



Years 1 to 3 - Subject Content

A detailed knowledge of normal imaging anatomy for each organ system should be gained at the early stages of training.  The trainee should have approximately one month hands-on exposure to all of the major subspecialty areas available in a general University Imaging department within the first three months.

Modular rotations in clinical areas of radiology should be system-based involving the use of all relevant modalities within the module and formulated into an integrated programme to cover most aspects of basic radiology. On completion of the first year, the trainee should be involved in the radiological examination and diagnosis of patients present in the emergency department and should be able to appropriately evaluate patients who are severely or critically ill. It is not anticipated that a trainee would enter into an emergency on-call rotation radiographs until after the first year of training.  Trainees should become familiar with clinical problems presenting in the emergency department and be able to manage the appropriate imaging of cases in acutely ill or traumatised patients.  AN objective evaluation (examination) should take place at the end of the first year and satisfactory performance should be a prerequisite to unsupervised emergency room  and/or supervised on call duties.

Radiology trainees at the end of three years should be fully conversant with the basic aspects of the common trunk for general radiology. This will be achieved by a mixture of didactic and practical training.

The first three years of the five-year training programme should include the following elements:

-
Basic interventional techniques

-
Cardiac Vascular and Lymphatics

-
Gastrointestinal and Abdominal Radiology

-
Gynaecology and Obstetric Radiology

-
Head and Neck Radiology

-
Musculoskeletal systems

-
Neuroradiology

-
Oncology

-
Paediatric Radiology

-
Thoracic Radiology

-
Urogenital Radiology
Basic Interventional Techniques

Core knowledge
-
An appreciation of risk involved in common interventional techniques.

-
An understanding of use and administration of local anaesthetic.

-
An understanding of pharmacology, administration and patient supervision in 
relation to 


intervenous administration of sedation.

-
Knowledge of techniques for emergency resuscitation 

-
Knowledge of catheterisation techniques, principles of selective catheterisation 
and 


embolization.

-
Knowledge of indications for nephrostomy drainage, abscess drainage, pleural 
drainage.

Core skills

-
An ability under supervision to carry out basic catheterisation techniques, 
peripheral


arteriography, abscess drainage, and nephrostomy of dilated renal collecting 
systems.

Cardiac, vascular and lymphatics

Core knowledge

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

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

-
Natural history and anatomic deformities causing central cyanosis.

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

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

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

-
Radiological and ultrasound diagnosis of pericardial disease.

Core skills

-
Reporting radiographs relevant to cardiovascular disease.

-
Abillity to perform femoral artery and venous puncture techniques.

-
Performing ultrasound of arteries and veins.

-
Managing and reporting CT and MR of the vascular system under supervision 
including image manipulation.

-
Diagnosis of deep venous thrombosis on Doppler ultrasound.

Gastrointestinal system

Core knowledge

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

-
Recognizing features of abdominal trauma and acute conditions including perforation, haemorrhage, inflammation, infection, obstruction, ischaemia and infarction on radiographs, ultrasound and CT.

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

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

-
Imaging features of the stage and extent of tumours including features which indicate un-resectability. 

-
Knowledge of the role of endoscopy and endoscopic US.

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

-
Recognition of motility disorders, hernias and diverticula.

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

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

Core skills

-
Performance of plain film reporting.

-
Performing and reporting contrast examinations of the pharynx, oesophagus, stomach, small and large bowel.

-
Performing and reporting trans-abdominal ultrasound of the gastrointestinal system, abdominal viscera and their vessels.

-
Observation of angiography and vascular and non vascular interventional 
techniques in 


gastrointestinal disease.

-
Protocolling and reporting CT of the abdomen under supervision.

-
Understanding and where possible and appropriate application of transrectal, transvaginal and endoscopic ultrasound.

-
Experience of the manifestations of abdominal disease on MRI.

-
Understanding and experience of radionuclide investigations of the GI tract and 
abdominal organs, specifically in basic characterization of liver, renal and 
pancreatic disease.

Gynaecology and obstetrics

Core knowledge

-
Normal anatomy of the female reproductive organs and physiological changes affecting normal imaging anatomy.
-
Imaging features of disorders of the ovaries, uterus and vagina as demonstrated on ultrasound, CT and MR.

-
Awareness of the applications of angiography and vascular interventional 
techniques.

Core skills

-
Reporting radiographs performed for gynaecological disorders.

-
Performing and reporting transabdominal and, where possible, endovaginal ultrasound examinations in gynaecological disorders.

Head and neck

Core knowledge

-
Normal anatomy and congenital lesions of the head and neck including paranasal sinuses oral cavity, pharynx and larynx, inner ear, orbit, teeth and temporo-mandibular joint.

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

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

-
Diagnosis of lesions and abnormal function of the temporo- mandibular joint.

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

-
Imaging features of trauma, inflammation, infection and tumours of the paranasal sinuses, oral cavity, larynx and pharynx.

-
Understanding the role of US and CT guided punctures of salivary glands, lymph nodes and thyroid.

-
Selective nuclear medicine studies in functional evaluation of endocrine abnormalities.
Core skills

-
Reporting radiographs performed to show ENT/dental disease.

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

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

-
Managing and reporting CT and MR of neck, ear, nose, throat and skull base 
disorders.

-
observation of interventional techniques eg fine needle aspiration biopsy of the 
thyroid.
Musculoskeletal Systems

Core knowledge

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

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

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

-
Degenerative disorders and their clinical relevance.

-
Manifestations of musculoskeletal infection, inflammation and metabolic diseases including osteoporosis and bone densitometry.

-
Recognition of the radiographic features of the common bone tumours.

Core skills

-
Reporting plain radiographs, radionuclide investigations, CT and MR of common musculoskeletal disorders under supervision.
-
Managing and reporting radiographs, CT and MR of musculoskeletal trauma.

-
The ability to recommend and guide the most appropriate imaging modality for 
the clinical problem presented.

Neuroradiology

Core knowledge

-
Knowledge of the normal anatomy and normal variants of the skull, skull base, the brain, spine, spinal cord and nerve roots.

-
Understanding the rationale for selecting certain imaging modalities, and the use of contrast enhancement, in diagnosing diseases of the central and peripheral nervous system.

-
Imaging features on CT and MR and differential diagnosis of stroke, haemorrhage, and other vascular lesions of the brain and spinal cord and of the application of CT and MR angiography.

-
Diagnosis of skull and spinal trauma and its neurological sequelae.

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

-
Diagnosis of benign and malignant tumours of the skull, skull base, brain, spine, spinal cord and cranial and peripheral nerves.

-
Understanding the role of nuclear medicine including PET in neurological 
disorders.

Core skills

-
Reporting radiographs of the skull and spine.

-
Managing and reporting cranial and spinal CT and MR.

-
Observation of cerebral and spinal angiography and myelography.

-
Observation of carotid ultrasound including Doppler of supra-aortic and intracranial vessels.

-
Understanding the application of interventional procedures.

Oncology

Core knowledge

-
Familiarity with tumour staging nomenclature.

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

-
Radiological manifestations of complications in tumour management.

Core skills

-
Reporting radiographs performed to assess tumours.

-
Performing and reporting ultrasound, CT, MR and, where possible, radionuclide 
examinations for staging and monitoring tumours.

Paediatric   

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 
  disease 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
Core knowledge

-
Normal paediatric anatomy and normal variants with par- ticular relevance to normal maturation and growth.

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

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

-
Disorders and imaging features of the neonate.

-
Understanding the special requirements for radiation safety and contrast dosage 
for the paediatric population.

Core skills

-
Reporting conventional radiographs in the investigation of paediatric disorders.

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

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

-
Managing and reporting CT and MR examinations.

-
observation of interventional techniques eg. management of intussussception.

Thorax

Core knowledge

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

-
Recognizing and understanding the  significance of generic signs on chest 
radiographs 
and C.T.
-
Features on radiographs and CT and differential diagnosis of diffuse infiltrative and alveolar lung disease, airways and obstructive lung disease.

-
Recognizing solitary and multiple pulmonary nodules, benign and malignant neoplasms, hyperlucencies and their potential aetiology and evaluation.
-
Thoracic diseases in immuno-compromised patients and congenital lung disease.

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

-
Abnormalities of the chest wall, mediastinum, and pleura.

Core skills

-
Managing and reporting under supervision radiographs, chest radiographs, V/Q scans, thoracic CT, high-resolution chest CT, and C.T.P.A. technique and interpretation.

-
Use of ultrasound in diagnosis and aspiration of pleural effusions.

Urogenital

Core knowledge (see also obstetrics and gynaecology)

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

-
Knowledge of the normal anatomy of the retroperitoneum, pelvis and genital tracts.

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

-
Imaging features and appropriate investigation of calculus disease.

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

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

-
Imaging features and investigation of renal transplants.

-
Imaging features and differential diagnosis of prostate and testicular pathology, 
diagnostic features and imaging characterisation of common renal masses.

Core skills

-
Reporting radiographs of the urinary tract.

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

-
Performing and reporting transabdominal ultrasound imaging of the urinary tract and testis.

-
Managing and reporting computed tomography and MR imaging of the retroperitoneum, urinary tract and pelvis.

-
Observing and understanding application, hazards and roles of interventional 
techniques and nephrostomies.


