephalic vein stenosis or obstruction,

-
pulmonary embolism,

-
diffuse lung disease,

-
tracheobronchial tree,

-
bronchiectasis,

-
small airway disease,

-
lung cancer staging,

-
oesophageal cancer staging,

-
superior sulcus tumour,

-
pulmonary metastases,

-
pulmonary nodule on a radiograph,

-
shortness of breath, and

-
haemoptysis.

3.9.
Develop skills in protocolling, monitoring, and interpreting chest MR studies and integrated PET/CT studies.

3.10.
Demonstrate the ability to effectively present chest imaging in a conference 
setting.

3.11.
Recommend the appropriate use of imaging studies to referring clinicians.

3.12.
Be able to perform the following imaging-guided transthoracic interventions under appropriate supervision, and know the indications, contraindications, and management of complications:

-
paracentesis and drainage of pleural effusions,

-
percutaneous lung biopsy,

-
paracentesis of mediastinal and pericardial fluid collections, and

-
drainage of refractory lung abscess.

Correlate pathologic and clinical data with radiographic, chest CT, MRI and integrated PET/CT findings.

4.
Conferences

The following list gives examples of the types of conferences that should be considered part of the chest curriculum. Some of these conferences may be run by the Radiology Department, others may be run by other departments or multidisciplinary programmes. It is recommended that this latter type of conference be included to facilitate the radiology residents’ understanding of the use of imaging and clinical circumstances, in which imaging is requested.

-
Radiology resident-specific chest radiology teaching conference.

-
An appropriate proportion of radiology grand rounds devoted to chest radiology.

-
Pulmonary medicine conference.

-
Intensive care unit conference.

-
Thoracic oncology conference.

-
Thoracic surgery conference.

5.
Teaching material and suggestions for reading

Recommended study materials and mandatory conference attendance are an important component of training, but since they vary between individual departments, a detailed listing is not provided in this document. The following short list of textbooks covering a wide range of topics should be available in departmental libraries:

Webb WR, Müller NL, Naidich DP: High-resolution CT of the Lung, published by Lippincott Williams & Wilkins.

Hansell DM, Armstrong P, Lynch DA, McAdams HP: Imaging of Diseases of the Chest, published by Elsevier.

Fraser RS, Müller NL, Colman N, Paré PD: Fraser & Paré’s Diagnosis of Diseases of the Chest, published by Saunders.

Colby TV, Lombard C, Yousem SA, Kitaichi M: Atlas of Pulmonary Surgical Pathology, published by Saunders.

McCloud TC: Thoracic Radiology: the Requisites, published by Mosby.

Hansell DM, Bankier AA,  MacMahon H, McLod TC, Muller NL, Remy J: Fleischner Society: glossary of terms for thoracic imaging. Published in Radiology 2008.

Gastrointestinal and Abdominal Radiology

1.
Introduction

Gastrointestinal and abdominal radiology include all aspects of medical imaging (diagnostic and interventional), thus covering information relative to the anatomy, pathophysiology and the various diseases that may affect the abdomen. Gastrointestinal and abdominal radiology includes various techniques (ultrasonography, duplex Doppler, conventional X-ray imaging, computed tomography, magnetic resonance imaging, angiography and other interventional procedures) and various organs (pharynx, oesophagus, stomach, duodenum, small bowel, colon, rectum, anus, pancreas, liver, biliary tract, spleen, peritoneum, abdominal wall and pelvic floor). The aim of this document is to describe a curriculum for training in gastrointestinal and abdominal radiology.

2.
Core of knowledge

2.1.
Anatomy and physiology

-
To know the principal aspects of embryology of the oesophagus, stomach, duodenum, small bowel, appendix, colon, rectum, anus, pancreas, liver, biliary tract, and spleen.

-
Knowledge of the indication and techniques of interventional procedures within the abdomen including hepatobiliary intervention and luminal stenting.

-
Knowledge of datasets segmentation and reconstruction techniques to facilitate data analysis, including endoluminal navigation of stomach and bowel.

-
To know the anatomy of the pharynx, oesophagus, stomach, duodenum, small bowel, appendix, colon, rectum, anus, pancreas, liver, biliary tract, spleen, mesentery, and peritoneum.

-
To know the anatomy of the pelvic floor and abdominal wall.

-
To know the arterial supply and venous drainage, including important variants, of the various portions of the gastrointestinal tract. 

-
To know the possible variations of flow in the superior mesenteric artery and vein and the portal and hepatic veins.

-
To know the lymphatic drain age of the relevant organs.

2.2.
Oesophagus

-
To be able to identify the abnormalities demonstrable on a video-fluoroscopy study of the swallowing mechanism and their implications in conjunction with swallowing therapists; to recognise pharyngeal pouch, webs and post-cricoid tumours.

-
To understand the role of PET or PET/CT scanning in staging of oesophageal 
cancer.

-
To be able to identify oesophageal perforation on plain films and contrast studies.

-
To be able to identify oesophageal cancer, diverticulum, extrinsic compression, sub-mucosal masses, fistulae, sliding and para-oesophageal hiatus hernia, benign strictures,  benign tumours, varices, different forms of oesophagitis on a contrast examination of the oesophagus.

-
To understand the significance of Barrett’s oesophagus and the manifestations of this disease.

-
To be able to perform a motility assessment barium study and understand the appearance of common motility disorders.

-
To understand the use and be experienced in the technique of bolus studies, such as bread or marshmallow, in the identification of causes of dysphagia.

-
To know the basic surgical techniques in oesophageal surgery and to be able to identify post-surgical appearances on imaging examinations.

-
To be able to identify a mega oesophagus, oesophageal diverticulum, hiatus hernia, oesophageal varices, pneumo- mediastinum, and oesophageal perforation on CT scan.

-
To be able to identify an oesophageal cancer on CT scan and to analyse the criteria for non-resectability and lymph node involvement.

-
To understand the use of endoscopic ultrasound in the staging of oesophageal cancer and the technique of endoscopic ultrasound guided biopsy.

2.3.
Stomach and duodenum

-
To be able to determine the most appropriate imaging examination and contrast use in suspected perforation of the stomach and postoperative follow-up; to know the limitations of each examination for these specific conditions.

-
To understand the role of endoscopic ultrasound and PET or PET/CT scanning in staging of gastric cancer.

-
To understand surgical procedures for the treatment of obesity and to know the radiological postoperative appearance and complications.

-
To be aware of developing imaging techniques for examining the stomach including CT virtual gastroscopy.

-
To understand the imaging features (on barium and CT) of a variety of conditions such as benign and malignant tumours, infiltrative disorders, e.g. linitis plastica, gastric ulcers and positional abnormalities including gastric volvulus.

-
To be able to perform a CT examination of the stomach, using the most appropriate protocol according to the clinical problem.

-
To be able to stage gastric carcinoma and lymphoma on CT and MRI.

-
To be able to identify duplication cysts of the upper gastrointestinal tract on CT 
scan.

-
To understand the appearance of gastro-duodenal disease on ultrasound.

-
To understand rotational abnormalities of the duodenum on barium studies and also the appearance of annular pancreas, sub-mucosal tumours, papillary tumours, inflammatory disease including ulceration, as well as lymphoid hyperplasia and gastric metaplasia.

2.4.
Small bowel

-
To be able to determine the most appropriate imaging examination in the following cases: small bowel obstruction, inflammatory disease, infiltrative disease, small bowel perforation and ischaemia, cancer, lymphoma, carcinoid tumour, and post-operative follow-up; to know the limitations of each examination for these specific cases.

-
To be able to identify lymphoid hyperplasia of the terminal ileum on small bowel series; to be able to identify the most common mid gut abnormalities (malrotation, internal hernia).

-
To be able to perform and interpret MRI enterography/enteroclysis and have 

          knowledge.

-
To understand the indications for capsule endoscopy, to know the limitations and potential complications of the examination.

-
To know the features of small bowel diseases on small bowel series, including stenosis, fold abnormalities, nodules, ulcerations, thickening, marked angulation, extrinsic compression, and fistula.

-
To be able to identify on a small bowel series the following diseases: adenocarcinoma, polyposis, stromal tumour, lymphoma, carcinoid tumour, Crohn’s disease, mesenteric ischaemia, haematoma, Whipple’s disease, amyloidosis, radiation-induced injury, malrotation, Meckel’s diverticulum, coeliac disease, diverticulosis, systemic sclerosis, chronic pseudo-obstruction.

-
To be able to perform a CT examination of the small bowel and to know the main principles of interpretation; to know the findings in the various diseases of the small bowel, and especially to describe a halo sign and a target sign; to be able to identify a transitional zone in case of small bowel obstruction; to be able to identify a small bowel tumour (adenocarcinoma, lymphoma, carcinoid tumour, stromal tumour); to be able to identify mural pneumatosis, vascular engorgement, increased density of the mesenteric fat, peritoneal abnormalit y and malrotation.

-
To be able to determine the cause of small bowel obstruction on CT scan (adhesion, band, strangulation, intussusception, volvulus, internal and external hernias) and their complications; to be able to identify criteria for emergency surgery.

-
To know the basic principles of MR imaging of the small bowel.

2.5.
Colon and rectum

-
To be able to determine the optimal imaging examination to study the colon according to the suspected disease (obstruction, volvulus, diverticulitis, benign tumour, inflammatory disease, cancer, lymphoma, carcinoid tumour, stromal tumour, perforation, postoperative evaluation) and to know the limitations of each technique.

-
To be able to identify rotational abnormalities of the colon on contrast studies 
and CT.

-
To be able to identify the normal appendix on a CT scan and a sonographic examination; to know the various features of appendicitis on CT scan and sonographic examination.

-
To know the different features of colon tumours, diverticulitis, inflammatory diseases, colon ischaemia, radiation-induced colitis.

-
To be able to identify a megacolon, colonic diverticulosis, specific and non-specific colitis, colonic fistula, carcinoma, polyps and postoperative stenosis on an enema.

-
To be able to identify a colonic diverticulosis, diverticulitis, tumour stenosis, ileocolic intussusception, colonic fistula, paracolic abscess, epiploic appenditis, intra-peritoneal fluid collection, colonic pneumatosis, and pneumo-peritoneum on a CT scan.

-
To know the current indications of CT colonography, including the potential role in colorectal cancer screening.

-
To know the basic techniques, the potentials and the limitations of MRI 
colonography.

-
To know the appearances and differential diagnosis of retrorectal cysts and be aware of techniques for surgical treatment.

-
To be aware of available therapies (including surgical) for the treatment of recurrent colorectal cancer, the use of pre-operative imaging to guide such therapies.

-
To know the appearance of the anal sphincter complex on endoanal ultrasound and recognize the major pathological proves including sphincter tears and perianal sepsis.

-
To understand the diagnosis of functional and anatomical disorders on both fluoroscopic and MR proctography and know the appearance of pelvic floor muscle tears and atrophy depicted using MRI.

-
To know the CT features of colon cancer on a CT scan; to be able to identify criteria for local extent (enlarged lymph nodes, peritoneal carcinomatosis, hepatic metastases, and obstruction).

-
To know the TNM classification of colon cancer and its prognostic value; to understand the technique and value of endosonography MDCT and MRI in the staging of rectal cancer.

-
To know the basic technique of interventional radiology in colon cancer, especially of colonic stent placement in case of colonic obstruction; to know the indications and contraindications of this technique.

-
To know the various diseases of the rectum and the anus and the most frequent operative techniques that may be used to treat them.

-
To know the anatomy of the rectum, perirectal tissues and of the anal sphincters.

-
To know the main functional diseases of the pelvic floor and their features on a defeacography examination; to know the potential role of sonography and MR imaging in the evaluation of functional disease s of the pelvic floor.

-
To be able to identify a rectal cancer, tumour recurrence after surgery and a pelvic fistula on a CT scan and on a MR examination; to know the value of CT/PET; to know the criteria that may help in differentiating between postoperative fibrosis and tumour recurrence.

-
To know the basic MR imaging technique that is used to search for a pelvic/perianal fistula; to be able to identify fistulae on MR imaging.

-
To know the basic MR imaging technique that has to be used for MRI of rectal 
cancer.

-
To understand the indications for CT colonography as well as the limitations and potential complications of the examination. 

-
To know the appearances of pathological process within the colon, both benign and malignant. 

-
To understand the fundamentals of colon carcinogenesis and the clinical significance of adenomatous polyp size.

2.6.
Peritoneum and abdominal wall

-
To be able to identify the various types of abdominal wall hernias (inguinal, umbilical, parastomal, postoperative) on a CT scan; to be able to identify an abdominal wall hernia on a sonographic examination; to be able to identify a hernial strangulation on a CT scan and on a sonographic examination.

-
To be able to identify a mesenteric tumour and to determine its location on a CT 
scan.

-
To know the features of a mesenteric cyst on a CT scan.

-
To know the normal features of the peritoneum on a sonographic and a CT scan examination; to know the various findings that can be seen in cases of peritoneal disease (nodules, thickening, fluid collection).

-
To be able to identify an ascites on a sonographic and a CT scan examination; to know the features of loculated ascites.

-
To be able to identify the following peritoneal diseases on CT: peritonitis, peritoneal carcinomatosis, peritoneal tuberculosis, mesenteric lymphoma, mesenteric and greater omental infarction.

2.7.
Vessels

-
To know the basic principles of duplex Doppler sonography and to be able to identify superior mesenteric artery stenosis or occlusion on duplex Doppler sonography; to be able to use Doppler to assess the patency of and the direction of flow in the portal and hepatic veins.

-
To understand the roles of conventional and CT angiography in acute gastrointestinal haemorrhage, to know the fluoroscopic and CT appearances of acute haemorrhage and to know the advantages and limitations of the techniques.

-
To be able to identify small bowel infarct on a CT scan.

-
To be able to interpret an angiographic study of the mesenteric vessels and to identify occlusion, stenosis an d aneurysms of the superior mesenteric artery.

-
To know the basic principles of balloon angioplasty and stenting of the superior mesenteric artery for the treatment of stenosis and aneurysms of the superior mesenteric artery.

2.8.
Liver

-
To be able to localise a focal liver lesion according to liver segmentation and major vessels anatomy (hepatic and portal vein, IVC).

-
To describe the appearance of typical biliary cyst on US, CT and MRI.

-
To describe the appearance of Hydatid cysts and to be able to classify into the five categories.

-
To list the differences between amoebic abscess and pyogenic abscess of the liver (appearance, evolution, treatment, indicati on for drainage).

-
To be able to describe the most common surgical procedures for hepatectomy.

-
To know the appearance of liver haemangioma on US, CT and MRI including typical and atypical cases (i.e. giant and “flash-filling” haemangioma).

-
To describe the usual appearance of Focal Nodular Hyperplasia and Liver Cell Adenoma on US including Doppler US, and US contrast agents CT and MRI including MRI with hepatospecific contrast agents as an adjunct to US, as well as cases when biopsy is necessary.

-
To know the appearance of fatty liver, homogenous and heterogeneous, on US, CT, and MRI (including in-/out- of-phase imaging).

-
To describe the natural history of hepatocellular carcinoma (HCC), major techniques and indications for treatment (surgical resection, chemotherapy, chemoembolisation, percutaneous ablation, liver transplantation).

-
To describe the appearance of HCC on US (includin g Doppler ), CT, and MRI; to be able to stage the lesion in order to discuss indications for treatment.

-
To describe the usual appearance of liver metastases on US (including Doppler and US contrast agents), CT, and MRI, including MRI with hepatospecific contrast agents, sensitivity and specificity for each. 

-
To be able to discuss the indications for percutaneous biopsy.

-
To understand the role of ultrasound elastography in the characterization of focal liver lesions.

-
To be able to discuss the indications for advanced methods (CTAP, MRI with liver specific contrast) in liver metastases staging.

-
To describe the most common morphologic changes associated with liver 
cirrhosis:

lobar atrophy or hypertroph y, regeneration nodules, fibrosis; to list the main causes for liver cirrhosis.

-
To be able to list rare tumours of the liver and to find their radiological appearance using literature sources.

-
To be able to describe the technique for percutaneous guided liver biopsy and its most common indications; to list the complication with a precise evaluation of the occurrence of morbidity and mortality.

2.9.
Biliary tract

-
To know sensitivity and specificity of imaging methods for the detection of gall bladder and common bile duct stones.

-
To describe the common appearance of acute cholecystitis on US (including  Doppler), CT, and MRI; to know the unusual features like gangrenous, emphysematous, and acalculous cholecystis.

-
To list the main causes for gallbladder wall thickening on US.

-
To describe the appearance of gallbladder cancer on US, CT, and MRI; to be able to differentiate cancer from subacute cholecystitis on US and CT.

-
To describe the appearance of cholangiocarcinoma of the liver hilum (Klatskin tumour) and to be able to perform tumour staging, with regard to treatment options (resectability, indication for palliation).

-
To describe the appearance of ampullar carcinoma on US, CT, MRI, including MRCP and endoscopic US.

-
To be able to describe the common appearance of sclerosing cholangitis on US, CT, and MRI, including MRCP; to know the natural history and possibility for associated cholangiocarcinoma and indications for treatment; to be able to discuss indications for biliary tract opacification.

-
To describe the main techniques for surgery of the bile duct and its common complications.

-
To list the methods for interventional radiology of the biliary tract and discuss the indications and complications.

2.10.
Pancreas

-
To know the natural history of chronic pancreatitis; to list the common causes.

-
To identify pancreatic calcifications on plain films, US, and CT.

-
To know the anatomic variants of pancreatic du ct (i.e. pancreas divisum) and the imaging methods to diagnose it.

-
To be aware of the role of endoscopic and laparoscopic US in staging pancreatic adenocarcinoma.

-
To know the indications for functional exami nations of the pancreas (eg MRCP following secretin stimulation).

-
To know the clinico-biological (Ranson score, APACHE II) and CT (Balthazar’s CT severity score) methods for the grading of acute pancreatitis.

-
To describe the common appearance of extra-pancreatic fluid collections and phlegmons in case of acute pancreatitis.

-
To be able to detect a pancreatic pseudocyst and discuss advantages and limitations of different treatments (follow- up, interventional procedure, percutaneous or endoscopic, surgery) according to practical cases.

-
To describe the most common appearance (nodular, infiltrating) on US, CT, MRI, and endoscopic US of pancreatic adenocarcinoma and be able to perform staging in order to choose a treatment.

-
To be able to describe the usual appearance of cystic tumours of the pancreas, mainly serious and mucinous cystadenoma, intraductal mucinous tumour, and rare cystic tumours; to be able to give initial indication for tumour characterisation.

-
To be able to describe the main techniques for pancreatic surgery and their usual complications.

2.11
Spleen

-
To be able to determine the optimum, the imaging examination to examine the spleen according to indication (eg trauma, staging of lymphoproliferative disorders, investigation of a focal lesion, etc).

-
To know the causes and appearances of focal splenic abnormalities, including infection and both benign and malignant masses.

-
To know the cause of splenic calcification.

-
To know the cause of splenic enlargement.

3.
Technical, communication an d decision-making skills

3.1.
Patient information and examination conduct

-
To be able to tailor the examination protocol to the clinical question.

-
To be able to justify and explain the indication and the examination conduct to the patient.

-
To be able to obtain fully informed consent.

-
To be able to inform the patient of the results of the examination and to be able to evaluate the patient’s understanding.

3.2.
Reporting

-
To be able to make a precise and concise description of the imaging signs 
present.

-
To be able to answer the clinical problem and make a conclusion accordingly.

-
To be able to suggest additional imaging examinations when needed, using appropriate justification.

-
To be able to maintain good working relationships with referring clinicians.

-
To be able to code the findings of examinations.

3.3.
Imaging techniques – general requirements

-
To know the indications and contraindications of the various imaging examinations in abdominal imaging.

-
To be able to indicate to the referring physician the most appropriate imaging examination according to the clinical problem.

-
To be able to determine the best contrast material and its optimal use according to the imaging technique and the clinical problem.

-
To be able to evaluate the quality of the imaging examinations in abdominal 
imaging.

-
To know the relative cost of the various imaging examinations in abdominal 
imaging.

-
To understand the radiation burden and risks of different investigations.

3.4.
Imaging techniques – specific requirements

3.4.1.
Plain abdominal film

-
To know the three basic indications for plain abdominal film.

-
To be able to diagnose pneumoperitoneum, mechanical obstruction and pseudo obstruction, toxic dilatation of the colon, gas in small and large bowel wall indicating ischaemia and necrosis, pancreatic and biliary calcifications, and aerobilia on plain abdominal films.

3.4.2.
X-ray examination of the upper gastrointestinal tract

-
To know how to perform an X-ray examination of the upper gastrointestinal tract and to determine the most appropriate contrast material.

-
To know how to perform both single and double contrast studies as well as motility assessments; to understand the principles and limitations of these studies and their advantages and disadvantages compared to endoscopy.

-
To understand the technique and indications of video- fluoroscopy of the swallowing mechanism in conjunction with speech therapy and ENT.

-
To know how to perform small bowel follow through and enteroclysis, including catheter placement beyond the ligament of Treitz; to appreciate the importance and degree of filling and distension of small bowel loops.

-
To be able to interpret a small bowel series, to recognise normal findings and to be able to recognise the various segments of the small bowel.

3.4.3.
X-ray examination of the lower gastrointestinal tract

-
To be able to perform a double contrast barium enema.

-
To be able to perfo rm a single contrast enema.

-
To know how to catheterise a stoma for colon opacification and how to perform pouchograms and loopograms.

-
To understand the indication and technique to be used in an instant enema.

-
To know the indications and contraindications for enema techniques and to be able to determine the optimal contrast material and technique to be used in each clinical situation.

-
To be able to interpret an enema, to know the normal findings and recognise the anatomical components of the rectum and colon.

3.4.4.
Sonography

-
To be able to perform an ultrasound examination of the liver, gall bladder biliary tree, pancreas, and spleen.

-
To be able to perform a duplex Doppler study of the abdominal vessels; to know the normal findings of the duplex Doppler study of the hepatic artery, superior mesenteric artery, portal vein, and hepatic veins.

-
To be aware of the potentials and limitations of elastography in the assessment of liver fibrosis.

-
To be able to perform a sonographic study of the gastro- intestinal tract and to identify the various portions (stomach, duodenum, small bowel, appendix, and colon).

-
To recognise the retroperitoneal structures and understand the application and limitations of sonography in this area.

-
To understand the strengths and limitations of endosono- graphy, particularly in the oesophagus, pancreas, rectum and anal canal.

3.4.5.
Computed tomography

-
To be able to perform a CT examination of the abdomen and to tailor the protocol to the specific organ or clinical situation to be studied; to be able to determine if intravenous administration of a contrast material is needed; to determine the optimal protocol for the injection of contrast (rate of injection, dose, delay); to know the various phases (plain, arterial-dominant, portal-dominant, late phase) and their respective values according to the clinical problem

-
To be able to determine the best contrast material for imaging a specific gastrointestinal segment according to the clinical problem (water, air, fat, iodine or barium containing contrast materials).

-
To perform and be able to interpret C.T. colonography.

-
To know the techniques for CT Colonography CTenterography and CT 


enteroclysis

-
To know the techniques for CT angiography of the splanchnic vessels.

-
To understand the technique and limited indication for CT Cholangiography.

-
To have experience of the use of workstations for multiplanar reconstructions (MPR) and 3D reconstruction based around volume data sets.

3.4.6.
Magnetic resonance imaging

-
To be able to perform an MR examination of the liver, the biliary tract and the pancreas; to be able to tailor the protocol to the specific organ to be studied; to be able to determine if intravenous administration of a contrast material is needed; to determine the optimal protocol for the injection (rate of injection, dose, delay); to know the various phases (plain, arterial-dominant, portal-dominant, late phase) and their respective values according to the clinical problem.

-
To know the basic principles for selective embolisation of the abdominal arteries (including indications, contra- indications).

-
To have knowledge of the indications and techniques for local ablative treatment of liver tumours both primary and secondary, including radiofrequency ablation.

-
To know the technique of percutaneous gastrostomy under image guidance.

-
To know the techniques for percutaneous biliary intervention.

-
To understand the technique for radiological guided stenting of the biliary system and gastrointestinal system, using PTFE and expandable metal stents.

3.4.7.
Miscellaneous

-
To know the indications, strengths and limitations of the other imaging techniques (including endoscopy, endosonography, nuclear medicine (including PET) in abdominal imaging).

4.
Conferences

As part of the curriculum in abdominal radiology, the trainee should attend in-house teaching sessions for radiologists as well as clinical conferences with colleagues from other specialties. The latter type of conference should be included to facilitate the radiology residents’ understanding of the use of imaging and clinical circumstances, in which imaging is requested.

The following list gives examples of the types of conferences that should be considered part of the curriculum:

-
To be able to perform an MR examination of the biliary tree and the pancreatic 
duct.

-
To be able to perform and be able to interpret MR examination of the gastrointestinal tract; to be aware of a potential of MR enteroclysis; to know the basic protocol for MR examination of the anorectum.

3.4.7.
Interventional imaging

-
To know the basic techniques for percutaneous drainage of abdominal collections using CT and ultrasonography.

-
To know the basic rules of percutaneous biopsy of the liver (indications, contraindications) and other organs under sonographic and CT guidance.

-
To know the basic principles for angiography of the abdominal arteries (including indications, contraindications); to be able to identify the hepatic artery and its main anatomical variants, the superior and inferior mesenteric artery, and the portal vein.

5.
Teaching material and suggestions for reading

The following English textbooks are recommended to answer all questions and address all objectives defined in the curriculum of abdominal radiology. One of these books (title) serves as "bench book", i.e. it is valid for all training programmes across Europe and aims at unification and standardisation of Radiology training in Europe. It is very important that "bench books" be available in the radiology department and the library of each institution.

-
Gore RM, Levine MS. Textbook of Gastrointestinal Radiology (2nd Edition).WB Saunders, Philadelphia, 2000

-
Eisenberg RL. Gastrointestin al Radiology – A Pattern Approach (4th Edition). Lippincott, Philadelphia, 2003

-
Abdominal radiology book(s) in local language

Head and Neck Radiology

(Including Maxillo-Facial and Dental Radiology)

1.
Introduction

The head and neck imaging curriculum describes the following:

-
The knowledge-based objectives for general head and neck radiology and maxillofacial and dental radiology.

-
The appropriate technical and communication skills

Physics, radiography and contrast media are generally covered in separate courses, and therefore are not included in this document, but physics and radiography topics specific to head and neck should be covered either in the head and neck rotation or included in the physics/radiography courses, particularly:

-
Positioning/views of radiographs for adults, newborns, infants and children.

-
Mean exposure doses at skin entrance, kVp, antiscatter techniques.

-
Principles of digital image processing pertinent to head and neck and maxillofacial dental radiology.

2.
Core of knowledge

2.1.
Normal anatomy

-
Temporal bone,

-
facial skeleton, skull base and cranial nerves,

-
orbit and visual pathways

-
sinuses,

-
pharynx,

-
oral cavity,

-
larynx,

-
neck,

-
mandible, teeth and temporomandibular joints,

-
salivary glands,

-
deep spaces of the face and neck,

-
thoracic inlet and brachial plexus, and

-
thyroid gland and parathyroid glands.

2.2.
Temporal bone

-
To know pathologic conditions defining deafness.

-
To know and recognise on CT and MRI:

-
temporal bone inflammatory disease,

-
temporal bone fractures, and

-
tumours of the temporal bone and cerebello-pontine angle.

-
To know vascular tinnitus.

2.3.
The facial skeleton, skull base and cranial nerves

-
To know and be able to recognise on CT and MRI.

-
Inflammatory conditions.

-
Tumours and tumour-like conditions.

-
Trauma and resulting complications.

-
Major pathologic conditions involving the cranial nerves.

2.4.
Orbit and visual pathways

-
To know orbital pathology.

-
To know pathology of the visual apparatus.

2.5.
The sinuses

-
To know and be able to recognise on CT anatomica l variations and congenital anomalies of the paranasal sinuses.

-
To know and be able to recognise on CT and MRI inflammatory conditions, tumours and tumour -like conditions.

-
To be familiar with common (Functional Endoscopic Sinus Surgery) techniques.

-
To know how to evaluate the paranasal sinuses after surgery.

2.6.
The pharynx

-
To know and be able to recognise on US, CT and MRI the pathologic conditions 
of:

-
nasopharynx,

-
oropharynx, and

-
hypopharynx.

2.7.
The oral cavity

-
To know and be able to recognise on US, CT, MRI and videofluoroscopy the pathologic conditions of the oral cavity.

2.8.
The larynx

-
To know and be able to recognise on CT and MRI the pathologic conditions of the 
larynx.

2.9.
The neck

-
To know and be able to recognise on US, CT and MRI:

-
embryology and congenital cystic lesions,

-
the clinical significance of lymph nodes, metastatic, inflammatory, and infectious disease, and

-
non-nodal masses of the neck.
-
To know and be able to recognise on US, CT, CT-angiography, MRI, MRI-angiography and conventional angiography vascular diseases.

2.10.
The mandible, teeth, and temporomandibular joints

-
To know and be able to recognise on orthopantomography, CT, MRI, and dental radiographs pathologic conditions of the mandible.

-
To get familiarity with dental implants and dental CT programmes.

-
To know pathologic conditions of the temporo-mandibular joint.

2.11.
The salivary glands

-
To know and be able to recognise on US, CT, MRI and MR-sialography inflammatory disorders and tumours.

-
To know and be able to recognise on US, Doppler US, CT and MRI vascular malformations.

-
To know and be able to recognise on US, CT and MRI periglandular lesions and recognising these on US, CT, MRI.

2.12.
The deep spaces of the face and neck

-
To know the anatomy of the deep cervical fascia and of the most common pathologic conditions involving the different spaces of the supra- and infrahyoid neck.

2.13.
The thoracic inlet and the brachial plexus

-
To know and be able to recognise on CT and MRI the most common pathologic conditions of the thoracic inlet and brachial plexus.

2.14.
The thyroid gland and the parathyroid glands

-
To know and be able to recognise on US, Doppler US, CT and MRI:

-
congenital lesions,

-
inflammatory lesions,

-
benign thyroid masses,

-
malignancies of the thyroid gland, and

-
pathologic conditions of the parathyroid glands.


-
To be familiar with the most important findings of Tc-99m-scintigraphy in 
specific disease of the thyroid gland.


-
To be able to perform fine needle aspiration biopsy in easy cases.

3.
Technical, communication and decision-making skills

Diagnostic procedures:

Skull radiography + special views: 50

Sinus radiography: 50

Head and neck CT (including Dental CT): 100

Head and neck MRI: 50

Ultrasound of head and neck: 50

3.1.
At the end of the 4th year the resident should be able to carry out or supervise the following techniques to a level appropriate to practice in a general hospital. This competence should include the ability to evaluate and justify referrals for the purpose of protection of the patient.

-
Radiography of the skull, sinus, skull base, and facial bones including special views.

-
Imaging of swallowing including dynamic functional studies.

-
Orthopantomography (OPG).

-
Ultrasound of the neck, tongue, and salivary glands.

-
Percutaneous biopsy, guided by ultrasound, CT and/or MRI in straightforward/ technically easy cases.

-
Doppler ultrasound.

-
CT of the face, skull base and neck.

-
MRI of the face and neck.

-
Angiography, including digital subtraction or CT angiography.

-
Dental radiology, including the use of CT.

3.2.
The trainee should also have knowledge of orthopantomography and experience of lymph node aspiration biopsies.

3.3.
At the end of his/her training the resident should be able to:

3.3.1.
Dictate intelligible and useful reports. The reports should contain a brief description of the imaging findings and their significance along with a short summary where necessary.

3.3.2.
Recommend the appropriate use of imaging studies to referring clinicians.

3.3.3.
Demonstrate the ability to present head and neck examinations effectively in a conference setting.

3.3.4.
Discuss significant and unexpected radiologic findings with referring clinicians and know when to contact a clinician.

Interventional Radiology

1.
Introduction

It is important that radiology trainees develop a thorough knowledge of the performance and interpretation of diagnostic vascular techniques and a basic understanding of common interventional procedures, irrespective of whether they specialize in interventional radiology. Basic knowledge will allow the trainees to understand routine interventional procedures using imaging guidance throughout their careers. This can only serve to strengthen the specialty of radiology as a whole.

The following is a guideline to develop a core programme of knowledge for trainees in radiology, during the common trunk (first 3 years of radiology training). It is clear that there is some overlap with some other sections in diagnostic radiology, but nevertheless it is important to define this common trunk programme.

Length of training

In order for the trainee to achieve core knowledge of interventional radiology, six months of dedicated time and exposure to interventional radiology and IR related imaging will be required during the first three years of common training in radiology.

2.
Core of knowledge

It is expected that, at the end of the first three years of training, the trainee will have a thorough knowledge of the performance and interpretation of diagnostic vascular techniques and a basic understanding of common interventional procedures.

2.1.
Non-invasive vascular imaging

2.1.1.
Doppler Ultrasound

The trainee should demonstrate a thorough understanding and be able to interpret the following:

-
Duplex ultrasound, including both arterial and venous examinations.

-
Normal and abnormal Doppler waveforms.

-
Common Doppler examinations, such as carotid Doppler, hepatic and renal Doppler studies and lower extremity venous duplex examinations.

-
Diagnosis of atherosclerotic disease, vasculitis, aneurismal disease, thrombosis, embolism and other vascular pathology.

2.1.2.
CT Angiography

The trainee should have a thorough understanding of:

-
The basic physics of helical and multi-detector CT.

-
CTA protocols including contrast materials used and reconstruction techniques.

-
Radiation doses for CTA and methods to reduce these.

-
Advantages and disadvantages of CTA versus other techniques.

-
Diagnosis of atherosclerotic disease, vasculitis, aneurismal disease, thrombosis, embolism and other vascular pathology.

2.1.3.
MR Angiography (MRA)

The trainee should be familiar with:

-
MR physics and MRA techniques.

-
Advantages and disadvantages of different contrast materials used for MRA.

-
Differences between time of flight, phase contrast, and contrast-enhanced techniques pertaining to MRA.

-
Advantages and disadvantages of MRA compared to other techniques.

-
Knowledge of nephrogenic systemic fibrosis.

-
Diagnosis of atherosclerotic disease, vasculitis, aneurismal disease, thrombosis, embolism and other vascular pathology.

2.2.
Diagnostic angiography/venography

2.2.1
In general, the trainee should be familiar with:

-
The basic chemistry of the different iodinated contrast materials used, and the advantages/disadvantages of each for angiography.

-
Mechanisms to minimise nephrotoxicity in risk patients, such as patients with diabetes or renal impairment.

-
Treatment of both minor and major allergic reactions to iodinated contrast 
materials.

-
Arterial and venous puncture technique.

The trainee should have a thorough knowledge of:

-
Standard groin anatomy, including the position of the inguinal ligament and the femoral nerve, artery and vein.

-
The Seldinger technique of arterial and venous puncture.

-
Mechanisms for guidewire, sheath and catheter insertions into the groin.

-
Mechanisms of puncture site haemostasis including manual compression and common closure devices.

-
Alternative sites of arterial puncture, such as brachial, axillary and translumbar.

The trainee should have knowledge of:

-
Guidewires, sheaths and catheters used for common diagnostic angiographic 
procedures.

-
Digital subtraction angiographic techniques, bolus chase techniques, road mapping and pixel shift techniques.

-
Standard arterial and venous anatomy and variations in anatomy throughout the 
body.

-
Peripheral vascular angiography.

 
Mesenteric, celiac and renal angiography.

-
Abdominal Aortography.

-
Thoracic aortography.

-
Carotid, vertebral and subclavian angiography.

-
Venous venography.

-
Diagnosis of atherosclerotic disease, vasculitis, aneurismal disease, thrombosis, embolism and other vascular pathology.

-
The complication rates for common diagnostic procedures.

-
Post-procedural care regimens for standard diagnostic vascular procedures.

-
Cortico-steroid prophylaxis.

-
Treatment of both minor and major allergic reactions to iodinated contrast 
materials.

2.2.2.
Arterial puncture technique

The trainee should have a thorough knowledge of:

-
Standard groin anatomy, including the position of the inguinal ligament and the femoral nerve, artery and vein.

-
The Seldinger technique of arterial and venous puncture.

-
Mechanisms for guidewire, sheath and catheter insertions into the groin.

-
Mechanisms of puncture site haemostasis including manual compression and common closure devices.

-
Alternative sites of arterial puncture, such as brachial, axillary and translumbar.

2.2.3.
Diagnostic angiography

The trainee should be familiar with:

-
Guidewires, sheaths and catheters used for common diagnostic angiographic 
procedures.

-
Digital subtraction angiographic techniques, bolus chase techniques, road mapping, and pixel shift techniques.

-
Standard arterial and venous anatomy and variations in anatomy throughout the 
body.

-
Peripheral vascular angiography.

-
Mesenteric and renal angiography.

-
Abdominal aortography.

-
Thoracic aortography.

-
Carotid, vertebral and subclavian angiography.

-
Diagnosis of atherosclerotic disease, vasculitis, aneurismal disease, thrombosis, embolism and other vascular pathology.

-
The complication rates for common diagnostic procedures.

-
Post-procedural care regimens for standard diagnostic vascular procedures.

2.3.
Vascular intervention

The trainee should be familiar with common vascular interventional procedures, such as:

2.3.1.
Angioplasty

-
Medical risk factors for atherosclerotic diseases.

-
Clinical symptoms of peripheral arterial disease.

-
Indications for endovascular treatment.

-
Consent procedures.

-
Pre-procedure coagulation tests and correction of abnormalities.

-
Angioplasty balloon dynamics, mechanism of action of angioplasty.

-
Indications for angioplasty.

-
Complications and results in different anatomic areas.

-
Drugs used during angioplasty.

-
Intra-arterial pressure studies.

-
Common angioplasty procedures, such as renal, iliac and femoral angioplasties.

-
Groin closure techniques and post -procedural care.

-
Groin complications and how to deal with them.

-
Post procedureal care and medical treatment.

2.3.2.
Arterial stenting

-
Basic mechanisms for stent deployment and materials used for stent 
construction.

-
Indications for stent placement versus angioplasty.

-
Complications and results.

-
Post-procedural care.

2.4.
Venous intervention

2.4.1.
Venous access

The trainee should be familiar with the various forms of venous access including:

-
PICC lines, Hickman catheters, dialysis catheters and ports.

-
Indications for use of the above venous access catheters.

-
The technique of venous access in jugular and subclavian veins.

-
Haemodialysis shunt interventions.

-
Results and complications.

2.4.2.
Venoplasty and stenting

The trainee should be familiar with:

-
Techniques of venoplasty and stenting.

-
Success rates and complications.

-
Post-procedural care.

2.4.3 
Caval Interruption

The trainee should be familiar with:

-
Indications for caval filter placement.

-
Different filter types available, including retrievable filters.

-
Success rates and complications.

-
Post-procedural care.

2.4.4 
Embolization

The trainee should be familiar with:

-
Indications such as acute bleeding, tumour therapy, AVM treatment.

-
Selective angiography.

-
Embolization materials and their specific use.

-
Catheters and microcatheters.

-
Endpoints of embolization.

-
Risks of embolization and specific embolization materials.

-
Treatment of post embolic pain and post embolic syndrome.

2.4.5 
TIPS

The trainee should be familiar with indications for TIPS, the technique and complications.

2.5.
Non-vascular intervention

Trainees should have a thorough understanding of basic non -vascular interventional techniques, such as biopsy, abscess drainage, transhepatocholangiography and nephrostomy.

2.5.1.
Biopsy

The trainee should be familiar with:

-
Consent procedures.

-
Pre-procedure coagulation tests and correction of abnormalities.

-
Differences in image modalities used for guiding biopsy, including CT and 
ultrasound.

-
Needles used for biopsy procedures including fine gauge needles, large gauge needles and trucut biopsy.

-
Planning a safe access route to the lesion to be biopsied.

-
Complication rates associated with individual organ biopsy.

-
Indications for fine needle biopsy versus large gauge or core biopsy.

-
Post-procedural care for chest and abdominal biopsy.

-
Algorithms for treatment of common complications, such as pneumothorax and hemorrhage.

2.5.2.
Fluid aspiration and abscess drainage

The trainee should be familiar with:

-
Commonly used chest tubes and abscess drainage catheters.

-
Indications for chest drainage, fluid aspiration, and abscess drainage.

-
Imaging modalities used for guidance.

-
Interpretation of gram stain results.

-
Methods of chest tube placement.

-
Underwater seal drainage systems.

-
Fibrinolytic agents used in patients with loculated or complex empyemas.

-
Planning a safe acc ess route for abscess drainage.

-
Antibiotic regimens used before abscess drainage.

-
Trocar and Seldinger techniques for catheter placement.

-
Situations where more than one catheter or larger.

-
Various approaches to pelvic abscess drainage

-
Post-procedural care including catheter care, ward rounds and when to remove catheters.

2.5.3.
Hepatobiliary intervention

The trainees should have knowledge of basic hepatobiliary intervention, such as transhepaticholangiography and basic percutaneous biliary drainage (PBD).

The trainee should be familiar with:

-
Biliary anatomy that may influence biliary drainage.

-
Pre-procedure workup, including antibiotic regimens, coagulation screening and intravenous fluid replacement.

-
Integration of ultrasound, CT and MRCP to plan an appropriate drainage 
procedure.

-
Performance of transhepaticholangiography.

-
One-stick needle systems and needle and guidew ire for biliary drainage.

-
Catheters used for biliary decompression.

-
Complications of biliary procedures.

-
Aftercare, including knowledge of complications, catheter care and ward rounds.

2.5.4.
Genitourinary intervention

The trainee should be familiar with:

-
Renal and calyceal anatomy that may influence nephrostomy drainage.

-
Indications for percutaneous nephrostomy.

-
Integration of ultrasound, CT and urographic studies to plan an appropriate nephrostomy.

-
Pre-procedural work-up including coagulation screens and antibiotic regimens.

-
Ultrasound/fluoroscopic guidance mechanism for percutaneous nephrostomy.

-
Catheters used for percutaneous nephrostomy.

-
Placement of percutaneous nephrostomy tubes.

-
Complications of percutaneous nephrostomy.

-
Aftercare, including catheter care and removal.

3.
Technical, communication and decision-making skills

The goals of basic training in interventional radiology are as follows:

-
The trainee should have knowledge of the indications and contraindications for the common IR procedures listed above.

-
The trainee should be able to interpret non-invasive imaging studies to determine that the requested procedure is appropriate.

-
To determine the appropriateness of patient selection for a requested interventional procedure through a review of available history, imaging, laboratory values, and proposed or expected outcomes of the procedure.

-
To demonstrate an understanding of the history or physical findings that would require pre-procedure assistance from other specialty disciplines, such as cardiology, anaesthesia, surgery or internal medicine.

-
To obtain informed consent after discussion of the procedure with the patient, including a discussion of risks, benefits, and alternative therapeutic options.

-
To be familiar with monitoring equipment used during interventional radiology procedures and be able to recognise abnormalities and physical signs or symptoms that need immediate attention during the procedure.

-
To demonstrate an understanding of and be able to identify risk factors from the patient’s history, physical or laboratory examinations that indicate potential risk for bleeding, nephrotoxicity, cardiovascular problems, breathing abnormalities, or adverse drug interactions during or after the procedure.

-
Knowledge of agents used for conscious sedation and analgesia during interventional procedures, with ability to identify risk factors that may indicate potential risks for conscious sedation.

-
Knowledge of radiation safety in the interventional radiology suite

-
Knowledge of methods used to reduce accidental exposure to blood and body fluids in the interventional radiology suite.

Musculoskeletal Radiology

1.
Introduction

Musculoskeletal imaging involves all aspects of medical imaging which provide information about the anatomy, function, disease states and those aspects of interventional radiology or minimally invasive therapy appertaining to the musculoskeletal system. This will include imaging in orthopaedics, trauma, rheumatology, metabolic and endocrine disease as well as aspects of paediatrics and oncology. Imaging of the spine is included within both the musculoskeletal and neuroradiological fields. It should be noted that elements of musculoskeletal imaging are part of paediatric and emergency radiology and to a lesser extent of oncological imaging.

2.
Core of knowledge

-
Basic clinical knowledge, that is medical, surgical and pathology as well as pathophysiology related to the musculoskeletal system.

-
Knowledge of current good clinical practice.

-
Knowledge of the indications, contraindications and potential hazards (especially radiation hazards) of procedures and techniques relevant to musculoskeletal disease and trauma.

-
Knowledge and management of procedural complications.

-
Knowledge of musculoskeletal anatomy in clinical practice relevant to clinical 
radiology.

-
Knowledge of normal skeletal variants, which may mimic disease.

-
Knowledge of the manifestations of musculoskeletal disease and trauma (see list below), as demonstrated by conventional radiography, CT, MRI, arthrography, radionuclide investigations, and ultrasound.

-
Knowledge of differential diagnosis relevant to clinical presentation and imaging appearance of musculoskeletal disease and trauma as listed below.

The following manifestations of musculoskeletal disease and trauma have to be covered during the general radiological training. This should include formal teaching and exposure to clinical case material.

2.1.
Trauma (acute and chronic)

2.1.1.
Fractures and dislocations

-
Types and general classifications,

-
features in the adult skeleton,

-
features in the immature skeleton* (including normal development), and

-
articular (chondral & osteochondral) (including osteo-chondritis dissecans).

-
Healing & complications:

-
delayed union/non-union,

-
avascular necrosis,

-
reflex sympathetic dystrophy, and

-
myositis ossificans.

-
Stress (fatigue & insufficiency),

-
avulsion,

-
pathological, and non accidental injury*

2.1.2.
Specific bony/ joint injuries

-
Skull & facial bone fractures,

-
spinal fractures (including spondylolysis), and

-
shoulder girdle:

-
sternoclavicular & acromioclavicular dislocations,

-
clavicular fractures,

-
scapular fractures, and

-
shoulder dislocation/instability.


-
Upper limb:

-
humeral fractures,

-
elbow fractures/dislocations,

-
proximal & distal forearm fractures/dislocations,

-
wrist joint fractures/dislocations, and

-
hand fractures/dislocations.


-
Pelvic fractures/dislocations (including associated soft tissue injuries), and


-
lower limb:

-
hip fractures/dislocations,

-
femoral fractures,

-
tibial & fibular fractures (including ankle joint),

-
hindfoot fractures,

-
tarso-metatarsal fractures/dislocations, and

-
forefoot fractures/dislocations.

2.1.3.
Soft tissues

-
Shoulder:

-
rotator cuff, glenoid labrum, biceps tendon.

-
Wrist:

-
triangular fibrocartilage complex.

-
Knee:

-
menisci, cruciate ligaments, collateral ligaments.

-
Ankle:

-
principal tendons & ligaments.

2.2.
Infections

-
Acute, subacute & chronic osteomyelitis:

-
spine,and

-
appendicular skeleton.

-
Post-traumatic and postoperative osteomyelitis,

-
tuberculosis,

-
spine,

-
appendicular skeleton,

-
rarer infections (e.g. leprosy, brucellosis – main manifestations only),

-
commoner parasites worldwide (e.g. echinoccoccus),

-
soft tissue infections, and

-
HIV-associated infections.

2.3.
Tumours and Tumour-like lesions

2.3.1.
Bone

-
Principles of tumour characterisation and staging, and

          bone-forming:

-
osteoma & bone islands,

-
osteoid osteoma & osteoblastoma, and

-
osteosarcoma (conventional and commoner variants).

-
Cartilage-forming:

-
osteochondroma,

-
enchondroma,

-
chondroblastoma,

-
chondromyxoid fibroma, and

-
chondrosarcoma (central & peripheral).

-
Fibrous origin:

-
fibrous cortical defect/non -ossifying fibroma,

-
fibrous dysplasia, and

-
fibrosarcoma/malignant fibrous histiocytoma.

-
Haematopoietic and reticuloentholelial:

-
giant cell tumour,

-
Langerhans cell histiocytosis,

-
malignant round cell (Ewing ’s sarcoma, lymphoma &

leukaemia), and

-
myeloma & plasmacytoma.

-
Tumour-like:

-
simple bone cyst, and

-
aneurysmal bone cyst.

-
metastases,

-
recognition of “don’t touch” lesions, and

-
others:

-
chordoma, and

-
adamantinoma.

2.3.2.
Soft tissue

-
Fat origin:

-
lipoma, and

-
liposarcoma.

-
Neural origin:

-
neurofibroma, and

-
schwannoma.

-
Vascular origin:

-
haemangioma.

-
Soft tissue sarcomas.

2.4.
Haematological disorders

-
Haemoglobinopathies:

-
sickle cell disease, and

-
thalassaemia.

-
Myelofibrosis.

2.5.
Metabolic, endocrine & toxic disorders

-
Rickets* & osteomalacia,

-
primary & secondary hyperparathyroidism (including chronic renal failure),

-
osteoporosis (including basic concepts of bone mineral density measurements), 
and fluorosis.

2.6.
Joints

-
Degenerative joint disease:

-
spine (including intervertebral disc & facet joints), and

-
peripheral joints.

-
Inflammatory joint disease:

-
rheumatoid arthritis,

-
juvenile rheumatoid arthritis*,

-
ankylosing spondylitis,

-
psoriatic arthritis,

-
enteropathic arthropathies, and

-
infective (pyogenic & tuberculous).

-
Crystal arthropathies:

-
pyrophosphate arthropathy,

-
hydroxyapatite deposition dis ease, and

-
gout.

-
Masses:

-
ganglion,

-
synovial chondromatosis, and

-
pigmented villonodular synovitis.

-
Neuroarthropathy:

-
diabetic foot,

-
charcot joints, and

-
pseudo-Charcot (steroid induced).

-
Complications of prosthetic joint replacement (hip & knee).

2.7.
Congenital, developmental & paediatric*

-
Spine:

-
scoliosis (congenital & idiopathic), and

-
dysraphism.

-
Shoulder:

-
Sprengel’s deformity.

-
Hand & wrist:

-
Madelung deformity (idiopathic & other causes).

-
Hip:

-
developmental dysplasia,

-
irritable hip,

-
Perthes disease, and

-
slipped upper femo ral epiphysis.

-
Femoroacetabular impingement,

-
ankle and foot,

-
congenital disorders,

-
tarsal coalition,

-
bone dysplasias,

-
multiple epiphyseal dysplasia,

-
achondroplasia, and

-
osteogenesis imperfecta.

· sclerosing (osteopetrosis, melorheostosis & osteopoikilosis),

-
tumour-like (diaphyseal aclasis & Ollier ’s disease), and

-
neurofibromatosis.

2.8.
Miscellaneous

-
Paget’s disease,

-
sarcoidosis,

-
hypertrophic osteoarthropathy,

-
transient or regional migratory osteoporosis,

-
osteonecrosis, and

-
characterisation of soft tissue calcification/ossification.

* These topics may or may not be covered in the paediatric component of the radiologists´ training. It is the responsibility of the director of each training scheme to ensure that the topics are adequately covered in either the paediatric or musculoskeletal components.

3.
Technique, communication and decision-making skill s

3.1.
Core of skills

-
Supervising and reporting plain radiographic examinations relevant to the diagnosis of disorders of the musculoskeletal system including musculoskeletal trauma.

-
Supervising and reporting CT of the musculoskeleta l system including trauma.

-
Supervising and reporting MRI of the musculoskeletal system including trauma.

-
Performing and reporting ultrasound of the musculoskeletal system including 
trauma.

-
Supervising and reporting CT and MRI examinations of trauma patients, including the provision of on-call service.

-
Communicating with patients and taking history relevant to the clinical problem.

-
Using all available data (clinical, laboratory, imaging) to find a concise diagnosis or differential diagnosis.

3.2.
Core of experience

-
Experience of the relevant contrast medium examinations (e.g. arthrography). 

Optional experience includes:

-
Reporting radionuclide investigations of the musculoskeletal system, particularly skeletal scintigrams.

-
Awareness of the role and, where practicable, the observation of discography, facet joint injections, and vertebroplasty.

-
Observation of image-guided bone biopsy and drainage of the musculoskeletal 
system.

-
Interpretation of bone densitometry examinations.

-
Familiarity with the application of angiography in the musculoskeletal system.

Neuroradiology

1.
Introduction

The aim of this core training is for the trainees to familiarise themselves and gain core competence in the basics of neuroradiology as well as to develop enough understanding of neuroradiology so as to be able to recognise that there is an abnormality and to know where and when to seek help. It should be undertaken under the supervision of a neuroradiologist. Arrangements should be made within the training scheme for secondment to another department if necessary. Exposure to all imaging techniques used in neuroradiology should be achieved.

2.
Core of knowledg e

2.1.
To know:

-
Neuroanatomy and clinical practice relevant to neuroradiology, the skull, skull base, brain, spine, spinal cord and nerve routes.

-
The manifestations of CNS disease as demonstrated on conventional radiography, CT, MRI, and angiography.

2.2.
To understand the indications for a neuroradiologica l examination.

2.3.
To recognise normal results on x-ray, ultrasound, CT, and MR.

2.4.
To be aware of the applications, contraindications and complications of invasive neuroradiological procedures.

2.5.
To get familiarity with the application of:

-
Radionuclide inve stigations in neuroradiology.

-
CT and MR angiography in neuroradiology.

2.6.
To get basic knowledge in the following:

2.6.1.
Trauma

-
Skull and facial injury.

-
Intracranial injury, including child abuse and the complications.

-
Spine and spinal cord injury.

2.6.2.
Developmental anomalies

-
Anomalies of the skull and brain.

-
Anomalies of the spine and spinal cord.

2.6.3.
Tumours of the skull, skull base, brain, orbit, spine and spinal cord.

2.6.4.
Vascular disease including congenital and acquired malformations.

2.6.5.
Degenerative and inflammatory diseases of the brain.

2.6.6.
Hydrocephalus

3.
Technique, communication and decision-making skills

3.1.
At the end of his/her training, the resident should be able to:

-
Report plain radiographs in the investigation of neurological disorders.

-
Supervise and report cranial and spinal CT scans.

-
Supervise and report cranial and spinal MR scans.

3.2.
During his/her training, the resident should also observe:

-
Cerebral angiograms and their reporting.

-
Carotid ultrasound examination including Doppler.

3.3.
The resident should get experience in MR and CT angiography and venography to image the cerebral vascular system.

3.4.
Optional experience includes the following:

-
To perform and report cerebral angiograms, myelograms and carotid ultrasound, including Doppler and transcranial ultrasound.

-
To observe interventional neuroradiological proce dures, including magnetic resonance spectroscopy.

-
To get experience on functional brain imaging techniques (radionuclide and MRI).

Paediatric Radiology

FREDDY AVNI SECTION FOLLOWS:-  

Draft: recommendations for training residents in Paediatric radiology (3 months shift)

1) In order to get familiarized with Paediatric Radiology (PR), residents should read and obtain information as much as needed about:

· How to get childrens’ environment friendly

· Alara principle and dose consideration

· Imaging guidelines in children

· Children’s developmental anatomy

· Diseases of childhood

· Embryology of diseases
· Imaging techniques adapted to children:

·  Conventional Xray, VCUG, Barium Studies

· US, Doppler

· CT

· MR imaging

· The proper use of contrasts

These series or requirements should be achieved through readings (references…) and lectures during their stay and through acquiring own experience

2) At the end of this rotation, the resident should be able to perform and analyze

-  US of the abdomen, , hip, thorax, and brain in neonate

-  CT of the head, thorax, abdomen, skeleton

-  MRI of the CNS, skeleton, thoraco-abdominal masses and uro-MR
-  Barium studies and VCUG
3) At the end of this rotation, the resident should be able to diagnose correctly

- On US

- Abdomen: Hypetrophic Pylore Stenosis, Acutentestinal Intussusception, Acute Appendicitis, intestinal obstruction and volvulus, Inguinal hernia, abdominal and pelvic masses, uretero-hydronephrosis, urolithiasis and nephrocalcinosis,  cystic diseases of the kidney, 


- Hip: congenital hip dysplasia and transient synovitis


- Head: Hydrocephalus, Subependymal and intraventricular haemorrhage, , periventricular leucomalacia, tumor


-Pleural: effusion, Chest consolidation, normal thymus

- On Conventional X-ray

- Chest X-ray: recognize bronchiolitis, pneumonia, pleural effusion, pneumothorax, foreign body aspiration, thymus and variants, oesophagus atresia


- Abdomen plain X-rays: recognize intestinal obstruction, urolithiasis, necrotizing enterocolitis, pneumoperitoneum

- Skeleton: recognize fractures (accidental and non accidental), bone dysplasia, tumors, osteomyelitis, joint effusion, Legg-Perthes calve disease and slipped capital femoral epiphysis.

- VCUG: Grade Vesico-ureteral reflux and recognize urethral anomalies


- Upper GI : Gastro-oesophageal reflux, malrotation


- Barium or equivalent: Hirschprung disease, anal imperforation

- On CT


- Head CT: trauma, Intra Cranial hypertension, 


- Chest CT: infiltrative diseases, complications of pneumonia, , metastatic 
 
 
  diseases, mediastinum masses


- Abdominal CT: lesions in sblunt trauma, complications of Inflammatory Bowel 
 
  diseases, complicated obstruction, peritonitis, metastatic diseases


- Skeletal CT: Complex trauma, osteomyelitis, bone tumors

- On MRImaging


- CNS: main brain and spinal malformations, infection, hematoma and brain 
  
  ischemia, tumors, pituitary disease


- Abdomen: work-up of tumors, MRCholangio Pancreatography, urinary tract 
 
  malformation


- Osteoarticular: infiltrative bone marrow disorders, osteomyelitis, trauma, bone 

  tumors

(ORIGINAL DR BREATNACH PAED SECTION)

1.
Introduction

The aim of this core training is for the trainee to gain basic understanding of children’s diseases and basic competence of paediatric diagnostic imaging in order to be able to recognise whether there is an abnormality and to know where to seek help. It should be undertaken under the supervision of a paediatric radiologist. Arrangements should be made within the training scheme for secondment to another department if necessary. Exposure to all imaging techniques, including nuclear medicine, should be achieved.

Paediatric Radiology covers all the organ disciplines as described in the other curricula but is age-related. A child is defined as a person under 16 years of age. As the child approaches adulthood, disease patterns become more similar to those in adult life. Paediatric Radiology encompasses diagnostic imaging of the fetus, the newborn, the infant, the child, and the adolescent.

2.
Core of knowledge

In the twelve-week course, in addition to acquiring knowledge of the paediatric organ system, the trainee is expected to also acquire a basic understanding of the following:

-
Principles of integrated imaging in relation to paediatric problems;

-
choice of useful imaging technique(s) for common clinical questions;

-
correct sequence of imaging in relation to the clinical problem;

-
adaptation of imaging techniques for children, i.e. minimising radiation, especially in relation to CT and fluoroscopy; indications for and choice of contrast media;

-
special requirements for children, e.g. environment, sedation and anaesthesia, physiology of the young infant, and psychology of managing children;

-
communication with the children and their parents, as well as medical colleagues;

-
importance of clinico-radiological conferences, both formal and informal;

-
guidelines for investigation of common clinical problems and understanding of risk/benefit analysis related to children; and

-
radiation protection, equipment, and regulation.

2.1.
Imaging techniques

The emphasis throughout the attachment is to appreciate the differences between children and adults. All work should be closely supervised and, ideally, a log book kept.

2.1.1.
Ultrasound: 

This should include duplex, colour and Doppler techniques and the full age range, including premature infants. The trainee should perform the ultrasound examinations under supervision. The experience should include exposure to the following areas:

-
Neonatal head.

-
Abdomen: kidneys and urinary tract; liver and spleen, gynaecology.

-
Chest: pleurae.

-
Soft tissues: neck, scrotum, musculoskeletal system.

-
Doppler studies: neck and abdomen, testes.

2.1.2.
Radiographs: 

Supervised reporting of children’s radiographs, especially in relation to A. & E. presentation, musculoskeletal system, chest, and abdomen.

2.1.3.
Fluoroscopy: 

Discussion of indications for gastrointestinal fluoroscopy versus specialist paediatric endoscopy with supervisor before initiating studies. Performing studies under direct supervision.

-
Technique of bladder catheterisation and performance of micturition cystourethrography (MCU).

-
Observation and conduct of upper and lower G.I. contrast studies in neonates.

-
Tailored upper and lower gastrointestinal contrast studies in children for investigation of gastro-oesophageal reflux, aspiration and constipation in neurologically normal and impaired children.

-
Observation of intussusception reduction.

-
Observation of videophonetics if locally performed.

2.1.4.
Small and large bowel studies

2.1.5.
Urography: 

To understand the indications for intravenous (IV) and MR urography; to know how to conduct the IV urography in children.

2.1.6.
CT: 

To understand the technique in a paediatric trauma patient and the special low dose imaging protocols in general use. Experience of CT of the head and neck, abdomen, chest and musculoskeletal system, especially in a trauma patient, should be gained as far as possible.

2.1.7.
MR:  

The experience in MR by observation should include neuroimaging (brain and spinal cord), abdominal and musculoskeletal imaging.

2.1.8.
Nuclear medicine:

To gain experience in renal imaging – both DMSA scintigraphy and renography, possibly MAG3, and skeletal imaging.

2.1.9.
Angiography and interventional radiology: 

Understanding of indications and observation of techniques according to local possibilities.

2.1.10.
Fetal imaging: 

If the opportunity arises for exposure to fetal MR and antenatal ultrasound that familiarises the trainee with the indications for these techniques, this should be included. The trainee thus exposed should also gain an understanding of the multidisciplinary approach to the specific problems of fetal imaging.

2.2.
Pathology

All the following sections should be cross-referenced to the core curricula for the other organ specialties, as in this section those diseases are emphasised that are specific to children. Many of the following pathological conditions are characteristic of childhood and should be included in differential diagnostic case discussion during the 12-week training period.

2.2.1.
Chest: 

Diseases of the tracheobronchial tree, lungs and pleura:

-
To recognise the radiology of lobar, viral and specific organism infection and pulmonary abscess.

-
To recognise infiltrative lung disease.

-
To recognise the possibility of tuberculosis.

-
To be aware of opportunistic infection in immuno-compromised children.

-
To recognise cystic fibrosis changes.

-
To recognise bronchiectasis.

-
To recognise a pleural effusion and empyema.

-
To recognise a pneumothorax.

-
To recognise complications of asthma.

-
To recognise premature lung disease and its complications.

-
To recognise and know how to investigate suspected inhaled foreign bodies.

-
To recognise mass lesions and know how to further investigate them, including congenital bronchopulmonary foregut malformation.

-
To recognise metastatic lung disease.

-
To know about specific clinical problems, such as stridor and recurrent infection.

-
To recognise and know how to assess chest trauma.

2.2.2.
Mediastinum

-
To recognise and know how to investigate a mediastinal mass in children.

2.2.3.
Diaphragm

-
To recognise diaphragmatic paralysis, eventration, and possible paralysis.

2.2.4.
Cardiovascular system

-
To recognise abnormal cardiac size and contours.

-
To recognise cardiac failure (left vs. right heart failure).

-
According to local possibilities: to get an understanding of the role of ultrasound, MR and angio-CT in the investigation of cardiac diseases in children.

2.2.5.
Gastrointestinal tract

-
The investigation and imaging of congenital gastrointestinal malformations in the neonatal period and later. These include:

-
oesophageal atresia,

-
tracheooesophageal fistula,

-
malrotation and situs anomalies,

-
duodenal obstruction (e.g. atresia and stenosis),

-
Hirschsprung’s Disease, and

-
duplication anomalies.

-
The investigation of neonatal bowel obstruction, e.g.

-
Hirschprung’s Disease,

-
Meconium ileus, and

-
Meconium plug syndrome.

-
The ultrasound appearance of pyloric stenosis.

-
Intussusception.

-
Inflammatory bowel disease in children.

-
Appendicitis.

-
Gastroenteritis.

-
Investigation of the following clinical problems:

-
abdominal pain,

-
constipation,

-
malabsorption,

-
suspected bowel obstruction and ileus,

-
the vomiting neonate, and

-
abdominal trauma.

-
The investigation of an abdominal mass.

-
The management of ingested foreign bodies.

2.2.6.
Hepatobiliary disease

-
Approach to the investigation of neonatal jaundice.

-
Cause and investigation of jaundice in the older child.

-
Choledocholithiasis in children.

-
Congenital malformations of the biliary tree.

-
Trauma.

-
Hepatobiliary tumours.

2.2.7.
Spleen

-
Trauma.

-
Haematological diseases.

-
Congenital syndromes associated with asplenia, polysplenia, etc.

2.2.8.
Pancreas

-
Trauma.

-
Pancreatitis.

-
Tumor involvement.

2.2.9.
Endocrine Disease

Understand the approach to the investigation of:

-
Thyroid disorders in children.

-
Adrenal disorders in children including neuroblastoma.

-
Growth abnormalities and suspected growth hormone deficiency.

2.2.10. Genito-urinary tract

-
To recognise the normal appearance of the organs in any imaging modality.

-
To understand the urethral anatomy of the boy.

-
To understand the clinical a nd biological criteria of UTI.

-
To be able to perform ultrasound of the urinary tract on infants including the use of Doppler.

-
To know when and how to perform a MCU and how to read it.

-
To detect and evaluate VUR.

-
To recognise renal abscess and pyonephrosis.

-
To recognise congenital urinary tract anomalies on ultrasound and understand their further evaluation.

-
To recognise hydronephrosis/hydroureterone -phrosis on ultrasound and understand their further evaluation.

-
To recognise the urinary tract features and complications of spinal dysraphism and other neuropathies.

-
To recognise bladder exstrophy radiologically.

-
To know about indications for urodynamic studies.

-
To recognise Wilms’ tumour and understand its further investigation.

-
To recognise pelvic and bladder tumours and their further investigations.

-
To recognise polycystic kidney disease; know about various forms.

-
To recognise urinary tract lithiasis and understand its investigation.

-
To understand the investigation of hematuria.

-
To be aware of renal manifestations of systemic disease.

-
To recognise the imaging features of nephrotic syndrome and glomerulonephritis.

2.2.11. Gynaecology

-
To recognise ovarian cysts, possible torsion and tumours in the child and 
adolescent.

-
To recognise neonatal presentation of ovarian cysts and hydro(metro)colpos.

-
To recognise genital and extragenital tumours and understand their investigation.

-
To be aware of cloacal and urogenital sinus anomalies.

-
To be aware of intersex anomalies arising in the neonate and at adolescence.

-
To recognise congenital uterine malformation.

-
To know how to investigate precocious and delayed puberty.

2.2.12.
Breast disease

-
To recognise the ultrasonic and MR appearances of breast cysts.

2.2.13.
Testes

-
To recognise scrotal trauma.

-
To recognise and know how to evaluate testicular torsion.

-
To recognise epidydymoorchitis.

-
To recognise testicular tumours.

-
To understand the investigation of undescended testes.

2.2.14.
The musculoskeletal system

Trauma

-
To recognise normal variants that may be misinterpreted as pathology.

-
To recognise fractures of the limbs, pelvis, and spine.

-
To understand the Salter-Harris classification of fractures and to recognise the therapeutic implications.

-
To recognise the bony lesions of child abuse.

-
To recognise sports injuries, such as avulsion fracture and enthesopathy.

-
To recognise soft tissue injury on X-ray, ultrasound, and MR.

-
To recognise a slipped upper femoral epiphysis.

-
To recognise Legg -Calvé-Perthes disease infection.

-
To recognise the imaging features of bone, joint, and soft tissue, including spinal infection.

-
To recognise juvenile discitis.

-
To recognise conditions that may mimic infection, such as SAPHO syndrome.

-
To recognise the complications of foreign body penetration.

-
To be familiar with tropical infection.

Congenital disease

· To recognise congenital hip dysplasia on ultrasound and X-ray

-
To gain an approach to the radiology of skeletal dysplasia and isolated congenital malformations

-
To be aware of need for investigation of congenital and acquired scoliosis and muscular dystrophy

2.2.15.
Rheumatology

-
To recognise the imaging features of juvenile arthritis and its differential 
diagnosis.

2.2.16.
Neurological disease

-
To understand the indications for examination.

-
To recognise normal results on X-ray, ultrasound, CT, and MR.

-
To recognise trauma: skull and facial injury.

-
To understand intracranial injury, including child abuse and the complications.

-
To understand the indications for the investigation of headache, diplopia, and 
epilepsy.

-
Infection of the brain, meninges, orbits and sinuses, and the complications.

-
Hydrocephalus.

-
Tumours of the brain, orbits and spinal cord.

-
Premature brain disease on both ultrasound and MR.

-
Congenital malformation of brain and spinal cord.

-
Spinal cord injury.

-
Spinal cord malformations and imaging for clinical presentations, e.g. back pain, claw foot, or dermal sinus.

-
To be aware of developmental anomalies: migrational disorders.

-
Craniofacial malformations including craniostenosis.

-
Congenital ear disease.

-
Dental radiology.

2.2.17.
Miscellaneous

These conditions are often multiorgan in presentation and are mentioned separately so that the trainee is aware of their protean manifestation.

-
Non-accidental injury (NAI),

-
AIDS in children,

-
lymphoma in children,

-
vascular malformations including lymphoedema,

-
collagen vascular disease including m yofibromatosis,

-
endocrine disease,

-
investigation of small stature and growth disorders,

-
phakomatoses (tuberous sclerosis, neurofibromatosis, etc.), and

-
Langerhans Cell Histiocytosis.

Urogenital Radiology

1.
Introduction

The aim of establishing a curriculum for training in urogenital imaging is to ensure trainees have acquired:

-
Knowledge of the relevant embryological, anatomical, pathophysiological and clinical aspects of uronephrology and gynaecology.

-
Understanding of the major imaging techniques relevant to uronephrological and gynaecological diseases and problems.

-
Understand the role of radiology in the management of these specialist areas.

-
Knowledge of the indications, contraindications, complications and limitations of procedures.

2.
Core of knowledg e

2.1.
Urinary & malegenital tract – specific objectives

2.1.1.
Renal physiology and kinetics of contrast agents

-
To understand the physiology of renal excretion of contrast medium.

-
To understand the enhancement curves within renal compartments after injection of contrast agents.

-
To know the concentrations and doses of contrast agents used intravenously.

-
Knowledge of the following aspects of contrast media would be required: (both iodinated and gadolinium-based ones) nephrotoxicity.

-
Definition of contrast media nephrotoxicity.

-
Risk factors of contrast media nephtoxicity.

-
How to identify patients at risk for contrast media nephrotoxicity.

-
Measures to reduce the risk of contrast nephrotoxicity.

-
Precautions in diabetics taking metformin and requiring intravascular administration of contrast media.

Knowledge of the following aspects of NSF (Nephrogenic Systemic Fibrosis) would be required:

-
Definition of NSF and knowledge of its clini cal features.

-
Risk factors of NSF.

-
How to identify patients at risk for NSF.

-
Use of Gd-based contrast media in patients at risk.

2.1.2.
Normal anatomy and variants

-
Retroperitoneum:

-
To recognise retroperitoneal spaces and pathways.

-
Kidney:

-
To understand the triple obliquity of the kidney.

-
To know the criteria of normality of the pyelocaliceal system on IVU.

-
To recognise normal variants, such as junctional parenchymal defect, column of Bertin hypertrophy, fœtal lobulation, or lipomatosis of the sinus.

-
To identify the main renal malformations, such as horseshoe kidney, duplications, ectopia, or fusions.

-
Bladder and urethra:

-
To know the anatomy of the bladder wall and physiology of micturion.

-
To identify the segments of male urethra and location of urethral glands.

-
Prostate:

-
To recognise zonal anatomy of the prostate.

-
To identify prostatic zones with US and MRI.

-
Scrotum:

-
To know the US anatomy of intra-scrotal structures (testicular and extratesticular).

· To know the Doppler anatomy of testicular and extratesticular vasculature.

2.1.3.
Imaging techniques

-
Sonography of urinary tract:

-
to choose the appropriate transducer according to the organ imaged,

-
to optimise scanning parameters,

-
to recognise criteria for a good sonographic image,

-
to recognise and explain the main artifacts visible in urinary organs, and

-
to be able to get a Doppler spectrum on intrarenal vessels (for resistive index measurement) and on proximal renal arteries for velocity calculation.

-
IVU:

-
to list the remaining indications of IVU,

-
to know the main technical aspects:

-
choice of the contrast agent,

-
doses, 

-
film timing and sequences,

-
indication for ureteral compression, and

-
indication of Frusemide.

-
Cysto-urethrography:

-
to list the main indications of cystourethrography, and

-
to know the main technical aspects:

-
choice of technique: trans-urethral, transabdominal,

-
choice of the contrast agent,

-
film timing and sequences, and

-
to remember aseptic technique.

-
CT of the urinary tract:

-
to define the normal level of density (in HU) of urinary organs and 



components,

-
to know the protocol for a renal and adrenal tumour,

-
to know the protocol for urinary obstruction (including stones), and

-
to know the protocol for a bladder tumour.

-
MR of the urinary tract:

-
to know the appearances of urinary organs on T1 and T2w images,

-
to know the protocol for a renal and adrenal tumour,

-
to know the protocol for urinary obstruction,

-
to know the protocol for a bladder tumour, and

-
to know the protocol for a prostatic tumour.

2.1.4.
Pathology

-
Kidney and ureter:

-
Congenital – covered under 2.1.2.,

-
obstruction,

-
calculus,

-
infection,

-
tumours,

-
cystic diseases,

-
medical nephropathies,

-
vascular,

-
renal transplantation, and

-
trauma.

-
Bladder:

-
congenital – covered under 2.1.2.,

-
obstruction,

-
inflammatory,

-
tumours,

-
trauma,

-
incontinence & functional disorders, and

-
urinary diversion.

-
Urethra:

-
congenital,

-
strictures,

-
diverticula, and

-
trauma.

-
Prostate & seminal vesicles:

-
congenital,

-
benign prostatic hypertrophy,

-
inflammatory, and

-
tumours.

-
Testis & scrotum:

-
congenital,

-
inflammatory,

-
torsion, and

-
tumours.

-
Penis:

-
impotence.

-
Adrenal:

-
masses.

2.1.5.
Interventional

-
In general:

-
to verify indications, satisfactory blood count, and coagulation status,

-
to explain the procedure and follow-up to the patient,

-
to know what equipment is required, and

-
to know what aftercare is required.

-
US-guided biopsies/cystic drainage, e.g. kidney mass, prostate,

-
CT-guided biopsies, and

-
percutaneous nephrostomy.

2.2.
Gynaecological imaging

2.2.1.
Techniques

-
US examination,

-
to be able to explain the value of a US examination,

-
to be able to explain the advantages and limits of abdominal vs. transvaginal approach, and

-
to know indications and contra-indications of hysterosonography.

-
Hysterosalpingography:
-
To be able to describe the procedure,

-
to know the possible complications of hysterosalpingography,

-
to know the contra-indications of hysterosalpingography,

-
to explain the choice of contrast agent,

-
to know the different phases of the examination.

-
to be able to explain the technique of a pelvic CT,

-
to know the possible complications of CT,

-
to know the contra -indications of CT,

-
to know the irradiation delivered by a pelvic CT,

-
to know the required preparation of the patient and the choice of technical parameters (slice thickness, Kv, mA, number of acquisitions, etc.) depending on indications,

-
to be able to explain the technique of a pelvic MRI, 

-
to know the contraindications of MRI,

-
to know the required preparation of the patient and the choice of technical parameters (slice thickness, orientation, weighting, etc.) depending on indications,

-
angiography,

-
to know the main indications of pelvic angiography in women, and

-
to know how to perform a pelvic angiography.

2.2.2.
Anatomy

-
To know main normal dimensions of uterus and ovaries with US,

-
to describe variations of uterus and ovaries during genital life,

-
to describe variations of uterus and ovaries during the menstrual cycle,

-
to describe normal pelvic compartments,

-
to identify normal pelvic organs and boundaries on CT and MRI,

-
to explain the role of levator ani in the physiology of pelvic floor,

-
to know what imaging modalities can be used to visualise the pelvic floor, and

-
to know the factors responsible for urinary incontinence.

2.2.3.
Pathology

-
Uterus,

-
congenital anomalies,

-
tumours (benign and malignant),

-
myometrium,

-
endometrium,

-
cervix,

-
inflammation,

-
adenomyosis,

-
functional disorders,

-
ovaries/tubes,

-
ovary,

-
cysts,

-
tumours,

-
functional disorders, e.g. precocious puberty, polycystic ovaries,

-
endometriosis,

-
tubes,

-
inflammatory disorders,

-
tumours,

-
pelvis,

-
prolapse, and

-
infertility.


