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FOREWORD TO VERSION 4 

 

The discipline of radiology, which began with the discovery of X-rays in 1895, initiated a revolution 

that has profoundly influenced all areas of healthcare. The development of X-ray imaging, computed 

tomography (CT), and subsequently magnetic resonance imaging (MRI) has been associated with 

numerous Nobel Prize-winning scientific advances and has contributed substantially both to 

medicine and to related scientific disciplines. This progress has continued with increasing momentum 

to the present day. 

The digital and technological revolution has further enhanced the importance of radiology, 

fundamentally transforming medical practice in both diagnosis and treatment. This transformation 

continues at a rapid pace and is expected to become one of the principal drivers of future 

developments in healthcare. Consequently, continuous modernization and improvement of radiology 

education are indispensable. 

Radiology and radiology residency training are closely linked not only to the basic sciences, including 

physics, anatomy, and physiology, but also to all clinical disciplines. Furthermore, owing to the rapid 

evolution of information and communication technologies, radiology maintains a close relationship 

with various engineering disciplines. For these reasons, radiology training is inherently dynamic, 

comprehensive, and highly specialized. 

Radiology residency programs must be carefully structured to ensure the training of competent and 

highly qualified specialists. In this context, accreditation, certification, program evaluation, 

assessment methodologies, educational resources and environments, and continuous quality 

improvement constitute key elements of an effective training system. One of the most important 

components of this process is the development of a comprehensive core curriculum, which should be 

reviewed and updated at regular intervals. 

Accordingly, the Turkish Board of Radiology (TRYK), through its Program Development Commission, 

has undertaken a comprehensive revision of the Core Radiology Residency Training Program. The 

updated curriculum has been prepared with consideration of international standards and national 

requirements. It serves as the principal guide and reference for institutions providing radiology 

residency training and incorporates current developments and innovations in the discipline.  

In addition to topics related to the basic sciences and clinical disciplines, the curriculum includes 

educational objectives in communication, information technology, ethics, behavioural sciences, and 

research. The curriculum also serves as an important reference for board examinations, program 

evaluation visits, and accreditation processes. 

To ensure consistency of terminology and alignment with contemporary developments in European 

radiology education, the curriculum incorporates Level 1 and Level 2 training definitions. It also 

provides rotation recommendations applicable to institutions employing either modality-based or 

system-based residency training models. 

A major component of this Core Curriculum consists of clearly defined knowledge, skills, and 

professional attitude objectives. Furthermore, sample assessment tools supporting multiple 

evaluation methodologies are included to facilitate competency-based training and assessment. 

On behalf of the Turkish Board of Radiology, I would like to express my sincere appreciation to the 

Turkish Society of Radiology and to all members of the Program Development Commission whose 



dedication and valuable contributions made this work possible. We firmly believe that this 

curriculum will make a significant contribution to the advancement of radiology residency education. 

Prof. Dr. Utku ŞENOL 

President 

Turkish Board of Radiology 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



FOREWORD 

Radiological diagnostic methods entered medical practice at the beginning of the twentieth century 

and have developed continuously with increasing momentum. Today, they constitute an 

indispensable component of modern medicine and healthcare. 

Initially limited to X-ray imaging, radiology has expanded enormously through technological advances 

to encompass ultrasonography, magnetic resonance imaging, and numerous advanced imaging 

techniques. In parallel with this technological diversification, the remarkable scientific discoveries 

and increasing subspecialization within modern medicine have naturally influenced radiology, leading 

to extensive subspecialization, particularly within organ-system-based imaging. 

Today, a general radiologist is expected to possess foundational imaging knowledge across a broad 

spectrum of organ systems, ranging from the nervous system and musculoskeletal system to 

cardiovascular structures and abdominal organs. Without such comprehensive expertise, it would be 

impossible to adequately meet the increasingly specialized consultation demands of clinical 

colleagues. 

Conversely, a general radiologist equipped with a strong foundation in organ-system imaging will be 

better positioned to pursue future subspecialization within any field of radiology and more readily 

achieve the ultimate goal of becoming a true “clinical radiologist.” As the body of medical knowledge 

continues to expand exponentially, radiology—like all medical disciplines—must adapt and plan its 

future accordingly. 

Recognizing these requirements, the Turkish Board of Radiology (TRYK) has, since its establishment in 

2002, regarded the provision of radiology residency training at the highest possible standard 

throughout the country as one of its primary objectives. The development of a nationally applicable 

core curriculum was therefore one of its earliest and most important achievements. 

However, advances in medicine and radiology in recent years have necessitated substantial 

expansion and enrichment of this document. These developments have occurred not only nationally 

but also internationally. Consequently, the European Society of Radiology (ESR) has also undertaken 

comprehensive curriculum development initiatives, which have served as valuable references for our 

own efforts. 

In light of these developments, the TRYK Curriculum Development Commission, in collaboration with 

the TRYK Executive Board, initiated the preparation of a new and more comprehensive training 

program. Building upon the existing curriculum and drawing extensively from the European Training 

Curriculum for Radiology published in 2014, the Commission conducted an intensive program of 

meetings and consultations to adapt both documents to current national requirements while 

ensuring compliance with international standards for healthcare delivery and medical education. 

In addition to the ESR curriculum, the TRYK curriculum incorporates a range of assessment tools, 

feedback forms, and a sample resident development portfolio. Draft versions were circulated among 

all radiology subspecialty societies and working groups within Turkey to maximize professional 

contribution and consensus. 

The curriculum presented here should not be regarded as the final stage in the development of 

radiology education. Rather, it should be viewed as an important milestone that will support future 

improvements and refinements. The curriculum and its accompanying documents provide a 

framework from which radiology training institutions may develop their own institutional programs 

and educational tools. 



The Turkish Board of Radiology firmly believes that this initiative represents a major step forward in 

advancing the quality of radiology education and radiological services throughout Türkiye. 

Prof. Dr. Süha Süreyya ÖZBEK 

President, Turkish Board of Radiology 

2014 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ABBREVIATIONS 

ACR – American College of Radiology 

ALARA – As Low As Reasonably Achievable 

AVF – Arteriovenous Fistula 

AVM – Arteriovenous Malformation 

ASAS – Assessment of Spondyloarthritis International Society 

BI-RADS – American College of Radiology Breast Imaging Reporting and Data System 

CT – Computed Tomography 

CTA – Computed Tomography Angiography 

CTDI – Computed Tomography Dose Index 

DLP – Dose Length Product 

DRL – Diagnostic Reference Levels 

GI – Gastrointestinal System 

GU – Genitourinary System 

HU – Hounsfield Unit 

KAP – Kerma Area Product 

MR – Magnetic Resonance 

MRA – Magnetic Resonance Angiography 

MRI – Magnetic Resonance Imaging 

MRCP – Magnetic Resonance Cholangiopancreatography 

NSF – Nephrogenic Systemic Fibrosis 

PET – Positron Emission Tomography 

PET/CT – Positron Emission Tomography / Computed Tomography Hybrid Imaging 

PET/MR – Positron Emission Tomography / Magnetic Resonance Hybrid Imaging 

PI-RADS – Prostate Imaging Reporting and Data System 

RECIST – Response Evaluation Criteria in Solid Tumors 

SIOPEN – International Society of Paediatric Oncology Europe Neuroblastoma 

SPECT – Single Photon Emission Computed Tomography 

TSR – Turkish Society of Radiology 

TRYK – Turkish Board of Radiology 

US – Ultrasonography 



WHO – World Health Organization 

HRCT – High-Resolution Computed Tomography 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



A. PURPOSE 

The purpose of the Turkish Board of Radiology (TRYK) Residency Training Program is to train 

radiologists who possess the competencies required to diagnose and treat health conditions 

affecting individuals of all ages through the use of medical imaging modalities, in accordance with the 

principles of evidence-based medicine, good medical practice, and internationally accepted 

standards. 

Furthermore, the program aims to cultivate lifelong learning, professional motivation, appropriate 

habits, ethical conduct, professional attitudes, and a commitment to continuous personal and 

professional development across all aspects of radiological practice. 

 

B. USE OF THE TRAINING PROGRAM 

The Radiology Residency Training Program consists of multiple complementary components that 

collectively serve a common educational purpose. 

The Turkish Board of Radiology recommends that residency training institutions adapt these 

components to their own institutional circumstances while maintaining the principles of universal 

scientific standards, excellence in medical education, and high-quality healthcare delivery. 

The curriculum is intended to support residency training institutions in: 

• Developing written institutional training programs 

• Defining institutional roles and responsibilities 

• Establishing teaching, assessment, and feedback systems 

• Planning written and oral educational activities 

• Designing and managing the overall residency training process 

Because of the rapidly evolving nature of communication technologies and modern healthcare 

systems, a number of subjects that were not previously emphasized in radiology training have been 

incorporated into this curriculum to meet the requirements of twenty-first-century radiology 

practice. 

These include: 

• Communication skills 

• Administrative and management principles 

• Evidence-based medicine 

• Biostatistics 

Although these topics may initially appear less directly related to radiology, they have become 

essential components of contemporary healthcare delivery and healthcare administration. 

Educational objectives in these areas may be achieved through seminars, courses, workshops, and 

other educational activities delivered either within or outside the institution by appropriately 

qualified educators. 



The assessment and feedback forms included in the appendices, together with the sample resident 

development portfolio, may either be adopted directly by training institutions or adapted to local 

requirements while preserving their underlying educational principles. 

We believe that all individuals responsible for residency training—particularly institutional training 

directors and educational supervisors—will derive substantial benefit from this curriculum. 

Radiology educators will be provided with clearly defined and up-to-date educational objectives 

relevant to the areas for which they are responsible. This facilitates both the development of 

comprehensive educational programs and the establishment of clear standards for evaluation. 

Radiology residents, who represent the primary stakeholders and beneficiaries of the training 

process, will also benefit significantly from the curriculum. Through institution-specific training 

programs developed from this framework, prospective residents will be able to evaluate and 

compare the educational opportunities offered by different training centres before commencing 

training. 

Once residency training has begun, residents will be able to monitor the educational process and 

assess the extent to which the delivered training corresponds with the published curriculum. 

Above all, the residency training program should be regarded as a formal and transparent 

educational framework that presents the entire training process, clearly defines expectations, and 

assigns responsibilities and authority to all stakeholders in accordance with their respective roles. 

Although certain modifications may be required to accommodate national or institutional 

circumstances, the fundamental principles of modern medical education and healthcare delivery 

remain universal. 

Accordingly, this curriculum should not be viewed as a framework that must immediately be 

implemented in its entirety in every institution. Rather, it should be regarded as an aspirational 

standard toward which institutions should strive to progress as rapidly and comprehensively as 

possible. 

 

C. GENERAL STRUCTURE OF RESIDENCY TRAINING 

C.1 DEFINITIONS 

C.1.1 Terminological Definitions 

a) Radiology 

Radiology is the medical specialty concerned with the diagnosis of disease through contemporary 

imaging methods that utilize ionizing radiation or other energy sources, including: 

• Conventional radiography 

• Fluoroscopy 

• Angiography 

• Mammography 

• Ultrasonography 



• Doppler ultrasonography 

• Computed tomography 

• Magnetic resonance imaging 

• Bone densitometry 

• Molecular imaging 

• Positron emission tomography/computed tomography (PET/CT) 

• Positron emission tomography/magnetic resonance imaging (PET/MRI) 

• Other imaging modalities that may be developed in the future 

Radiology also encompasses image-guided diagnostic and therapeutic procedures, collectively 

referred to as Interventional Radiology. 

b) Radiologist 

A radiologist is a medical graduate who has completed comprehensive residency training in general 

radiology and is qualified to utilize contemporary imaging techniques, interpret imaging findings, 

prepare radiological reports, and perform interventional radiological procedures. 

Radiologists are expected to have received training in all recognized subdivisions of radiology. 

c) Radiology Resident 

A radiology resident is a medical graduate who undertakes radiology specialty training in accordance 

with the duration and requirements specified by the relevant regulations and this curriculum. 

d) Training Institution 

A training institution refers to a University Department of Radiology, a Ministry of Health Training 

and Research Hospital Department of Radiology, or a radiology department operating under a 

shared-use agreement between a university and a Ministry of Health hospital that provides 

accredited residency training in general radiology. 

e) Institutional Training Director 

Each radiology training institution shall designate an educator responsible for residency training. 

This individual must possess sufficient experience in radiology education and practice and actively 

participate in all phases of curriculum planning, development, implementation, and evaluation. 

f) Educational Supervisor 

Each resident shall be assigned an Educational Supervisor who provides guidance and support 

regarding professional and personal development. 

A single educator may serve as Educational Supervisor for more than one resident. 

The Educational Supervisor is responsible for monitoring: 

• Participation in theoretical and practical training activities 

• Maintenance of the resident development portfolio 



• Professional conduct and values 

• Relationships with patients, healthcare professionals, and colleagues 

• Professional and scientific integrity 

 

C.1.2 Training Levels 

Residency training consists of two principal levels: 

Level 1 

Level 1 encompasses the first three years of residency training. 

The resident’s thesis topic should be identified during this period. 

Level 2 

Level 2 encompasses the fourth and fifth years of residency training and subsequent advanced 

training. 

This stage provides greater flexibility and includes elective rotations tailored to the resident’s areas 

of interest. 

Residents are expected to complete the evaluation and writing phases of research projects and thesis 

work initiated during Level 1. 

Level 3 (Subspecialty Training) 

Level 3 refers to subspecialty training undertaken after completion of the five-year general radiology 

residency program. 

Training at this level pertains to specific radiology subspecialties and falls outside the scope of the 

present curriculum. 

 

C.2 EDUCATIONAL RESOURCES 

Radiology residency training can only be provided effectively when adequate educational resources 

are available, including: 

• Qualified faculty members 

• Appropriate educational environments 

• Adequate physical infrastructure 

• Sufficient patient volume 

• Appropriate examination material 

• Educational resources 

The required minimum standards have been established in the document entitled: 

“Turkish Society of Radiology National Standards for Residency Training.” 



C.2.1 Institutional Structure 

Patient volume and case diversity within a radiology training institution must be sufficient to enable 

residents to acquire adequate experience in all areas of general radiology. 

Institutions providing general radiology training should include major clinical disciplines such as: 

• Internal Medicine 

• General Surgery 

• Neurology 

• Paediatrics 

• Urology 

• Orthopaedics and Traumatology 

• Thoracic Surgery 

• Cardiovascular Surgery 

• Neurosurgery 

• Obstetrics and Gynaecology 

as well as major laboratory disciplines including: 

• Microbiology 

• Pathology 

• Biochemistry 

Where institutions provide services focused on a specific disease group, organ system, or age 

group—such as oncology hospitals, cardiovascular hospitals, or children's hospitals—training 

requirements should be fulfilled through affiliations with other healthcare institutions, allowing 

appropriate rotations to provide comprehensive radiology training. 

 

C.2.2 Imaging Equipment and Training 

Radiology residency training should be conducted only in institutions capable of providing adequate 

training in the imaging modalities specified by the TRYK Residency Training Program. 

The minimum equipment requirements are: 

a) Conventional Radiography 

b) Fluoroscopy Equipment 

c) Mammography 

d) Catheter Angiography (Digital Subtraction Angiography) 

e) Ultrasonography and Doppler Ultrasonography 

f) Multidetector Computed Tomography 



g) Magnetic Resonance Imaging (minimum 1.5 Tesla) 

A training institution must possess at least five of these major imaging modalities. 

Where deficiencies exist, the relevant training must be provided through rotations at another 

accredited training institution for periods no shorter than those specified in the curriculum. 

Institutions are also expected to provide: 

• Vascular interventional radiology procedures 

• Non-vascular interventional radiology procedures 

• Obstetric grayscale ultrasonography 

• Obstetric Doppler ultrasonography 

• Adequate patient flow to support training 

Where these opportunities are unavailable, training must be obtained through external rotations. 

The total number of external rotations should not exceed three. 

Training in hybrid imaging and nuclear medicine techniques should be provided through 

collaboration with radiology and/or nuclear medicine departments. 

Training in bone densitometry is also recommended. 

 

C.2.3 Educators 

The faculty of a radiology training institution must satisfy the requirements defined in the Turkish 

Society of Radiology National Standards for Residency Training. 

All educators should: 

• Possess teaching expertise and experience 

• Remain current with developments in radiology and medical education 

• Participate actively in educational activities 

• Have experience in research and scholarly activity 

The institution must employ a sufficient number of qualified educators to ensure uninterrupted 

training, including during periods of leave. 

A minimum of five educators is recommended. 

For optimal educational effectiveness, it is recommended that there be no more than three residents 

per educator. 

Specialization among educators is encouraged in areas including: 

• Neuroradiology 

• Musculoskeletal Radiology 

• Cardiovascular Radiology 



• Interventional Radiology 

• Thoracic Radiology 

• Breast Radiology 

• Abdominal Radiology 

• Paediatric Radiology 

• Head and Neck Radiology 

• Emergency Radiology 

Where specialist educators are unavailable, residents may complete the required training through 

rotations at other institutions, provided that the total number of external rotations does not exceed 

three. 

Each institution must appoint an Institutional Training Director responsible for planning, 

coordinating, managing, and evaluating all educational activities. 

Responsibilities include coordination of: 

• Rotations 

• Resident development portfolios 

• Meetings 

• Educational activities 

Within universities, this role may be undertaken by the Head of Department or delegated to another 

qualified educator. 

Each resident must also have an Educational Supervisor responsible for professional development 

and mentorship. 

Where the number of residents exceeds the number of educators, a single educator may supervise 

multiple residents. 

  

C.3 DURATION OF TRAINING 

Medical knowledge and radiological practice continue to evolve rapidly. 

To ensure residency training consistent with the requirements of contemporary medicine and high-

quality healthcare delivery, the duration of radiology residency training was established as five years 

by the Medical Specialization Board Curriculum Development and Standards System effective 1 April 

2017, consistent with the recommendations of both the Turkish Society of Radiology National 

Standards and the European Society of Radiology. 

  

C.4 CORE COMPETENCY AREAS 

The primary outcome of radiology residency training is the development of a competent provider of 

radiological services. 



Comprehensive medical knowledge and technical skills alone are insufficient to produce an effective 

radiologist. 

The curriculum must also cultivate residents as: 

• Effective communicators 

• Collaborative team members 

• Leaders and managers 

• Health advocates 

• Professionals 

• Scholars and scientists 

  

C.5 LEARNING AND TEACHING METHODS 

The following educational methods may be utilized during residency training: 

1. Structured Educational Activities 

• Faculty lectures and presentations 

• Seminars 

• Conferences 

• Case discussions 

• Journal presentations and critical appraisal sessions 

• Problem-based learning activities 

• Interdisciplinary case conferences and scientific meetings 

• Congresses and symposia 

• Professional courses 

• Other educational activities 

2. Practical Training Activities 

• Performing imaging examinations 

• Reporting imaging studies 

• Preparing and delivering seminars and conference presentations 

• Planning and conducting scientific research 

• Preparing and presenting scientific communications 

• Writing scientific publications 

• Preparing a residency thesis 



• Communication with colleagues and other healthcare personnel regarding patient care 

• Communication with patients and their relatives regarding patient care 

• Other practical educational activities 

3. Independent and Exploratory Learning Activities 

• Follow-up of patient outcomes 

• Peer-to-peer learning 

• Reading scientific literature 

• Research activities 

• Teaching activities 

• Computer-assisted and distance learning 

• Other independent learning activities 

  

C.6 ASSESSMENT AND EVALUATION METHODS 

The following assessment methods may be utilized during residency training: 

• General Faculty Evaluation (annual, semi-annual, or end-of-rotation) 

• Structured Written Examinations 

 Essay-type examinations 

 Multiple-choice examinations 

• Structured Oral Examinations 

• Structured Skills Assessments 

 Objective Structured Clinical Examination (OSCE) 

 Clinical Objective Reasoning Examination (CORE) 

 Computer-based image interpretation examinations 

 Other competency-based assessment methods 

  

• Mini Case Examination 

(See Appendix 1 for Sample Evaluation Form) 

The Mini Case Examination is designed to assess the resident’s radiological knowledge and 

performance within actual clinical imaging practice using a specific imaging modality. 

The assessment evaluates the resident’s performance throughout the entire diagnostic process, 

including: Theoretical knowledge relating to the imaging modality and clinical condition, Selection 



and application of appropriate imaging protocols, Recognition of imaging findings, Interpretation and 

reporting of findings, Communication with patients and healthcare personnel where appropriate 

The assessment is based on direct observation of performance. 

The evaluator scores the resident’s performance using a structured assessment form and rating 

scale. 

Constructive feedback is subsequently provided to support professional development. 

This method may also be used as a competency-based assessment tool. 

To improve validity and reliability, assessments should be performed by different evaluators and 

should include multiple observations. 

The Turkish Board of Radiology recommends that each resident undergo Mini Case Examinations 

between four and eight times annually, during different rotations, in different clinical environments, 

involving different patients and evaluators. 

  

•Evaluation of Report Archive Records 

Assessment may also be performed through review of printed or electronic reporting archives. 

  

•Turkish Board of Radiology Certification Examination – Written Component 

The Turkish Board of Radiology Certification Examination consists of written and practical 

components conducted annually. 

Although the examination is primarily intended for certified radiologists seeking board certification, 

residents in their final year of training are eligible to sit the written component. 

Residents who successfully complete the written examination may, after obtaining specialist 

registration, become eligible for certification by successfully completing one of the next three 

practical examinations. 

The Turkish Board of Radiology strongly encourages final-year residents to participate in the written 

examination because it provides valuable feedback regarding their professional development and 

readiness for independent practice. 

  

•Progress Examination 

The Progress Examination is a longitudinal assessment administered simultaneously to all residents in 

training. 

Unlike examinations conducted at the completion of a specific rotation or educational block, the 

Progress Examination evaluates the resident’s overall development and level of knowledge at regular 

intervals throughout training. 

Because the examination encompasses all topics included within the curriculum, it assesses the 

educational process as a whole. 



Rather than focusing on isolated or short-term knowledge acquisition, the examination evaluates 

integrated and functional knowledge that residents are expected to retain and apply throughout 

their professional careers. 

The examination provides guidance, information, and feedback not only to residents but also to 

educators and training institutions. 

Because it is administered to trainees who are still undergoing education, the Progress Examination 

should be regarded primarily as a formative assessment tool rather than a summative assessment. 

The Turkish Board of Radiology administers national Progress Examinations to radiology residents at 

regular intervals and strongly encourages participation from the first year of residency onward. 

  

• Direct Observation of Procedural Skills (DOPS) 

(See Appendix 2 for Sample Evaluation Form) 

This method is used to assess practical procedural skills. 

Assessment is based upon direct observation of the resident performing a procedure. 

The evaluator observes and scores performance using a structured stepwise assessment guide. 

This process evaluates:  Individual psychomotor components of the procedure , Overall procedural 

competence 

Following the assessment, structured feedback is provided to support further development. 

The method may also be used to determine competency. 

To maximize validity and reliability, assessments should be conducted by multiple evaluators and 

include repeated observations. 

  

• 360-Degree Evaluation Survey 

(Multi-Source Feedback) 

(See Appendix 3 for Sample Survey Form) 

The 360-Degree Evaluation Survey provides a comprehensive assessment of the resident’s 

professional performance through feedback obtained from: Faculty members, Peers, Other 

healthcare professionals, Patients, 

The primary purpose of this assessment is to evaluate and provide feedback regarding: Professional 

attitudes, Behaviour, Professionalism, Teamwork, Responses to clinical and non-clinical situations 

and Ethical dimensions of decision-making 

The method is intended primarily as a developmental feedback tool rather than an examination. 

360-Degree Evaluations should be performed at intervals of six to twelve months and should include 

self-assessment. 

These evaluations are considered particularly valuable in promoting the development of professional 

attitudes and values. 



• Resident Development Portfolio (See Appendix 4 for Sample Portfolio) 

The Resident Development Portfolio is a structured collection of documents that contains: Feedback 

received during training, Results of various assessments, Evidence of competency achievement 

The portfolio also enables residents to monitor their own educational progress and review their 

development periodically with their Educational Supervisor. 

The portfolio includes:  Personal information, Internal and external rotations, Examination results,  

Presentations, Publications, Scientific activities, Awards and achievements, Residency thesis, 

information and Educational feedback records 

Through the portfolio, residents are able to document their accomplishments, demonstrate their 

professional development, and provide evidence of competency when required. 

The Resident Development Portfolio, which also incorporates the resident logbook, is considered a 

highly valuable educational and assessment tool because it: Guides learning, Strengthens 

communication between residents and educators and Documents educational achievements 

  

• Self-Assessment 

Self-assessment may be performed using the 360-Degree Evaluation Form or through other 

structured assessment instruments and open-ended evaluation methods considered appropriate. 

Information obtained through assessment methods marked with an asterisk (*) should be regarded 

as confidential developmental data intended to support personal and professional growth and 

should be stored in accordance with confidentiality principles. 

  

C.7 EVIDENCE OF COMPETENCE 

The following may be used as evidence of competency achievement during residency training: 

• Examination results 

• Records of procedures, observations, and patient encounters 

• Certificates (e.g., emergency medicine courses, professional courses) 

• Certificates of attendance 

• Reports from the resident’s Educational Supervisor (particularly regarding professional attitudes) 

 

 

 

 

 

 

 



D. RESIDENCY TRAINING PROGRAM 

The residency training program should provide sufficient patient volume and diversity to ensure 

exposure to all radiological examinations, procedures, and interpretations. 

The purpose of training is to progressively increase the resident’s knowledge, experience, and 

professional responsibility while teaching commonly performed diagnostic and interventional 

radiological procedures. 

The curriculum does not specify minimum procedural numbers. 

However, the Institutional Training Director is responsible for ensuring, through review of the 

Resident Development Portfolio, that all required procedures have been performed. 

Where procedural exposure is inadequate, corrective measures should be implemented. 

An appropriate method is for residents to maintain records of all examinations reported and 

procedures performed during each rotation, which are subsequently reviewed and verified by the 

supervising faculty member and included within the development portfolio. 

The curriculum requires training in examinations and procedures involving all organ systems and all 

age groups using: *Radiography, Fluoroscopy, Computed Tomography (CT), Magnetic Resonance 

Imaging (MRI), Ultrasonography (US), Mammography and Angiography. 

Because of its close relationship with imaging technology and the shared use of hybrid imaging 

techniques, residency training includes a mandatory two-month Nuclear Medicine rotation. 

The Nuclear Medicine department providing this rotation must be an accredited primary training 

department. 

Where this is not available within the institution, the rotation must be completed at another 

accredited institution. 

Residents are also encouraged to receive Basic and Advanced Life Support training during their first 

year of residency. 

* Radiological examinations performed by administering contrast material through intravascular or intraluminal 

routes and generally using fluoroscopic equipment (such as barium swallow, esophagogastroduodenography, 

small-bowel follow-through, colon examination, voiding cystourethrography, retrograde urethrography, 

fistulography, etc.) were among the most frequently performed radiological procedures in previous years and 

constituted an important part of daily radiology practice. Today, however, due to advances in imaging 

technologies and the increasing use of alternative imaging methods by clinicians, the number of these 

examinations has decreased considerably. In addition, in some cases, the contrast agents traditionally used as 

the first choice in these studies are no longer being produced. Consequently, devices manufactured solely for 

fluoroscopic procedures are no longer available; instead, more comprehensive systems or simpler hybrid 

systems are being produced. Nevertheless, in pediatric age groups and in certain specific situations in adult 

patients, these radiological examinations remain indispensable and continue to preserve their diagnostic value. 

Ideally, these examinations should be performed using dedicated fluoroscopy units and by radiologists who 

maintain expertise in this field. Therefore, the radiological examinations listed above under the heading 

‘Fluoroscopic Examinations’ are included within the scope of the data presented above.  

Demand for these examinations may vary from center to center; however, particularly because they are 

performed less frequently in adult patients and because they continue to retain their diagnostic importance in 

pediatric patients, these examinations are included in the training curriculum and should be 

performed/interpreted by radiologists who maintain competence in this area. 



D.1 LEARNING OBJECTIVES 

D.1.1 General Learning Objectives 

D.1.1.1 General Knowledge Objectives 

General Knowledge Objectives focus primarily on the acquisition of the theoretical foundations of 

radiology. 

Achievement of these objectives is supported through: Structured educational activities, Practical 

educational activities and Independent and self-directed learning activities. 

For each imaging modality, the resident should: 

1. Understand the fundamental physical principles of the modality. 

2. Understand the components and operational mechanisms of the imaging system. 

3. Understand image formation processes. 

4. Know examination techniques, protocols, and parameters. 

5. Recognize imaging artefacts and understand methods for their correction. 

6. Understand common causes of equipment malfunction. 

7. Understand safety and protection measures relevant to the modality. 

8. During the initial phase of each rotation, work alongside radiographers for at least one week 

using the modality most frequently employed in that rotation (e.g., radiography, 

mammography, fluoroscopy, angiography, CT, MRI), in order to understand the complete 

examination process and acquire the ability to independently perform basic examinations. 

For each organ system, the resident should possess: 

1. Fundamental anatomical knowledge. 

2. Knowledge of radiological anatomy. 

3. Fundamental physiological knowledge. 

4. Understanding of basic pathophysiological mechanisms. 

5. Knowledge of embryological development. 

6. Knowledge of the clinical features of diseases affecting the system. 

7. Ability to recognize fundamental radiological lesions associated with disease. 

8. Ability to recognize normal anatomical variations. 

9. Knowledge of emergency radiological approaches relevant to the system. 

10. Knowledge of established radiological signs and diagnostic patterns. 

11. Ability to accurately characterize lesions. 

12. Ability to correlate radiological findings with clinical presentation. 

13. Ability to perform systematic differential diagnosis. 



14. Ability to base interpretation and recommendations on evidence. 

15. Ability to select appropriate radiological diagnostic and therapeutic algorithms. 

16. Ability to provide appropriate guidance before procedures, after diagnosis, and during 

follow-up. 

For all organ systems, particular emphasis should be placed on: 

• Patient positioning for radiographic examinations in adults, neonates, infants, and children 

• Radiation exposure levels at skin surface, kVp selection, and radiation-scatter reduction techniques 

  

D.1.1.2 General Skills Objectives 

General Skills Objectives encompass the practical competencies that residents are expected to 

acquire during residency training. 

These competencies are achieved progressively through: Observation of educators, Assisting 

educators, Performing procedures under supervision and Performing procedures independently 

 

Procedures may be classified into four categories: 

1. Procedures Requiring Knowledge and Understanding 

The resident should explain to the patient and/or their relatives how the procedure is performed and 

its expected outcomes. 

2. Procedures Requiring Observation Only 

The resident should be able to perform the procedure in accordance with established guidelines or 

protocols in emergency situations. 

3. Procedures Expected to Be Performed Without Mastery-Level Competence 

The resident should be able to perform procedures in uncomplicated and commonly encountered 

clinical situations. 

This includes the ability to: 

• Conduct preliminary assessment and evaluation 

• Develop an appropriate management plan 

• Inform patients and their relatives 

4. Procedures Expected to Be Performed at Mastery Level 

The resident should be able to independently perform procedures, including those involving complex 

clinical situations. 

This includes the ability to: 

• Conduct comprehensive assessment and evaluation 

• Develop and implement appropriate management plans 



• Inform patients and their relatives 

  

D.1.1.2.1 SKILLS REQUIRING THEORETICAL KNOWLEDGE 

Residents should possess knowledge of: 

a) Dosimeter utilization 

b) Radiographic quality-control testing 

c) Nuclear medicine applications 

d) Fundamental principles of biostatistics 

  

D.1.1.2.2 PROCEDURES REQUIRING OBSERVATION ONLY 

Residents should be familiar with the following procedures through observation: 

a) Stent placement procedures 

b) Angioplasty procedures 

c) Embolization procedures 

d) Arthrography 

e) Myelography 

f) Sialography 

g) Ductography 

h) Enteroclysis 

  

D.1.1.2.3 PROCEDURES EXPECTED TO BE PERFORMED WITHOUT MASTERY-LEVEL COMPETENCE 

Residents should be able to perform the following procedures in routine clinical situations: 

a) Establishment of intravenous access 

b) Reduction of intestinal intussusception 

c) Hysterosalpingography 

d) Virtual endoscopic CT examinations 

  

D.1.1.2.4 PROCEDURES EXPECTED TO BE PERFORMED AT MASTERY LEVEL 

Procedural Competency List 

a) Ability to Operate Fluoroscopy Equipment and Perform Direct Table Examinations 

(particularly in the pediatric population) 



• Barium swallow (esophageal transit study) 

• Esophago-gastro-duodenography (upper gastrointestinal contrast study) 

• Small bowel follow-through examination 

• Contrast enema (colon examination) 

• Voiding cystourethrography (VCUG) 

• Retrograde urethrography 

• Fistulography 

• T-tube cholangiography 

• Intravenous urography 

• Respiratory fluoroscopy (assessment of diaphragmatic motion) 

  

b) Ability to Operate Ultrasonography Equipment and Differentiate Pathology 

• Neck ultrasonography 

• Thyroid ultrasonography 

• Parathyroid ultrasonography 

• Salivary gland ultrasonography 

• Scrotal ultrasonography 

• Penile ultrasonography 

• Upper abdominal ultrasonography 

• Pelvic ultrasonography 

• Transplant ultrasonography 

• Hip ultrasonography 

• Breast ultrasonography 

• Endocavitary and endoluminal ultrasonography 

• Extremity soft-tissue and tendon ultrasonography 

• Transcranial ultrasonography 

• Obstetric ultrasonography 

• Thoracic ultrasonography 

• Spinal ultrasonography 

• Pediatric ultrasonography 

• Intraoperative ultrasonography 



c) Ability to Operate Doppler Ultrasonography Equipment and Differentiate Pathology 

• Carotid and vertebral artery Doppler ultrasonography 

• Transcranial Doppler ultrasonography 

• Upper-extremity arterial and venous Doppler ultrasonography 

• Lower-extremity arterial and venous Doppler ultrasonography 

• Bypass graft Doppler ultrasonography 

• Hemodialysis fistula Doppler ultrasonography 

• Abdominal aortic Doppler ultrasonography 

• Renal arterial and venous Doppler ultrasonography 

• Transplant Doppler ultrasonography 

• Portal venous system Doppler ultrasonography 

• Obstetric Doppler ultrasonography 

• Gynecologic Doppler ultrasonography 

• Scrotal Doppler ultrasonography 

• Penile Doppler ultrasonography 

• Intraoperative Doppler ultrasonography 

  

d) Interventional Radiology Skills 

• Image-guided needle biopsies 

• Drainage of abscesses, fluid collections, pleural effusions, ascites, and cysts 

• Percutaneous nephrostomy and related procedures 

• Venous catheterization procedures 

• Suturing techniques 

  

e) Ability to Perform, Interpret, and Direct Angiographic Examinations 

• Aortic arch angiography 

• Aorto-femoro-popliteal angiography 

• Renal angiography 

• Portal angiography 

• Pulmonary angiography 

• Celiac trunk angiography 



• Cerebral angiography 

• Venography 

  

f) Ability to Perform, Interpret, and Direct Conventional Imaging Examinations 

• Skull and facial radiography 

• Vertebral radiography 

• Upper-extremity radiography 

• Lower-extremity radiography 

• Chest radiography 

• Abdominal radiography 

• Pelvic radiography 

• Joint radiography 

  

g) Ability to Perform, Interpret, and Direct Magnetic Resonance Imaging (MRI) Examinations 

• Brain MRI 

• Neck MRI (including laryngeal and nasopharyngeal examinations) 

• Cardiac MRI 

• Thoracic MRI 

• Abdominal MRI 

• Pelvic MRI 

• MRI of the vertebral column and spinal cord 

• MRI of the upper and lower extremities 

• Shoulder, knee, elbow, and hip MRI 

• Hand, wrist, foot, and ankle MRI 

• Breast MRI 

• Magnetic resonance angiography (MRA), including cerebral, abdominal, peripheral arterial, and 

venous examinations 

  

h) Ability to Perform, Interpret, and Direct Computed Tomography (CT) Examinations 

• Cranial CT 

• Neck CT 



• Temporal bone CT 

• Paranasal sinus CT 

• Thoracic CT 

• Upper and lower abdominal CT 

• CT of the vertebral column 

• Extremity CT 

• CT angiography 

• Three-dimensional CT reconstructions 

  

i) Ability to Perform, Interpret, and Direct Mammographic Examinations 

• Mammography 

• Mammographic and ultrasound-guided localization procedures 

  

j) Cardiopulmonary Resuscitation (CPR) 

k) Emergency Management of Allergic Reactions and Related Acute Conditions 

l) Administration of Local Anaesthesia 

m) Sterilization Procedures 

  

D.1.1.3 GENERAL PROFESSIONAL ATTITUDE AND COMPETENCY OBJECTIVES 

This section encompasses the professional attitudes and behaviours required to train physicians who 

are committed to continuously improving their knowledge and skills for the benefit of their patients 

and who are capable of communicating effectively with patients and their families. 

Professional behaviour represents the observable expression of internal professional values. The 

curriculum specifically focuses on professional conduct that can be observed, assessed, and 

evaluated. 

Upon completion of training, the resident should be able to: 

1. Establish appropriate communication with patients and their relatives. 

2. Establish appropriate communication with colleagues and other healthcare professionals. 

3. Demonstrate adherence to professional ethical principles. 

4. Maintain awareness of cost-effectiveness in radiological investigations. 

5. Obtain valid informed consent for interventional procedures. 

6. Make appropriate decisions in emergency and extraordinary situations. 

7. Produce clear, concise, and understandable radiological reports. 



8. Maintain confidentiality of patient information. 

9. Demonstrate awareness of radiation protection for patients, colleagues, the public, and themselves. 

10. Apply the principles of evidence-based medicine in clinical decision-making. 

Achievement of these behavioural objectives will be facilitated through: 

• Seminars conducted by subject-matter experts 

• Reciprocal feedback between educators and residents 

• Feedback obtained from patients and their relatives 

  

D.2 DETAILED LEARNING OBJECTIVES BY SYSTEM AND SUBJECT 

The purpose of the system-based and subject-based educational framework described below is not only to 

provide residents with the essential knowledge required in each area of radiology but also to develop 

transferable competencies that may be applied across multiple radiological disciplines. 

The curriculum includes the following major educational domains*: 

1. Abdominal Radiology 

A. Gastrointestinal and General Abdominal Radiology 

B. Gynecologic and Obstetric Radiology 

C. Urogenital Radiology 

2. Head and Neck Radiology 

3. Interventional Radiology 

4. Cardiovascular Radiology 

5. Musculoskeletal Radiology 

6. Breast Radiology 

7. Neuroradiology 

8. Pediatric Radiology 

9. Thoracic Radiology 

10. Imaging Technology and Molecular Imaging 

11. Imaging Informatics 

12. Fundamental Nuclear Medicine Training 

13. Radiation Protection Training 

14. Research and Evidence-Based Medicine 

15. Communication and Management 

 

*Emergency Radiology and Oncologic Radiology are incorporated within the relevant organ-system and subspecialty 

sections of the curriculum. 



D.2.1 ABDOMINAL RADIOLOGY 

Because of its broad scope, anatomical relationships, and educational requirements, the learning 

objectives for Abdominal Radiology are presented under three major subdivisions: 

A. Gastrointestinal and General Abdominal Radiology 

B. Gynecologic and Obstetric Radiology 

C. Urogenital Radiology 

Residents are expected to possess a fundamental understanding of the imaging modalities currently 

used in this field and of their diagnostic value in both normal abdominal anatomy and abdominal 

disease. 

The objective is that this knowledge base will: 

• Provide the foundation for future Level 3 (subspecialty) training in abdominal imaging. 

• Enable radiologists pursuing other subspecialties to appropriately integrate abdominal imaging into 

their professional practice. 

Recommendations regarding teaching methods, assessment strategies, and evidence of competency 

are presented on pages 9–12 of this curriculum. 

  

D.2.1A GASTROINTESTINAL AND GENERAL ABDOMINAL RADIOLOGY 

Learning Objectives 

KNOWLEDGE OBJECTIVES 

The resident should be able to: 

1. Describe the normal anatomy and major anatomical variations of abdominal organs and 

spaces, the omentum, mesentery, peritoneum, abdominal wall, and pelvic floor as 

demonstrated on abdominal radiographs, contrast-enhanced fluoroscopic studies, 

ultrasonography (US), computed tomography (CT), and magnetic resonance imaging (MRI). 

2. Explain the average radiation doses associated with abdominal radiography and CT 

examinations. 

3. Describe techniques used to reduce radiation exposure during abdominal radiography and CT 

imaging. 

4. Describe the clinical manifestations, natural history, and treatment principles of the most 

common and/or clinically significant abdominal diseases. 

5. Identify the imaging findings associated with common benign diseases involving the 

abdominal solid organs and gastrointestinal tract. 

6. Recognize normal postoperative imaging findings following commonly performed surgical 

and interventional radiology procedures. 



7. Describe radiographic, ultrasound, and CT findings associated with acute abdominal 

conditions including trauma, perforation, haemorrhage, inflammation, infection, obstruction, 

ischaemia, and infarction. 

8. Describe imaging findings associated with common and clinically important chronic 

abdominal diseases. 

9. Describe the growth patterns and routes of spread of common abdominal tumours. 

10. Describe the clinical features and characteristic imaging findings of colonic neoplasms, 

diverticulitis, inflammatory bowel disease, colonic ischaemia, and radiation colitis. 

11. Describe the clinical features and characteristic contrast-study findings of megacolon, 

diverticulosis, specific and non-specific colitis, colonic fistulas, colorectal carcinoma, polyps, 

and postoperative strictures. 

12. Recognize CT findings of: 

• Colonic diverticulosis 

• Diverticulitis 

• Tumour-related stenosis 

• Ileocolic intussusception 

• Colonic fistulas 

• Paracolic abscesses 

• Epiploic appendagitis 

• Intraperitoneal fluid collections 

• Pneumatosis coli 

• Pneumoperitoneum 

13. Differentiate primary and secondary tumours of the gastrointestinal tract and abdominal 

solid organs based on imaging findings. 

14. Describe imaging findings used in tumour staging and assessment of tumour spread, 

including criteria indicating unresectability. 

15. Explain the technical principles and diagnostic roles of endoscopy, endoscopic 

ultrasonography, and nuclear medicine examinations including SPECT, PET, and hybrid 

imaging techniques. 

16. Demonstrate basic knowledge of radiopharmaceuticals used in hybrid imaging of 

gastrointestinal and abdominal diseases. 

17. Describe the imaging findings of inflammatory bowel disease, malabsorption syndromes, and 

gastrointestinal infections. 

18. Perform differential diagnosis of chronic liver diseases, including portal hypertension, and 

describe imaging findings associated with different underlying aetiologies. 



19. Perform differential diagnosis of major abdominal vascular disorders including arterial 

disease and arterial, portal venous, and hepatic venous obstruction, and describe their 

clinical consequences. 

20. Explain the principles and clinical applications of functional imaging techniques used for 

quantitative assessment of hepatic steatosis, iron deposition, fibrosis, tumour perfusion, and 

intestinal inflammation. 

21. Describe the principles and rationale of diffusion-weighted imaging (DWI) in abdominal 

disease. 

22. Describe the principles and standard methods used in post-treatment imaging assessment of 

tumours and inflammatory diseases. 

23. Explain interventional radiological techniques used in abdominal disease and their principal 

indications. 

24. Describe the characteristic findings of small bowel follow-through examinations and 

recognize normal appearances of different small bowel segments. 

  

IMAGING TECHNIQUES AND GENERAL REQUIREMENTS 

The resident should be able to: 

25. Describe the indications and contraindications of different abdominal imaging examinations. 

26. Compare the relative costs of different abdominal imaging modalities. 

27. Describe radiation exposure levels and potential risks associated with abdominal imaging 

examinations. 

28. Describe the indications, contraindications, appropriate contrast agents, and examination 

techniques used in contrast fluoroscopic evaluation of the gastrointestinal tract, including 

examinations of the oesophagus, stomach, duodenum, small bowel, and colon. 

29. Explain the principles and limitations of single-contrast and double-contrast gastrointestinal 

studies and compare their advantages and disadvantages with endoscopy. 

30. List the accepted indications for contrast-enhanced ultrasonography (CEUS) of the liver. 

31. Describe the clinical roles and limitations of US, CT, and MRI in disease evaluation. 

32. Describe retroperitoneal anatomy and explain the applications and limitations of 

ultrasonography in this region. 

33. Describe the strengths and limitations of endoscopic ultrasonography in abdominal imaging. 

34. Explain the techniques of CT colonography, CT enterography, MR enterography, CT 

enteroclysis, and MR enteroclysis. 

35. Describe the technical characteristics and clinical applications of advanced post-processing 

techniques, including: 

• Maximum Intensity Projection (MIP) 



• Minimum Intensity Projection (MinIP) 

• Vascular analysis applications 

• Three-dimensional (3D) imaging 

• Endoluminal imaging 

• Multimodality fusion imaging 

36. Explain the role of PET/CT in common abdominal tumours and in extra-abdominal 

malignancies that metastasize to the liver. 

37. Describe the radiographic appearance of: 

• Mechanical obstruction 

• Pseudo-obstruction 

• Toxic colonic dilatation 

• Gas patterns suggesting bowel ischaemia and necrosis 

• Pancreatic and biliary calcifications 

• Pneumobilia 

• Pneumoperitoneum 

38. Describe the anatomical segments of the rectum and colon and their normal appearances 

across different imaging modalities. 

39. Describe the principal indications, contraindications, and techniques of US-guided and CT-

guided liver tumour ablation. 

40. Describe the technique of transjugular liver biopsy. 

41. Explain the principles of stent placement and balloon angioplasty in the treatment of 

stenoses and aneurysms involving abdominal visceral arteries. 

42. Explain the rationale, technique, fundamental principles, and outcomes of therapeutic 

embolization and transarterial chemoembolization (TACE) in abdominal disease. 

  

ANATOMY AND PHYSIOLOGY 

The resident should be able to: 

43. Describe the embryological development of the pharynx, oesophagus, stomach, duodenum, 

small intestine, appendix, colon, rectum, anus, pancreas, biliary system, liver, and spleen. 

44. Demonstrate detailed knowledge of the anatomy of the pharynx, oesophagus, stomach, 

duodenum, small intestine, appendix, colon, rectum, anus, pancreas, biliary system, liver, 

spleen, mesentery, and peritoneum. 

45. Demonstrate detailed knowledge of the anatomy of the pelvic floor and abdominal wall. 



46. Describe the arterial supply, venous drainage, and major anatomical variations of abdominal 

organs. 

47. Describe the lymphatic drainage pathways of abdominal organs. 

48. Recognize major anatomical variants that may mimic disease. 

49. Explain the techniques and indications for abdominal interventional procedures, 

hepatobiliary interventions, and luminal stent placement procedures. 

50. Recognize normal imaging findings following surgery, interventional procedures, or 

radiotherapy. 

51. Describe the different phases of contrast-enhanced CT and MRI examinations (non-contrast, 

arterial, portal venous, delayed, and hepatobiliary phases) and explain their respective value 

according to the clinical question. 

  

OESOPHAGUS 

The resident should be able to: 

52. Recognize radiographic signs of oesophageal perforation and explain the role of CT and 

contrast studies in confirming the diagnosis. 

53. Describe the imaging findings of oesophageal diseases—including carcinoma, diverticula, 

submucosal masses, fistulas, hiatal hernias, varices, benign strictures, benign tumours, and 

oesophagitis—as well as extrinsic compressive lesions affecting the oesophagus. 

54. Explain the clinical significance and manifestations of Barrett’s oesophagus. 

55. Recognize the imaging appearances of common oesophageal motility disorders. 

56. Explain the role of PET and PET/CT in staging oesophageal carcinoma. 

57. Demonstrate basic knowledge of oesophageal surgical techniques and recognize 

postoperative imaging appearances. 

58. Describe CT findings of oesophageal carcinoma, including criteria for unresectability and 

assessment of lymph node involvement. 

59. Explain the role of endoscopic ultrasonography in staging oesophageal carcinoma and 

describe endoscopic ultrasound-guided biopsy techniques. 

  

STOMACH AND DUODENUM 

The resident should be able to: 

60. Identify the most appropriate imaging technique, contrast agent, and method of contrast 

administration for suspected gastric perforation and postoperative assessment, and explain 

the limitations of each imaging modality. 

61. Explain the roles of PET, PET/CT, and endoscopic ultrasonography in staging gastric 

carcinoma. 



62. Describe the optimal CT protocol for gastric cancer staging. 

63. Demonstrate basic knowledge of surgical procedures used in the treatment of obesity and 

recognize their postoperative imaging appearances and complications. 

64. Describe the principal imaging findings of malignant and benign gastric tumours, infiltrative 

disorders such as linitis plastica, gastric ulcers, and positional abnormalities such as volvulus. 

65. Describe CT findings of upper gastrointestinal duplication cysts. 

66. Describe ultrasonographic findings of gastroduodenal diseases. 

67. Recognize duodenal rotational abnormalities, submucosal tumours, papillary tumours, 

inflammatory disorders including ulcer disease, and the imaging appearance of annular 

pancreas. 

  

SMALL INTESTINE 

The resident should be able to: 

68. Identify the most appropriate imaging modality for the diagnosis and postoperative follow-

up of small bowel obstruction, inflammatory bowel disease, infiltrative disorders, 

perforation, ischaemia, carcinoma, lymphoma, and carcinoid tumours, and explain the 

limitations of each technique. 

69. Describe imaging findings of small bowel abnormalities including strictures, fold 

abnormalities, nodules, tumours, ulceration, wall thickening, angulation, extrinsic 

compression, and fistulas. 

70. Recognize imaging findings of adenocarcinoma, polyposis syndromes, gastrointestinal 

stromal tumours, lymphoma, carcinoid tumours, Crohn disease, adhesions, haematoma, 

internal hernia, malrotation, lymphoid hyperplasia, Whipple disease, amyloidosis, radiation 

injury, Meckel diverticulum, coeliac disease, diverticulosis, fistulas, and systemic sclerosis on 

small bowel studies. 

71. Explain the indications, limitations, and potential complications of capsule endoscopy. 

72. Describe the techniques of MR enterography, CT enterography, and enteroclysis. 

73. Explain the principles of CT assessment of the small bowel. 

74. Describe characteristic CT findings—including the halo sign, target sign, and transition zone—

in diseases affecting the small bowel and surrounding soft tissues. 

75. Describe CT findings, causes, complications, and emergency surgical criteria associated with 

small bowel obstruction, including adhesions, bands, strangulation, intussusception, volvulus, 

internal hernias, external hernias, and mass lesions. 

76. Describe MRI assessment criteria for small bowel diseases, particularly inflammatory bowel 

disorders. 

  

 



COLON AND RECTUM 

The resident should be able to: 

77. Identify the most appropriate imaging method and examination technique for the evaluation 

of obstruction, volvulus, diverticulitis, benign tumours, inflammatory disorders, colorectal 

carcinoma, lymphoma, perforation, uncommon lesions, and postoperative conditions, and 

describe the limitations of each modality. 

78. Describe rotational abnormalities of the colon. 

79. Describe in detail the ultrasonographic and CT findings of the appendix and different forms 

of appendicitis. 

80. Explain current indications for CT colonography and its potential role in colorectal cancer 

screening. 

81. Describe the imaging appearances and differential diagnosis of retrorectal cysts. 

82. Describe the imaging methods and findings used in the assessment of locally recurrent or 

metastatic colorectal carcinoma. 

83. Describe the anatomy of the rectum, perirectal space, and anal sphincter complex. 

84. Describe imaging findings associated with anal sphincter tears and perianal abscesses. 

85. Describe the most common diseases of the rectum and anus and the surgical techniques 

most frequently used in their treatment. 

86. Describe the principal imaging findings of functional and anatomical disorders demonstrated 

by fluoroscopic and MR proctography, including MRI findings of pelvic floor muscle tears and 

atrophy. 

87. Describe CT findings of colorectal carcinoma, including lymphadenopathy, peritoneal 

carcinomatosis, and hepatic metastases. 

88. Describe the TNM classification of colorectal carcinoma and its prognostic significance, and 

explain the technical characteristics and diagnostic roles of multidetector CT, MRI, and 

endosonography in rectal cancer staging. 

89. Describe CT and MRI findings of rectal carcinoma, postoperative tumour recurrence, and 

pelvic fistulas. 

90. Describe imaging criteria that assist in differentiating postoperative pelvic fibrosis from 

recurrent rectal tumour. 

91. Explain the fundamental technical aspects of MRI in the evaluation of pelvic and perianal 

fistulas. 

91. Describe the fundamental technical principles of MRI used in the evaluation of pelvic and 

perianal fistulas and recognize their MRI appearances. 

92. Describe the MRI technique used for the diagnosis and staging of rectal carcinoma. 



93. Describe tumour staging based on the relationship of rectal tumours to the mesorectal fascia 

and their distance from the anal sphincter complex, and explain the potential limitations of 

MRI in lymph node staging. 

PERITONEUM AND ABDOMINAL WALL 

The resident should be able to: 

94. Describe the normal appearances of the peritoneum on ultrasonography (US), computed 

tomography (CT), and magnetic resonance imaging (MRI). 

95. Recognize imaging manifestations of peritoneal disease, including: 

• Peritoneal nodules 

• Peritoneal thickening 

• Peritoneal fluid collections 

• Other pathological abnormalities 

96. Identify and characterize different types of abdominal wall hernias on US and CT, including: 

• Inguinal hernias 

• Femoral hernias 

• Umbilical hernias 

• Spigelian hernias 

• Parastomal hernias 

• Postoperative incisional hernias 

97. Describe the ultrasonographic and CT findings associated with hernia strangulation. 

98. Describe the imaging characteristics and typical locations of mesenteric tumours on US, CT, 

and MRI. 

99. Describe the imaging characteristics of mesenteric cysts on US, CT, and MRI. 

100. Describe the imaging appearances of rectus sheath haematoma on US, CT, and MRI. 

101. Describe the imaging appearances of free and loculated peritoneal fluid collections 

on US, CT, and MRI. 

102. Describe the principal clinical features and characteristic imaging findings of: 

• Peritonitis 

• Peritoneal carcinomatosis 

• Peritoneal tuberculosis 

• Mesenteric lymphoma 

• Mesenteric infarction 

• Omental infarction 



on CT and MRI. 

ABDOMINAL VASCULATURE 

The resident should be able to: 

103. Explain the basic principles of Doppler ultrasonography and describe Doppler findings 

associated with stenosis and occlusion of the superior mesenteric artery. 

104. Explain the diagnostic contribution of Doppler ultrasonography in assessing blood-

flow direction and vessel patency within the portal and hepatic venous systems. 

105. Describe the roles of angiography and CT angiography in the evaluation of acute 

gastrointestinal haemorrhage. 

106. Describe the angiographic and CT findings of acute haemorrhage and explain the 

advantages and limitations of each technique. 

107. Describe CT findings associated with small bowel ischaemia and infarction. 

108. Describe angiographic findings of mesenteric arterial aneurysms, occlusions, and 

stenoses. 

LIVER 

The resident should be able to: 

109. Demonstrate detailed knowledge of the general, segmental, and vascular anatomy of 

the liver, including the hepatic artery, portal vein, hepatic veins, and inferior vena cava, as 

well as anatomical variations relevant to surgical planning. 

110. Describe the most commonly performed surgical techniques used in hepatectomy 

and liver transplantation. 

111. Describe the principal clinical manifestations and imaging findings of vascular liver 

disorders including: 

• Budd–Chiari syndrome 

• Osler–Weber–Rendu syndrome 

• Portal vein thrombosis 

• Peliosis hepatis 

• Sinusoidal obstruction syndrome 

112. Describe the US, CT, and MRI findings of simple hepatic cysts. 

113. Describe the imaging findings of hydatid cyst disease on US, CT, and MRI. 

114. Explain the differences between pyogenic and amoebic liver abscesses with regard 

to: 

• Imaging appearance 

• Pathogenesis 

• Treatment strategies 



• Drainage indications 

115. Describe the imaging findings of hepatic adenomas and their subtypes, as well as 

focal nodular hyperplasia, using: 

• Ultrasonography 

• Doppler ultrasonography 

• CT 

• MRI 

• Hepatobiliary contrast-enhanced MRI 

116. Describe the ultrasonographic, CT, and MRI findings of homogeneous and 

heterogeneous hepatic steatosis, including quantitative assessment techniques. 

117. Describe the natural history and imaging findings of hepatocellular carcinoma on US, 

Doppler US, CT, and MRI. 

118. Explain the principal treatment options and indications for hepatocellular carcinoma, 

including: 

• Surgical resection 

• Chemoembolization 

• Radioembolization 

• Percutaneous ablation 

• Liver transplantation 

• Targeted systemic therapies 

119. Describe staging systems used for hepatocellular carcinoma and their role in 

treatment planning. 

120. Describe the characteristic imaging findings of hepatic metastases on US, Doppler US, 

CT, MRI, and hepatobiliary contrast-enhanced MRI, and explain the sensitivity and specificity 

of each modality. 

121. Describe the characteristic hepatobiliary contrast-enhanced MRI findings of benign 

and malignant focal liver lesions. 

122. Describe the imaging findings, staging criteria, and treatment-related features of 

peripheral cholangiocarcinoma, including factors influencing selection between surgical and 

palliative management. 

123. Describe the most common morphological changes observed in cirrhotic liver 

disease, including: 

• Lobar atrophy 

• Compensatory hypertrophy 

• Regenerative nodules 



• Fibrosis 

124. List the most common causes of liver cirrhosis. 

125. Explain the principles and techniques of quantitative fibrosis assessment using 

ultrasonography and MRI. 

126. Describe uncommon hepatic tumours and their imaging characteristics. 

127. Describe the imaging findings and quantitative assessment methods used in hepatic 

iron overload. 

128. Describe the technique and common indications for image-guided percutaneous liver 

biopsy. 

129. Describe the complications, morbidity, and mortality associated with image-guided 

percutaneous liver biopsy. 

130. Explain the clinical role of hepatobiliary-specific contrast agents. 

131. Describe current clinical applications of diffusion-weighted imaging of the liver. 

BILIARY SYSTEM 

The resident should be able to: 

132. Understand the strengths and limitations of different imaging modalities used for 

detecting gallbladder and common bile duct stones. 

133. Describe ultrasonographic findings—including Doppler US findings—and CT findings 

in acute cholecystitis. 

134. Describe the US and CT appearances of uncommon forms of cholecystitis, including: 

• Gangrenous cholecystitis 

• Emphysematous cholecystitis 

• Acalculous cholecystitis 

135. List the most common causes of gallbladder wall thickening identified on US and CT. 

136. Describe the imaging findings of gallbladder carcinoma on US, CT, and MRI. 

137. Describe the US, CT, and MRI findings of congenital and acquired biliary cysts. 

138. Describe imaging-based staging of gallbladder malignancies using US and CT. 

139. Describe the imaging findings of hilar cholangiocarcinoma (Klatskin tumour), explain 

tumour staging, and discuss treatment options including surgery and palliative management. 

140. Describe imaging findings of ampullary carcinoma using: 

• US 

• CT 

• MRI 

• MRCP 



• Endoscopic ultrasonography 

141. Describe the natural history of sclerosing cholangitis, its risk of malignant 

transformation, and its characteristic imaging findings on US, CT, MRI, and MRCP. 

142. Describe imaging findings used in differentiating benign from malignant biliary 

diseases using US, CT, MRI, and MRCP. 

143. Describe the principal surgical techniques used in biliary tract surgery and their 

common complications. 

144. Describe the imaging findings of bile leakage on hepatobiliary contrast-enhanced 

MRI. 

  

PANCREAS 

The resident should be able to: 

145. Describe the natural history and most common causes of chronic pancreatitis. 

146. Describe the appearances of pancreatic calcifications on plain radiography, US, and 

CT. 

147. Describe anatomical variations of the pancreatic ductal system—including annular 

pancreas—and identify the imaging modalities used for diagnosis. 

148. Explain the rationale and indications for functional pancreatic imaging studies, 

including secretin-stimulated MR cholangiopancreatography (MRCP). 

149. Describe the role of CT grading systems (including the Balthazar CT Severity Index) 

and clinicobiological scoring systems (such as Ranson and APACHE scores) in the assessment 

of acute pancreatitis. 

150. Describe the characteristic imaging appearances of phlegmon and extrapancreatic 

fluid collections in acute pancreatitis. 

151. Describe the typical findings of pancreatic adenocarcinoma on US, CT, MRI, and 

endoscopic ultrasonography. 

152. Describe staging systems and surgical resectability criteria for pancreatic 

adenocarcinoma. 

153. Describe the roles of US, Doppler US, CT angiography, and MR angiography in staging 

pancreatic adenocarcinoma. 

154. Describe the imaging modalities used for characterization of pancreatic cystic 

tumours and their indications, including recognition of the characteristic imaging findings of: 

• Serous cystadenoma 

• Mucinous cystadenoma 

• Intraductal mucinous tumours 

• Rare cystic pancreatic neoplasms 



and understand surveillance indications for intraductal papillary mucinous neoplasms (IPMN). 

155. Describe the principal surgical techniques used in pancreatic surgery and their 

potential complications. 

156. Describe the imaging findings of pancreatic pseudocysts and explain the advantages 

and limitations of follow-up, interventional, percutaneous, and endoscopic treatment 

approaches. 

  

SPLEEN 

The resident should be able to: 

157. Select the most appropriate imaging modality for splenic evaluation according to 

clinical indication, including trauma assessment, investigation of focal lesions, and staging of 

lymphoproliferative disorders. 

158. Describe the causes and imaging findings of focal splenic abnormalities, including 

infectious, benign, and malignant lesions. 

159. Describe the causes of splenic calcifications. 

  

SKILLS OBJECTIVES 

The resident should be able to: 

1. Determine appropriate patient positioning for abdominal radiography in adults, neonates, 

infants, and children. 

2. Select the most appropriate imaging modality according to the specific abdominal clinical 

problem. 

3. Perform transabdominal grayscale ultrasonography and Doppler ultrasonography of the 

gastrointestinal tract, liver, gallbladder, biliary system, spleen, pancreas, and associated 

vascular structures. 

4. Differentiate anatomical regions including the stomach, duodenum, small bowel, appendix, 

and colon on ultrasonography. 

5. Perform abdominal ultrasonography in patients with suspected inflammatory bowel disease. 

6. Perform Doppler ultrasonography of abdominal vessels and recognize normal Doppler 

findings within the hepatic artery, superior mesenteric artery, portal vein, and hepatic veins. 

7. Safely plan abdominal CT examinations, including appropriate selection of intravenous 

contrast administration, contrast dose, injection rate, acquisition timing, and radiation-dose 

optimization. 

8. Safely plan upper abdominal MRI examinations and determine appropriate contrast 

administration protocols according to clinical indications. 

9. Perform MRCP examinations and quantitative liver fat and iron assessment techniques 

according to clinical indications. 



10. Select the most appropriate contrast agent and determine its optimal use according to the 

imaging technique and clinical problem.  

11. Apply Ultrasound, CT and MRI techniques for quantitative assessment of diseases, 

understanding their role and limitations in clinical practice.  

12. Perform swallowing studies under video-fluoroscopic guidance.  

13. Perform contrast-enhanced gastrointestinal examinations using the most appropriate 

contrast agent.  

14. Perform single-contrast and double-contrast examinations of the gastrointestinal tract, 

including assessment of gastrointestinal motility.  

15. Perform small-bowel follow-through examinations, understanding the importance of 

adequate luminal distension and opacification, and ensuring these are achieved throughout 

the study.  

16. Perform enteroclysis examinations, understanding the importance of luminal distension and 

opacification, including catheter placement beyond the ligament of Treitz and monitoring 

adequate bowel filling throughout the examination.  

17. Perform single-contrast and double-contrast barium enema examinations and assess colonic 

motility.  

18. Catheterize a stoma for colonic opacification and perform both post-evacuation and delayed 

radiographs.  

19. Safely plan MRI examinations of the small bowel, rectum, and anal canal; perform the 

required pre-procedural preparation according to the clinical indication; apply the 

appropriate imaging protocol; and decide on the use of endoluminal contrast agents when 

necessary.  

20. Perform CT and MR enterography and enteroclysis examinations.  

21. Perform CT colonography examinations.  

22. Under supervision and guidance, perform percutaneous liver biopsy using ultrasound or CT 

guidance.  

23. Under ultrasound or CT guidance, perform biopsy of abdominal tumours by selecting the 

safest and most appropriate access route.  

24. Under ultrasound or CT guidance, drain intra-abdominal abscesses by selecting the safest 

and most appropriate access route.  

25. Under supervision and guidance, perform and/or assist in image-guided interventions for 

malignant colonic obstruction, including placement of colonic stents.  

26. Under supervision and guidance, perform and/or assist in image-guided percutaneous 

gastrostomy procedures.  

27. Under supervision and guidance, perform and/or assist in percutaneous cholecystostomy 

procedures.  

28. Under supervision and guidance, perform and/or assist in percutaneous biliary interventions.  



29. Under supervision and guidance, perform and/or assist in placement of plastic or expandable 

metallic stents within the biliary system and gastrointestinal tract under image guidance.  

30. Under supervision and guidance, perform and/or assist in ultrasound- and/or CT-guided liver 

tumour ablation procedures.  

31. Under supervision and guidance, perform and/or assist in transjugular liver biopsy 

procedures.  

32. Under supervision and guidance, perform and/or assist in balloon angioplasty and stent 

placement for treatment of mesenteric arterial stenosis or aneurysms.  

33. Under supervision and guidance, perform transarterial chemoembolization (TACE), simple 

embolization procedures, and embolization for treatment of acute abdominal haemorrhage.  

34. Assist in radioembolization procedures.  

35. Correctly perform both basic and advanced post-processing techniques used in abdominal 

imaging, including:  

• Maximum Intensity Projection (MIP) 

• Minimum Intensity Projection (MinIP) 

• Volume rendering 

• Vascular analysis applications 

• Endoluminal reconstructions 

• Multimodality fusion imaging 

36. Educate, supervise, and guide technical staff to ensure acquisition of optimal imaging 

studies.  

  

COMPETENCY AND PROFESSIONAL ATTITUDE OBJECTIVES 

The resident should be able to: 

1. Decide whether diagnostic imaging and/or image-guided interventional procedures should 

be performed for abdominal and gastrointestinal diseases after carefully balancing all 

potential benefits and risks.  

2. Select the most appropriate imaging modality for evaluation of abdominal and 

gastrointestinal disorders.  

3. Communicate effectively with patients in order to obtain informed consent before diagnostic 

imaging and interventional procedures involving the abdomen and gastrointestinal system.  

4. Select appropriate imaging parameters for abdominal and gastrointestinal radiological 

examinations, including:  

• Ultrasonography (US) 

• Computed Tomography (CT) 

• Magnetic Resonance Imaging (MRI) 

5. Apply radiation dose-reduction techniques during abdominal CT and radiographic 

examinations.  



6. Safely design abdominal CT imaging protocols, including decisions regarding:  

• Intravenous and/or intraluminal contrast administration 

• Timing of image acquisition phases 

• Spatial and temporal resolution 

• Appropriate respiratory phase (inspiration, expiration, shallow breathing) 

7. Safely design imaging protocols for upper abdominal and gastrointestinal MRI examinations, 

including decisions regarding:  

• Intravenous and/or intraluminal contrast administration 

• Timing of image acquisition phases 

• Spatial and temporal resolution 

• Appropriate respiratory phase (inspiration, expiration, shallow breathing) 

8. Educate, supervise, and guide technical staff to ensure accurate performance of abdominal 

imaging examinations.  

9. Safely assess image quality and implement quality-improvement measures when necessary.  

10. Interpret and report imaging studies performed in patients presenting with acute abdominal 

conditions.  

11. Safely evaluate and report MRI, CT, ultrasound, and radiographic examinations of the upper 

abdomen, small bowel, rectum, and anal canal.  

12. Report abdominal oncologic imaging studies using internationally accepted standards, 

including:  

• RECIST criteria 

• WHO response criteria 

13. Recognize personal limitations when interpreting and reporting abdominal and 

gastrointestinal imaging studies and identify situations requiring consultation or assistance.  

14. Promptly recognize urgent and unexpected abdominal and gastrointestinal imaging findings 

and communicate them appropriately without delay.  

15. Communicate abdominal and gastrointestinal imaging findings effectively to patients and 

their relatives when appropriate.  

16. Participate, initially under supervision and subsequently as an active contributor, in 

multidisciplinary meetings, conferences, and tumour boards related to abdominal and 

gastrointestinal diseases. 

 

  

 

 

 

 



D.2.1B GYNECOLOGIC AND OBSTETRIC RADIOLOGY 

Learning Objectives 

KNOWLEDGE OBJECTIVES 

The resident should be able to: 

1. Describe in detail the normal anatomy of the female reproductive organs. 

2. Explain the physiological changes that influence the normal imaging appearance of the 

female reproductive organs throughout life. 

3. Explain the physiological changes affecting the female reproductive organs during pregnancy. 

4. Describe the normal ultrasonographic dimensions of the uterus and ovaries. 

5. Describe anatomical variations of the uterus and ovaries encountered throughout 

reproductive life. 

6. Describe cyclical changes of the uterus and ovaries during the menstrual cycle. 

7. List the normal pelvic compartments. 

8. Describe normal pelvic organs and their anatomical boundaries on CT and MRI. 

9. Explain the role of the levator ani muscle in pelvic floor physiology. 

10. Explain the average radiation doses received by the female reproductive organs during CT, 

hysterosalpingography, and radiographic examinations. 

11. List techniques used to reduce radiation exposure during CT, hysterosalpingography, and 

radiographic examinations involving the female reproductive organs. 

12. Describe the natural history and clinical manifestations of serious and/or common diseases 

affecting the female reproductive organs. 

13. Describe the normal imaging appearances of the female reproductive organs following 

surgical procedures and image-guided interventional treatments. 

14. Formulate differential diagnoses of female reproductive organ tumours based on imaging 

findings. 

15. Explain patterns of tumour spread, imaging findings relevant to staging, and criteria 

determining resectability of female reproductive tract malignancies. 

16. Describe imaging findings of common diseases encountered during pregnancy and childbirth. 

17. Explain interventional radiological techniques applicable to female reproductive organs and 

their principal indications. 

  

CONGENITAL ANOMALIES 

The resident should be able to: 

18. List congenital uterine anomalies including: 



• Septate uterus 

• Bicornuate uterus 

• Uterus didelphys 

19. Describe the characteristic imaging findings of congenital uterine anomalies such as septate 

uterus, bicornuate uterus, and uterus didelphys. 

  

UTERUS 

The resident should be able to: 

20. Explain the indications and contraindications of transvaginal ultrasonography and 

hysterosalpingography. 

21. Describe the principal clinical features and characteristic imaging findings of benign 

myometrial tumours. 

22. Describe the principal clinical features and characteristic imaging findings of malignant 

myometrial tumours. 

23. Describe the principal clinical features and characteristic imaging findings of endometrial 

tumours. 

24. Describe the principal clinical features and characteristic imaging findings of uterine 

adenomyosis. 

25. Describe the principal clinical features and characteristic imaging findings of cervical 

inflammatory disorders. 

26. Describe the principal clinical features and characteristic imaging findings of cervical 

carcinoma. 

27. Describe the principal clinical features and characteristic imaging findings of functional 

cervical disorders. 

28. Describe the principal clinical features and characteristic imaging findings of endometriosis. 

29. Describe the principal clinical features and characteristic imaging findings of uterine 

leiomyomas of varying sizes. 

30. Explain image-guided treatment options available for uterine leiomyomas. 

31. Describe the typical imaging appearances of the uterus following different types of 

gynaecological surgery. 

32. Describe the typical imaging appearances of the uterus following different image-guided 

therapeutic procedures. 

  

PREGNANCY 

The resident should be able to: 



33. Describe the principal clinical features and characteristic imaging findings of uterine 

disorders associated with pregnancy. 

34. Describe the principal clinical features and characteristic imaging findings of uterine 

disorders encountered during labour and delivery. 

35. Describe the principal clinical features and characteristic imaging findings of postpartum 

uterine disorders. 

36. Explain image-guided treatment approaches available for severe postpartum haemorrhage. 

37. Describe imaging strategies for pregnant patients presenting with acute abdominal 

symptoms. 

38. Describe the principal clinical features and characteristic imaging findings of diseases causing 

acute abdomen during pregnancy. 

39. Explain the principles of MRI pelvimetry. 

40. List MRI pelvimetric measurement parameters. 

41. Explain the principles of fetal MRI examination techniques. 

42. Describe the fundamentals of fetal development and embryological development at different 

stages, together with their MRI appearances. 

43. List ultrasonographic findings observed during the first ten weeks of pregnancy. 

44. Recognize the early pregnancy appearances of: 

• Gestational sac 

• Yolk sac 

• Embryo 

and describe basic measurement techniques including: 

• Mean gestational sac diameter 

• Crown-rump length (CRL) 

and explain their clinical significance. 

45. Describe the principal clinical features and characteristic imaging findings of ectopic 

pregnancy. 

46. Demonstrate knowledge of standard obstetric ultrasonography examination principles 

throughout pregnancy as defined by the Society of Medical Ultrasonography or equivalent 

professional organizations. 

47. Explain obstetric ultrasonography principles for multiple pregnancies as defined by the 

Society of Medical Ultrasonography or equivalent professional organizations. 

48. Describe clinical conditions specific to multiple gestations and their characteristic imaging 

findings. 



49. Describe the principal clinical features and characteristic imaging findings of ectopic 

pregnancy. 

  

OVARIES, ADNEXA, AND INFERTILITY 

The resident should be able to: 

50. Describe the indications, contraindications, possible complications, contrast-agent selection, 

and procedural technique of hysterosalpingography. 

51. Describe the different phases of hysterosalpingography. 

52. Describe the principal clinical features and imaging findings of ovarian cysts. 

53. Describe the principal clinical and imaging findings of benign ovarian tumours. 

54. Describe the principal clinical and imaging findings of malignant ovarian tumours. 

55. Describe the principal clinical and imaging findings of functional ovarian disorders. 

56. Describe the principal clinical and imaging findings of inflammatory diseases of the fallopian 

tubes. 

57. Describe the principal clinical and imaging findings of fallopian tube tumours. 

58. Describe imaging investigations used in infertility and their associated findings. 

59. Describe the principal clinical and imaging findings of ovarian torsion. 

60. Describe the clinical and imaging findings of ovarian disorders occurring during pregnancy 

and the postpartum period. 

61. Describe the typical imaging appearances of the ovaries following different types of 

gynaecological surgery. 

62. Describe the typical imaging appearances of the ovaries following different image-guided 

therapeutic procedures. 

  

PELVIC FLOOR 

The resident should be able to: 

63. List imaging techniques used in the evaluation of the female pelvic floor. 

64. Describe the principal clinical features and characteristic imaging findings of uterine descent 

and pelvic organ prolapse. 

65. Explain factors responsible for female urinary incontinence. 

  

SKILLS OBJECTIVES 

The resident should be able to: 



1. Select the most appropriate imaging modality in gynecologic and obstetric radiology 

according to the clinical scenario. 

2. Select and appropriately use the most suitable contrast agent according to the imaging 

modality, clinical problem, and patient age. 

3. Perform transabdominal and transvaginal ultrasonography in patients with gynaecological 

disorders. 

4. Perform standard obstetric ultrasonography throughout all trimesters of pregnancy using 

both transabdominal and transvaginal approaches according to examination principles 

defined by the Society of Medical Ultrasonography or equivalent professional organizations. 

5. Perform imaging investigations used in infertility assessment, including 

hysterosalpingography. 

6. Design CT examinations for common gynaecological diseases and safely apply the lowest 

reasonable radiation dose while considering patient age. 

7. Plan MRI examinations of the female reproductive organs and adapt imaging parameters—

including intravenous contrast administration, injection rate, contrast dose, delay time, and 

spatial resolution—according to the clinical situation. 

8. Perform MRI pelvimetry in pregnant patients. 

9. Under supervision and guidance, observe and/or perform image-guided biopsies. 

10. Under supervision and guidance, observe and/or perform image-guided drainage procedures 

involving the urogenital tract. 

11. Correctly perform post-processing techniques used in imaging of the female reproductive 

organs, including: 

• Multiplanar reformation (MPR) 

• Maximum intensity projection (MIP) 

• Minimum intensity projection (MinIP) 

• Multimodality fusion imaging 

12. Correctly perform advanced post-processing techniques—including MPR, MIP, MinIP, and 

multimodality fusion imaging—in paediatric urogenital radiology examinations. 

  

COMPETENCY AND PROFESSIONAL ATTITUDE OBJECTIVES 

The resident should be able to: 

1. Decide whether diagnostic imaging and/or interventional procedures involving the female 

reproductive organs can be performed safely after weighing all potential risks and benefits. 

2. Select the most appropriate imaging modality for evaluating female reproductive organs. 

3. Communicate effectively with patients to obtain informed consent before diagnostic imaging 

or interventional procedures involving the female reproductive organs. 



4. Select the most appropriate imaging parameters for MRI, CT, ultrasonography, and 

radiographic examinations of the female reproductive organs. 

5. Apply radiation dose-reduction techniques during CT and radiographic examinations 

involving the female reproductive organs. 

6. Select the most appropriate imaging modality for pregnant patients. 

7. Design CT imaging protocols for evaluation and staging of tumours involving the female 

reproductive organs. 

8. Design MRI protocols for female reproductive organ imaging, including optimization of: 

• Intravenous contrast administration 

• Patient positioning 

• Spatial resolution 

• Temporal resolution 

9. Educate and supervise technical staff to ensure accurate and appropriate imaging of the 

female reproductive organs. 

10. Evaluate and report radiographic, CT, and MRI examinations in patients with diseases 

affecting the female reproductive organs. 

11. Report oncologic imaging studies of female reproductive tract malignancies according to 

internationally accepted standards including: 

• FIGO 

• RECIST 

• WHO criteria 

12. Recognize personal limitations when interpreting and reporting imaging studies of the 

female reproductive organs and identify situations requiring consultation or assistance. 

13. Promptly recognize urgent and unexpected imaging findings involving the female 

reproductive organs and communicate them appropriately and without delay. 

14. Explain imaging findings related to female reproductive system diseases to patients and their 

relatives in an empathetic and professional manner. 

15. Participate, under supervision, either as an observer or active contributor in multidisciplinary 

meetings and tumour boards relating to diseases of the female reproductive system. 

 

 

 

 

 

 



D.2.1C UROGENITAL RADIOLOGY 

Learning Objectives 

KNOWLEDGE OBJECTIVES 

NORMAL ANATOMY, VARIATIONS, AND FUNDAMENTAL CONCEPTS 

The resident should be able to: 

1. Describe the normal anatomy and anatomical variations of the kidneys, ureters, bladder, and 

urethra. 

2. Describe the renal orientation in three anatomical planes (“triple obliquity”). 

3. Describe the normal anatomy and anatomical variations of the male and female pelvis. 

4. Describe the normal anatomy and anatomical variations of the retroperitoneal space. 

5. Describe the normal anatomy of the urinary bladder wall. 

6. Describe the anatomical segments of the male urethra and the locations of urethral glands. 

7. Describe the zonal anatomy of the prostate. 

8. Explain the principles of renal function. 

9. Explain the physiology of micturition. 

10. Describe the ultrasonographic anatomy of intrascrotal structures, including both testicular 

and extratesticular components. 

11. Describe the Doppler ultrasonographic anatomy of testicular and extratesticular vascular 

structures. 

12. Describe the imaging appearances of prostatic zones on ultrasonography and MRI. 

13. List the criteria for a normal pelvicalyceal system on intravenous urography and CT 

urography. 

14. Describe normal anatomical variants such as: 

• Renal sinus lipomatosis 

• Fetal lobulation 

• Hypertrophied column of Bertin 

• Junctional parenchymal defect 

and distinguish them from pathological conditions. 

15. Describe characteristic imaging findings and differential diagnoses of diseases affecting the 

prostate, seminal vesicles, testes, and scrotum. 

16. Describe the typical imaging characteristics of transplanted kidneys.  

17. Describe the imaging findings of renal and urothelial tumours and formulate an appropriate 

differential diagnosis.  



18. Explain the principles of using contrast media in renal insufficiency.  

19. Describe acute conditions affecting the genitourinary system and explain their management.  

  

CONGENITAL DISORDERS 

The resident should be able to: 

20. Describe major congenital renal anomalies, including:  

• Horseshoe kidney 

• Duplication anomalies 

• Renal ectopia 

• Fusion anomalies 

21. Describe congenital malformations of the urinary bladder and urethra.  

22. Describe congenital malformations involving the:  

• Testes 

• Prostate 

• Seminal vesicles 

• Vas deferens 

  

ADRENAL GLAND 

The resident should be able to: 

23. Describe the principal clinical features and characteristic imaging findings of benign adrenal 

tumours.  

24. Describe the principal clinical features and characteristic imaging findings of malignant 

adrenal tumours in both adult and paediatric patients.  

25. Describe the principal clinical features and characteristic imaging findings of adrenal cysts.  

26. Describe the principal clinical features and characteristic imaging findings of adrenal 

insufficiency.  

27. Describe the principal clinical features and characteristic imaging findings of adrenal trauma.  

28. Explain the fundamental principles used in the differential diagnosis and management of 

incidentally detected adrenal lesions (adrenal incidentalomas). 

KIDNEYS AND URETERS 

The resident should be able to: 

29. Describe the principal clinical features and characteristic imaging findings of urinary tract 

obstruction. 

30. Describe the characteristic imaging findings of urinary stone disease and explain the imaging 

algorithm used in the evaluation of urolithiasis. 



31. Describe the principal clinical features and characteristic imaging findings of renal and/or 

urinary tract infections. 

32. Describe the principal clinical features and characteristic imaging findings of renal tumours. 

33. Describe the principal clinical features and characteristic imaging findings of ureteric 

tumours. 

34. Describe the principal clinical features and characteristic imaging findings of cystic renal 

diseases. 

35. Describe the principal clinical features and characteristic imaging findings of medical 

nephropathies. 

36. Describe imaging findings following renal transplantation. 

37. Describe the principal clinical features and characteristic imaging findings of renovascular 

diseases. 

38. Describe the principal clinical features and characteristic imaging findings of renal and/or 

ureteric trauma. 

39. Explain the fundamental principles of intravenous urography and CT urography, including: 

• Selection of imaging technique 

• Selection of contrast agent 

• Contrast dose 

• Imaging timing 

• Ureteric compression techniques 

• Use of furosemide 

  

BLADDER AND URETHRA 

The resident should be able to: 

40. Describe the principal clinical features and characteristic imaging findings of inflammatory 

diseases of the urinary bladder. 

41. Describe the principal clinical features and characteristic imaging findings of urinary outlet 

obstruction. 

42. Describe the principal clinical features and characteristic imaging findings of bladder 

tumours. 

43. Describe the principal clinical features and characteristic imaging findings of bladder and 

urethral trauma. 

44. Describe the principal clinical features and characteristic imaging findings of functional 

bladder disorders and urinary incontinence. 

45. Describe the imaging appearances of urinary diversion procedures. 



46. Describe the principal clinical features and characteristic imaging findings of urethral 

strictures. 

47. Describe the principal clinical features and characteristic imaging findings of urethral 

diverticula. 

48. Explain the fundamental principles of cystourethrography, including: 

• Examination technique 

• Contrast-agent selection 

• Contrast dose 

• Image-acquisition timing 

• Principal clinical indications 

49. Describe the principal clinical features and characteristic imaging findings of vesicoureteric 

reflux. 

  

MALE REPRODUCTIVE SYSTEM 

The resident should be able to: 

50. Describe the principal clinical features and characteristic imaging findings of benign prostatic 

hyperplasia. 

51. Describe the principal clinical features and characteristic imaging findings of inflammatory 

diseases of the prostate. 

52. Describe the principal clinical features and characteristic imaging findings of prostatic 

tumours. 

53. Describe the fundamental characteristics of the PI-RADS classification system. 

54. Describe the principal clinical features and characteristic imaging findings of inflammatory 

diseases of the testes. 

55. Describe the principal clinical features and characteristic imaging findings of testicular 

tumours. 

56. Describe the principal clinical features and characteristic imaging findings of testicular 

torsion. 

57. Describe the principal imaging findings identified during radiological evaluation of erectile 

dysfunction. 

58. Describe the principal clinical features and characteristic imaging findings of traumatic 

lesions of the penis. 

59. Describe the principal clinical features and characteristic imaging findings of Peyronie 

disease. 

60. Describe the principal clinical features and characteristic imaging findings of penile tumours. 



61. Describe the principal clinical features and characteristic imaging findings of priapism. 

  

RENAL PHYSIOLOGY AND CONTRAST MEDIA KINETICS 

The resident should be able to: 

62. Describe the physiological characteristics of renal excretion of contrast agents. 

63. Describe density-enhancement curves of contrast agents within renal compartments 

following intravenous administration. 

64. Explain the potential nephrotoxicity of contrast agents and identify risk factors associated 

with contrast-induced nephropathy. 

65. List methods used to reduce the risk of contrast-induced nephrotoxicity. 

66. List measurements and monitoring strategies that may be employed to reduce the risk of 

contrast-induced nephrotoxicity. 

67. Define Nephrogenic Systemic Fibrosis (NSF), describe its clinical manifestations, and identify 

associated risk factors. 

68. Describe the appropriate use of gadolinium-based contrast agents in patients at risk for NSF. 

  

SKILLS OBJECTIVES 

The resident should be able to: 

1. Select the most appropriate imaging modality for urogenital radiology by considering: 

• The clinical problem 

• Patient age 

• Previous imaging examinations 

2. Select and appropriately use the most suitable contrast agent according to patient age, 

clinical indication, and imaging technique. 

3. Identify patients at risk for contrast-induced nephropathy. 

4. Implement preventive measures to reduce the risk of contrast-induced nephrotoxicity. 

5. Make appropriate decisions regarding contrast-agent administration in diabetic patients 

receiving metformin and implement measures to protect patient safety. 

6. Identify patients at risk for developing nephrogenic systemic fibrosis (NSF). 

7. Confidently perform ultrasonographic examination of: 

• The kidneys 

• Urinary tract 

• Male reproductive organs 



8. Perform Doppler ultrasonographic spectral analysis of intrarenal vessels (including resistive 

index measurements) and evaluate proximal renal arteries with flow-velocity measurements. 

9. Safely perform voiding cystourethrography. 

10. Explain the techniques used for: 

• Retrograde pyeloureterography 

• Nephrocystography 

• Ascending urethrography 

11. Design CT examinations in urogenital radiology, adapting parameters according to the 

patient's condition, including: 

• Intravenous contrast administration 

• Injection rate 

• Contrast dose 

• Imaging delay 

while maintaining the lowest reasonable radiation dose. 

12. Safely perform CT urography. 

13. Plan MRI examinations in urogenital radiology and adapt imaging parameters according to 

the patient's condition, including: 

• Intravenous contrast administration 

• Injection rate 

• Contrast dose 

• Imaging delay 

• Spatial resolution 

14. Observe and/or perform, under supervision, image-guided procedures such as: 

• Renal parenchymal biopsy 

• Renal mass biopsy 

• Retroperitoneal mass biopsy 

15. Observe and/or perform, under supervision, image-guided drainage procedures involving the 

urogenital tract. 

16. Observe and/or perform, under supervision, percutaneous nephrostomy procedures. 

17. Correctly perform advanced post-processing techniques used in urogenital imaging, 

including: 

• Multiplanar Reformation (MPR) 

• Maximum Intensity Projection (MIP) 



• Minimum Intensity Projection (MinIP) 

• Multimodality Fusion Imaging 

  

COMPETENCY AND PROFESSIONAL ATTITUDE OBJECTIVES 

The resident should be able to: 

1. Decide whether diagnostic imaging and/or image-guided interventional procedures involving 

the urogenital tract are appropriate after balancing all potential risks and benefits. 

2. Select the most appropriate imaging modality for evaluation of urogenital diseases. 

3. Communicate effectively with patients and obtain informed consent before urogenital 

imaging procedures. 

4. Apply radiation dose-reduction techniques during CT and radiographic examinations of the 

urogenital system. 

5. Evaluate and report: 

• CT examinations 

• MRI examinations 

• Ultrasonography and Doppler ultrasonography examinations 

• Radiographic studies 

of the urogenital system. 

6. Report oncologic imaging studies of the urogenital system according to internationally 

accepted standards, including: 

• RECIST 

• WHO criteria 

7. Recognize personal limitations in image interpretation and reporting and identify situations 

requiring consultation or assistance. 

8. Promptly identify urgent and unexpected findings during urogenital imaging examinations 

and communicate them appropriately without delay. 

9. Select the most appropriate imaging parameters for CT, MRI, ultrasonography, and 

radiography in urogenital radiology. 

10. Design CT imaging protocols in urogenital radiology, including optimization of: 

• Intravenous contrast administration 

• Patient positioning 

• Spatial resolution 

• Temporal resolution 

• Radiation dose-reduction strategies 



11. Design MRI protocols in urogenital radiology, including optimization of: 

• Intravenous contrast administration 

• Spatial resolution 

• Temporal resolution 

12. Supervise and educate technical staff to ensure acquisition of high-quality diagnostic images. 

13. Evaluate image quality and develop strategies to improve image quality in urogenital 

radiology. 

14. Communicate imaging findings of urogenital diseases effectively to patients and their 

relatives. 

15. Actively participate in multidisciplinary conferences, meetings, and tumour boards related to 

diseases of the urogenital system. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



D.2.2 HEAD AND NECK RADIOLOGY 

At the completion of training, residents are expected to achieve the learning objectives described 

below in Head and Neck Radiology. 

Residents are expected to possess a fundamental understanding of the imaging modalities currently 

used in this field and their diagnostic value in the evaluation of normal head and neck anatomy and 

diseases affecting the head and neck region. 

This knowledge base should: 

• Provide the foundation for future Level 3 (subspecialty) training in Head and Neck Radiology. 

• Enable radiologists practicing in other subspecialties to appropriately incorporate head and neck 

imaging into their clinical work. 

Recommendations regarding teaching methods, assessment methods, and evidence of competency 

are provided on pages 9–12 of this curriculum. 

──────────────────────────────────────── 

LEARNING OBJECTIVES 

KNOWLEDGE OBJECTIVES 

NORMAL ANATOMY 

The resident should be able to: 

1. Describe normal head and neck anatomy, including: 

• Skull base 

• Temporal bone 

• Facial bones 

• Cranial nerves 

• Orbit and visual pathways 

• Paranasal sinuses 

• Pharynx and larynx 

• Oral cavity 

• Mandible 

• Teeth 

• Temporomandibular joints 

• Salivary glands 

• Deep facial and cervical spaces 

• Thoracic inlet 

• Brachial plexus 



• Thyroid gland 

• Parathyroid glands 

2. Describe normal anatomical variants involving the above structures and distinguish normal 

variants from pathological conditions. 

3. Explain the terminology used for classification and localization of lymph nodes within the 

head and neck region. 

──────────────────────────────────────── 

TEMPORAL BONE 

The resident should be able to: 

4. List congenital disorders associated with hearing loss, including: 

• Cochlear aplasia and hypoplasia 

• Mondini malformation 

• Enlarged endolymphatic sac anomaly 

• Large vestibular aqueduct syndrome 

and describe their characteristic imaging findings. 

5. List diseases causing secondary hearing loss, including: 

• Otosclerosis 

• Ménière disease 

• Inflammatory disorders of the temporal bone 

• Cerebellopontine angle tumours 

and describe their principal clinical features and imaging findings. 

6. Describe the complete anatomical course of the facial nerve. 

7. Describe the principal clinical features and characteristic imaging findings of temporal bone 

tumours and distinguish them from one another. 

8. Describe the principal clinical features and characteristic imaging findings of 

cerebellopontine angle tumours and distinguish them from one another. 

9. Describe the principal clinical features and characteristic imaging findings of temporal bone 

fractures and traumatic lesions. 

10. Describe the principal clinical features and characteristic imaging findings of cholesteatoma. 

11. Differentiate various external auditory canal pathologies, including congenital atresia and 

tumours. 

12. Differentiate various pathological conditions of the middle ear. 

13. List causes of vascular tinnitus and describe the characteristic imaging findings associated 

with each condition. 



──────────────────────────────────────── 

FACIAL BONES, SKULL BASE, AND CRANIAL NERVES 

The resident should be able to: 

14. List clival and paraclival tumours, including: 

• Meningioma 

• Chordoma 

• Pituitary macroadenoma 

and describe their characteristic imaging findings. 

15. Describe the principal clinical features and characteristic imaging findings of jugular foramen 

lesions, including: 

• Glomus tumours 

• Jugular bulb pseudolesions 

• Jugular bulb diverticula 

• Dehiscent jugular bulb 

• Jugular foramen schwannomas 

• Jugular foramen meningiomas 

16. Describe the principal clinical features and characteristic imaging findings of common skull-

base disorders, including: 

• Fibrous dysplasia 

• Plasmacytoma 

• Langerhans cell histiocytosis 

• Chondrosarcoma 

• Metastatic disease 

17. Describe the normal anatomy and functions of the cranial nerves and list common cranial 

nerve disorders. 

18. Classify traumatic lesions of the facial bones and explain complications associated with both 

trauma and treatment. 

19. Describe the characteristic imaging findings of maxillary and mandibular tumours. 

20. Describe the imaging findings of dentigerous cysts and odontogenic keratocysts. 

21. Describe the imaging findings of infectious and inflammatory disorders of the mandible, 

maxilla, and skull base, including osteomyelitis. 

──────────────────────────────────────── 

ORBIT AND VISUAL PATHWAYS 



The resident should be able to: 

22. Describe the principal clinical features and characteristic imaging findings of congenital 

orbital lesions, including coloboma. 

23. Describe the principal clinical features and characteristic imaging findings of paediatric 

orbital tumours, including: 

• Dermoid cyst 

• Epidermoid cyst 

• Cavernous haemangioma 

• Lymphangioma 

• Rhabdomyosarcoma 

• Retinoblastoma 

24. Describe the orbital manifestations of Neurofibromatosis Type 1. 

25. Describe the principal clinical features and characteristic imaging findings of infectious and 

inflammatory orbital disorders, including: 

• Optic neuritis 

• Orbital abscess 

• Sarcoidosis 

• Idiopathic orbital inflammatory disease 

26. Describe the principal clinical features and characteristic imaging findings of benign orbital 

tumours, including: 

• Meningioma 

• Optic glioma 

• Chiasmatic glioma 

• Haemangioma 

• Benign mixed tumour of the lacrimal gland 

27. Describe the principal clinical features and characteristic imaging findings of malignant 

orbital tumours, including: 

• Ocular melanoma 

• Lymphoma 

• High-grade optic/chiasmatic glioma 

• Adenoid cystic carcinoma of the lacrimal gland 

──────────────────────────────────────── 

NOSE, NASOPHARYNX, AND PARANASAL SINUSES 



The resident should be able to: 

28. Describe the principal clinical features and characteristic imaging findings of congenital 

sinonasal lesions, including: 

• Choanal atresia 

• Frontoethmoidal encephalocele 

29. Differentiate normal anatomical variants of the nose and paranasal sinuses from pathological 

conditions. 

30. Describe the principal clinical features and characteristic imaging findings of infectious and 

inflammatory sinonasal disorders, including: 

• Acute rhinosinusitis 

• Chronic rhinosinusitis 

• Fungal sinusitis 

• Sinonasal polyposis 

• Sinonasal mucocele 

• Sinonasal Wegener granulomatosis 

31. Describe the typical complications of infectious and inflammatory diseases affecting the nose 

and paranasal sinuses. 

32. List and describe common surgical procedures performed in the nose and paranasal sinuses, 

including Functional Endoscopic Sinus Surgery (FESS). 

33. Describe the principal clinical features and characteristic imaging findings of benign and 

malignant tumours of the nose and paranasal sinuses, including: 

• Inverted papilloma 

• Juvenile angiofibroma 

• Sinonasal haemangioma 

• Sinonasal osteoma 

• Sinonasal fibrous dysplasia 

• Sinonasal squamous cell carcinoma 

• Sinonasal adenocarcinoma 

• Sinonasal melanoma 

• Esthesioneuroblastoma 

• Sinonasal lymphoma 

34. Describe typical postoperative imaging findings involving the nose and paranasal sinuses. 

35. Describe the principal clinical features and characteristic imaging findings of nasopharyngeal 

disorders, including: 



• Thornwaldt cyst 

• Infectious diseases 

• Neoplasms 

──────────────────────────────────────── 

MASTICATOR, PAROTID, AND CAROTID SPACES 

The resident should be able to: 

36. Describe the anatomical boundaries of the masticator, parotid, and carotid spaces. 

37. Describe pseudolesions of the masticator space, including: 

• Denervation atrophy 

• Benign muscular hypertrophy 

• Asymmetry of the pterygoid venous plexus 

38. Describe the characteristic imaging findings of masticator-space abscesses. 

39. Describe the principal clinical features and characteristic imaging findings of benign and 

malignant tumours involving the masticator space, including trigeminal nerve sheath 

tumours. 

40. Describe the principal clinical features and characteristic imaging findings of infectious and 

inflammatory disorders involving the parotid space, including: 

• Parotitis 

• Sjögren syndrome 

• Benign lymphoepithelial cysts in HIV-positive patients 

41. Describe the principal clinical features and characteristic imaging findings of benign and 

malignant parotid tumours, including: 

• Warthin tumour 

• Benign mixed tumour (pleomorphic adenoma) 

• Adenoid cystic carcinoma 

• Mucoepidermoid carcinoma 

• Lymphoma 

• Nodal metastases 

• Metastatic cutaneous malignancies 

42. Describe the principal clinical features and characteristic imaging findings of vascular lesions 

involving the carotid space, including: 

• Carotid artery ectasia 

• Carotid artery pseudoaneurysm 



• Carotid artery dissection 

• Jugular venous thrombosis 

43. Describe the principal clinical features and characteristic imaging findings of carotid-space 

tumours, including: 

• Carotid body paraganglioma 

• Glomus vagale paraganglioma 

• Schwannoma 

• Neurofibroma 

──────────────────────────────────────── 

LYMPH NODES OF THE HEAD AND NECK 

The resident should be able to: 

44. Demonstrate detailed knowledge of cervical lymph-node terminology and nodal levels. 

45. Describe the principal clinical features and characteristic imaging findings of infectious and 

inflammatory lymph-node disorders, including: 

• Reactive lymphadenopathy 

• Suppurative lymphadenitis 

• Kimura disease 

• Castleman disease 

46. Describe the principal clinical features and characteristic imaging findings of neoplastic 

lymph-node diseases, including: 

• Lymphoma 

• Nodal metastases 

47. Describe PET/CT findings of benign and malignant lymph nodes. 

──────────────────────────────────────── 

ORAL CAVITY, OROPHARYNX, AND RETROPHARYNGEAL SPACE 

The resident should be able to: 

48. Describe the principal clinical features and characteristic imaging findings of congenital 

lesions of the oral cavity and oropharynx, including: 

• Dermoid cyst 

• Epidermoid cyst 

• Accessory salivary gland tissue 

• Lymphangioma 



• Lingual thyroid gland 

49. Describe the principal clinical features and characteristic imaging findings of infectious and 

inflammatory lesions of the oral cavity and oropharynx, including: 

• Abscess 

• Retention cyst 

• Sialocele 

• Sialadenitis 

• Ranula 

50. Describe the principal clinical features and characteristic imaging findings of neoplastic 

lesions of the oral cavity and oropharynx, including: 

• Benign mixed tumour 

• Squamous cell carcinoma 

• Malignant minor salivary gland tumours 

51. Describe the principal clinical features and characteristic imaging findings of retropharyngeal 

abscess. 

──────────────────────────────────────── 

HYPOPHARYNX AND LARYNX 

The resident should be able to: 

52. Describe the principal clinical features and characteristic imaging findings of tumours 

involving the hypopharynx and larynx, including: 

• Hypopharyngeal squamous cell carcinoma 

• Supraglottic squamous cell carcinoma 

• Glottic squamous cell carcinoma 

• Subglottic squamous cell carcinoma 

• Laryngeal chondrosarcoma 

53. Describe typical imaging findings following surgery and radiotherapy of the hypopharynx and 

larynx. 

54. Describe imaging findings associated with vocal cord paralysis. 

55. Describe the potential effects and imaging findings of laryngeal trauma. 

56. Describe the imaging findings, causes, and clinical consequences of tracheal stenosis. 

57. Describe the imaging findings of laryngoceles and pharyngoceles. 

58. Describe functional disorders of the larynx and hypopharynx associated with impaired 

swallowing, including: 



• Primary aspiration 

• Secondary aspiration 

• Cricopharyngeal muscle dysfunction 

59. Describe PET/CT findings of tumours involving the oral cavity, pharynx, and larynx. 

──────────────────────────────────────── 

THYROID, PARATHYROID, AND OTHER VISCERAL LESIONS 

The resident should be able to: 

60. Describe the principal clinical features and characteristic imaging findings of thyroiditis. 

61. Describe the principal clinical features and characteristic imaging findings of multinodular 

goitre. 

62. Describe the principal clinical features and characteristic imaging findings of benign and 

malignant thyroid and parathyroid disorders, including: 

• Thyroid adenoma 

• Parathyroid adenoma 

• Various types of thyroid carcinoma 

• Thyroid lymphoma 

63. Describe the principal clinical features and characteristic imaging findings of cervical 

oesophageal carcinoma. 

64. Describe the principal clinical features and characteristic imaging findings of Zenker 

diverticulum and explain fundamental treatment approaches. 

65. Describe the most important Tc-99m scintigraphic findings associated with various thyroid 

diseases. 

──────────────────────────────────────── 

CONGENITAL LESIONS 

The resident should be able to: 

66. Explain the basic embryology of the head and neck region. 

67. Describe the principal clinical features and characteristic imaging findings of branchial cleft 

cysts. 

68. Describe the principal clinical features and characteristic imaging findings of thyroglossal 

duct cysts. 

69. Describe the principal clinical features and characteristic imaging findings of thymic cysts. 

70. Describe the principal clinical features and characteristic imaging findings of vascular lesions 

of the head and neck, including vascular malformations. 



71. Describe the imaging findings of Neurofibromatosis Type 1 and other neurocutaneous 

syndromes. 

72. Describe the principal clinical features and characteristic imaging findings of fibromatosis 

colli. 

──────────────────────────────────────── 

OTHER TOPICS 

The resident should be able to: 

73. Describe common imaging findings of temporomandibular joint disorders and dysfunction. 

74. Explain the diagnostic role of image-guided biopsies of: 

• Salivary glands 

• Lymph nodes 

• Thyroid gland 

──────────────────────────────────────── 

SKILLS OBJECTIVES 

The resident should be able to: 

1. Perform fluoroscopic examinations of the head and neck region, including barium studies 

and sialography. 

2. Perform ultrasonography and Doppler ultrasonography of: 

• Thyroid gland 

• Parathyroid glands 

• Cervical lymph nodes 

• Salivary glands 

3. Select the most appropriate imaging modality according to the clinical problem. 

4. Select and appropriately administer the most suitable contrast agent according to the clinical 

indication and imaging technique. 

5. Perform dynamic functional studies, including fluoroscopic swallowing examinations. 

6. Correctly position patients for radiographic examinations of: 

• Skull 

• Paranasal sinuses 

• Skull base 

• Facial bones 

7. Observe and/or perform dacryocystography under supervision. 



8. Perform dental radiology examinations. 

9. Plan CT and cone-beam CT examinations for common head and neck disorders, optimizing: 

• Intravenous contrast administration 

• Injection rate 

• Contrast dose 

• Delay time 

while maintaining the lowest reasonable radiation dose. 

10. Plan temporal bone CT examinations and adapt protocols according to clinical requirements, 

including optimization of spatial resolution and contrast administration when required. 

11. Plan MRI examinations of the head and neck, optimizing: 

• Intravenous contrast administration 

• Injection rate 

• Contrast dose 

• Delay time 

• Spatial resolution 

12. Plan temporal bone MRI examinations, optimizing spatial resolution and intravenous 

contrast administration when indicated. 

13. Correctly perform advanced post-processing techniques including: 

• Multiplanar Reformation (MPR) 

• Maximum Intensity Projection (MIP) 

• Minimum Intensity Projection (MinIP) 

• Volume Rendering 

• Vascular analysis applications 

• Endoluminal reconstruction 

• Virtual endoscopy 

• Multimodality fusion imaging 

14. Observe and/or perform image-guided procedures such as thyroid fine-needle biopsy and 

similar interventions under supervision. 

──────────────────────────────────────── 

COMPETENCY AND PROFESSIONAL ATTITUDE OBJECTIVES 

The resident should be able to: 



1. Determine whether diagnostic and/or interventional radiological procedures involving the 

head and neck are appropriate after weighing all potential benefits and risks. 

2. Select the most appropriate imaging modality for evaluation of head and neck pathology. 

3. Communicate effectively with patients to obtain informed consent before diagnostic and 

interventional procedures. 

4. Select appropriate imaging parameters for radiography, ultrasonography, CT, and MRI 

examinations. 

5. Apply radiation dose-reduction techniques during radiographic and CT examinations. 

6. Educate and guide technical staff to ensure optimal image acquisition. 

7. Assess image quality confidently and develop strategies to improve image quality. 

8. Confidently interpret and report radiographic, ultrasonographic, CT, and MRI examinations of 

the head and neck. 

9. Report imaging studies of head and neck tumours according to international standards, 

including the TNM classification system. 

10. Recognize personal limitations in image interpretation and reporting and identify situations 

requiring consultation or assistance. 

11. Promptly recognize urgent and unexpected findings and communicate them appropriately 

without delay. 

12. Communicate imaging findings to patients and their families in a clear and professional 

manner. 

13. Participate actively in multidisciplinary conferences, meetings, and tumour boards related to 

head and neck pathology. 

 

 

 

 

 

 

 

 

 

 

 

 



D.2.3 INTERVENTIONAL RADIOLOGY 

At the completion of training, residents are expected to achieve the following learning objectives in 

Interventional Radiology. 

Residents are expected to possess a fundamental understanding of currently available image-guided 

diagnostic and therapeutic procedures, the normal anatomy of the relevant organ systems, and the 

diagnostic and therapeutic value of these procedures in disease management. 

This knowledge base is intended to: 

• Provide the foundation for future Level 3 subspecialty training in Interventional Radiology. 

• Enable radiologists pursuing other subspecialties to appropriately incorporate image-guided 

interventions into their clinical practice. 

Recommendations regarding teaching methods, assessment methods, and evidence of competency 

are provided on pages 9–12 of this curriculum. 

 

LEARNING OBJECTIVES 

KNOWLEDGE OBJECTIVES 

NON-INVASIVE VASCULAR IMAGING 

The resident should be able to: 

1. Describe the arterial and venous anatomical structures that can be evaluated using Color 

Doppler Ultrasonography. 

2. Describe normal and abnormal Doppler waveform patterns. 

3. Describe the characteristic Doppler ultrasonography findings of: 

• Atherosclerotic disease 

• Vasculitis 

• Aneurysmal disease 

• Thrombosis 

• Embolism 

• Other vascular pathological conditions 

4. Describe CT angiography (CTA) acquisition parameters, including contrast administration and 

image reconstruction techniques. 

5. Understand radiation exposure associated with CTA and describe radiation dose-reduction 

strategies. 

6. Explain the advantages and disadvantages of CTA compared with other imaging modalities. 

7. Describe CTA findings in: 

• Atherosclerotic disease 

• Vasculitis 

• Aneurysmal disease 

• Thrombosis 



• Embolism 

• Other vascular pathological conditions 

8. Explain the basic physical principles of MR angiography (MRA). 

9. Describe the advantages and disadvantages of different contrast agents used in MRA. 

10. Explain the differences among: 

• Time-of-Flight (TOF) MRA 

• Phase-Contrast MRA 

• Contrast-Enhanced MRA 

11. Explain the advantages and disadvantages of MRA compared with other vascular imaging 

techniques. 

12. Define and comprehensively explain Nephrogenic Systemic Fibrosis (NSF). 

13. Describe the characteristic MRA findings of: 

• Atherosclerotic disease 

• Vasculitis 

• Aneurysmal disease 

• Thrombosis 

• Embolism 

• Other vascular pathological conditions 

──────────────────────────────────────── 

PATIENT AND CLINICAL MANAGEMENT 

The resident should be able to: 

14. List the general risks associated with interventional procedures. 

15. Explain the use, dosage, and administration methods of local anaesthetic agents. 

16. Explain the pharmacology, administration principles, and patient monitoring requirements 

associated with intravenous sedation agents. 

17. Describe standard emergency management procedures, including cardiopulmonary 

resuscitation techniques. 

18. Identify coagulation tests required before interventional procedures and describe methods 

used to correct coagulation abnormalities. 

19. Identify renal function tests required before vascular interventions and describe methods 

used to correct abnormal results. 

20. Explain strategies used to minimize contrast-induced nephrotoxicity in high-risk patient 

groups, including patients with diabetes mellitus or renal insufficiency. 

21. Explain the treatment principles of mild and severe allergic reactions to iodinated contrast 

agents. 

22. Explain the fundamental principles of corticosteroid prophylaxis. 



23. Describe the principles of intravenous fluid replacement when required before interventional 

procedures. 

24. Describe the principles of antibiotic prophylaxis when required before interventional 

procedures. 

──────────────────────────────────────── 

DIAGNOSTIC ANGIOGRAPHY AND VENOGRAPHY 

The resident should be able to: 

25. Describe the chemical characteristics, advantages, and disadvantages of different iodinated 

contrast agents used in angiography. 

26. Describe groin anatomy, including: 

• Inguinal ligament position 

• Femoral nerve 

• Femoral artery 

• Femoral vein 

27. Describe alternative arterial access sites, including: 

• Brachial access 

• Axillary access 

• Translumbar access 

28. Describe the Seldinger technique used for arterial and venous access. 

29. Describe the technique of introducer sheath placement following vascular puncture. 

30. Describe haemostasis methods including: 

• Manual compression 

• Vascular closure devices 

31. List commonly used catheters and guidewires for diagnostic angiographic procedures. 

32. Explain standard catheterization techniques and the principles of selective catheterization. 

33. Describe: 

• Digital Subtraction Angiography (DSA) 

• Bolus chase (stepping-table angiography) 

• Road-mapping 

• Pixel-shift techniques 

34. Describe standard arterial and venous anatomy and their common anatomical variations. 

35. Explain the principles of peripheral vascular angiography. 

36. Explain the principles of abdominal aortography. 

37. Explain the principles of femoropopliteal angiography. 

38. Explain the principles of mesenteric, celiac, and renal angiography. 



39. Explain the principles of thoracic aortography. 

40. Explain the principles of subclavian, axillary, and brachial angiography. 

41. Explain the principles of vertebral, carotid, and cerebral angiography. 

42. Explain the principles of spinal angiographic evaluation. 

43. Explain the principles of dialysis fistulography. 

44. Explain the principles of upper-extremity venography. 

45. Explain the principles of lower-extremity venography. 

46. Explain the principles of inferior and superior vena cavography. 

47. Explain the principles of: 

• Renal venography 

• Adrenal venography 

• Gonadal venography 

• Hepatic venography 

• Mesenteric venography 

48. Explain the principles of peripheral venous blood sampling. 

49. Explain the principles of intracranial venous blood sampling. 

50. Describe diagnostic angiographic findings in: 

• Atherosclerotic disease 

• Vasculitis 

• Aneurysmal disease 

• Thrombosis 

• Embolism 

• Other vascular pathological conditions 

51. Describe complications associated with commonly performed diagnostic vascular 

procedures. 

52. Describe post-procedural care following standard diagnostic vascular procedures. 

──────────────────────────────────────── 

CENTRAL VENOUS CATHETER PLACEMENT PROCEDURES 

The resident should be able to: 

53. Describe the standard image-guided approaches used for central venous catheter placement. 

54. Describe cervical anatomy relevant to venous access, including: 

• Internal jugular veins 

• Subclavian veins 

• Carotid arteries 

• Subclavian arteries 

55. Describe techniques for accessing: 



• Internal jugular veins 

• Subclavian veins 

• Femoral veins 

56. Describe: 

• Temporary dialysis catheters 

• Permanent dialysis catheters 

• Venous ports 

• Hickman catheters 

• Peripherally Inserted Central Catheters (PICC) 

57. List indications for the above venous access devices. 

58. Describe complications associated with central venous catheter placement. 

59. Describe post-procedural management and care following central venous catheter 

placement. 

──────────────────────────────────────── 

VASCULAR INTERVENTIONS 

The resident should be able to: 

60. Describe common endovascular procedures used in Interventional Radiology. 

61. List medical risk factors associated with atherosclerotic disease. 

62. Describe the clinical manifestations of peripheral arterial disease. 

63. List indications for endovascular treatment of atherosclerotic vascular disease. 

64. Describe complications and outcomes associated with arterial interventions in different 

vascular territories. 

65. List clinical situations in which angioplasty and/or stent placement is indicated. 

66. Explain the mechanisms and principles of balloon angioplasty. 

67. List materials used in balloon angioplasty procedures. 

68. List medications commonly used during angioplasty procedures and their dosages. 

69. Explain the principles of intra-arterial pressure measurement studies. 

70. Explain the fundamental mechanisms of vascular stent deployment. 

71. List materials used for vascular stenting. 

72. Describe in detail angioplasty and stenting procedures commonly performed in: 

• Iliac arteries 

• Femoral arteries 

73. Describe the indications, techniques, and complications of less commonly performed 

angioplasty and stenting procedures involving: 



• Renal arteries 

• Hepatic arteries 

• Mesenteric arteries 

• Subclavian arteries 

• Axillary arteries 

74. Describe the indications, techniques, and complications of below-knee arterial interventions. 

75. Describe the typical complications and outcomes of angioplasty and arterial stent placement. 

76. Explain vascular access-site closure techniques and post-procedural care. 

77. Describe potential groin-access complications and their management. 

78. Describe patient care and medical treatment following angioplasty and arterial stent 

placement. 

79. Describe the indications, techniques, and complications of aortic stent and stent-graft 

procedures, including: 

• EVAR (Endovascular Aneurysm Repair) 

• TEVAR (Thoracic Endovascular Aortic Repair) 

80. Describe techniques used in haemodialysis access interventions. 

81. Describe venoplasty and venous stent-placement techniques. 

82. Describe success rates and complications of venoplasty and venous stenting. 

83. List indications for inferior vena cava (IVC) filter placement. 

84. Describe currently available IVC filter types. 

85. Describe success rates and complications associated with IVC filter placement. 

86. Describe patient care following venous interventions. 

87. Explain the general principles of embolization therapy. 

88. List indications for embolization in acute haemorrhage. 

89. List indications for tumour embolization. 

90. Describe catheters and microcatheters used in embolization procedures. 

91. Describe superselective catheterization techniques using microcatheters. 

92. List embolic agents and their specific applications. 

93. Describe angiographic endpoints of embolization procedures. 

94. Explain the risks and complications of embolization. 

95. Describe post-embolization patient care, including management of pain and post-

embolization syndrome. 

96. Describe the indications, techniques, and complications of transarterial chemoembolization 

(TACE). 



97. Describe the indications, techniques, and complications of embolization for: 

• Peripheral AVMs 

• Peripheral AVFs 

• Visceral AVMs 

• Visceral AVFs 

98. Explain the principles of selective thrombolytic therapy. 

99. List medications used in selective thrombolytic therapy. 

100. Describe the risks and complications of selective thrombolytic therapy. 

101. Describe patient care following selective thrombolytic treatment. 

102. Explain the indications, techniques, and complications of endovascular atherectomy 

and thrombectomy procedures. 

103. Explain the principles of endovenous thermal ablation therapy. 

104. Describe the catheters and techniques used in endovenous thermal ablation. 

105. Describe the common complications and outcomes of endovenous thermal ablation. 

106. Describe patient care following endovenous thermal ablation. 

107. Explain the technique and complications of percutaneous vascular sclerotherapy. 

108. Describe the indications, techniques, and complications of Transjugular Intrahepatic 

Portosystemic Shunt (TIPS) procedures. 

109. Describe the indications, techniques, and complications of endovascular denervation 

procedures. 

──────────────────────────────────────── 

NEUROVASCULAR INTERVENTIONS 

The resident should be able to: 

110. Describe common neuroendovascular procedures used in Interventional Radiology. 

111. List embolic materials commonly used in neurointerventional radiology. 

112. Explain the general principles of neurovascular intervention techniques. 

113. Describe the indications, techniques, and complications of endovascular treatment of 

cerebral aneurysms. 

114. Describe the indications, techniques, and complications of embolization for cerebral 

AVMs and AVFs. 

115. Describe the indications, techniques, and complications of embolization for spinal 

AVMs and AVFs. 

116. Describe the indications, techniques, and complications of endovascular stroke 

therapy. 



117. Describe the indications, techniques, and complications of endovascular treatment of 

carotid artery stenosis. 

118. Describe the indications, techniques, and complications of endovascular treatment of 

intracranial stenosis. 

119. Describe the indications, techniques, and complications of intra-arterial 

chemotherapy for head and neck tumours. 

──────────────────────────────────────── 

NON-VASCULAR INTERVENTIONS 

The resident should be able to: 

120. Explain the differences, complementary roles, and common approaches of imaging 

modalities used for non-vascular interventions, including: 

• Ultrasonography (US) 

• Computed Tomography (CT) 

• Fluoroscopy 

121. List catheters and materials used in drainage procedures. 

122. Explain trocar and Seldinger techniques for drainage catheter placement. 

123. Compare indications for fine-needle aspiration biopsy (FNAB) with indications for 

core needle biopsy. 

124. List biopsy needles used for image-guided procedures, including: 

• Fine-needle aspiration needles 

• Core biopsy needles 

• Cutting needles 

125. Describe safe access routes for biopsy procedures in different organs. 

126. List complications associated with biopsies of different organs. 

127. Describe patient care following thoracic and abdominal biopsies. 

128. Describe management algorithms for relatively common complications occurring 

after biopsy procedures, including:  

 Pneumothorax  

 Hemorrhage  

129. Describe the indications for:  

 Fluid aspiration  

 Cyst drainage  

 Abscess drainage  

 Pleural fluid drainage  

130. Describe safe access routes for abscess drainage procedures.  



131. List the antibiotic regimens commonly used prior to abscess drainage procedures.  

132. List situations in which placement of more than one drainage catheter may be 

required.  

133. List fibrinolytic agents used in patients with loculated or complicated empyema.  

134. Describe alternative access routes for pelvic abscess drainage procedures.  

135. Explain the principles of a closed underwater drainage system.  

136. List complications that may occur following:  

 Fluid aspiration  

 Abscess drainage  

 Pleural fluid drainage  

137. Describe post-procedural management following drainage procedures, including:  

 Antibiotic therapy  

 Other medical treatments  

 Catheter care  

 Wound care  

 Timing of catheter removal  

138. Describe hydatid cyst disease and list indications for treatment.  

139. Describe expected outcomes of interventional procedures performed for hydatid cyst 

disease in different anatomical locations.  

140. Describe different percutaneous treatment techniques for hydatid cyst disease, 

including:  

 PAIR (Puncture–Aspiration–Injection–Reaspiration)  

 Catheter drainage techniques  

141. Describe complications associated with percutaneous treatment of hydatid cyst 

disease.  

142. Describe post-procedural medical treatment following percutaneous hydatid cyst 

therapy.  

143. List the indications for biliary drainage.  

144. Describe biliary anatomical variations that may influence biliary drainage procedures.  

145. Explain how ultrasound, CT, and MR cholangiography findings are integrated when 

planning the optimal biliary drainage approach.  

146. Describe the access needles, coaxial catheter systems, and guidewire systems used in 

biliary drainage procedures.  

147. List the catheters used in biliary drainage procedures.  



148. Explain the technique of biliary drainage procedures.  

149. Describe complications associated with biliary interventions.  

150. Describe post-procedural management following biliary interventions, including:  

 Medical treatment  

 Catheter care  

 Wound care  

 Timing of catheter removal  

151. List the indications for percutaneous nephrostomy.  

152. Describe renal and calyceal anatomical variations that may affect percutaneous 

nephrostomy procedures.  

153. List the catheters used in percutaneous nephrostomy procedures.  

154. Explain the technique of percutaneous nephrostomy catheter placement.  

155. Describe complications associated with percutaneous nephrostomy.  

156. Describe post-procedural management following percutaneous nephrostomy, 

including:  

 Medical treatment  

 Catheter care  

 Wound care  

 Timing of catheter removal  

157. Demonstrate general knowledge of thermal ablation procedures performed in 

different organs and organ systems.  

158. Demonstrate general knowledge of image-guided dilation and/or stent-placement 

procedures involving the gastrointestinal tract.  

159. Demonstrate general knowledge of percutaneous enterostomy procedures.  

160. Demonstrate general knowledge of percutaneous nerve and ganglion block 

procedures.  

161. Demonstrate general knowledge of:  

 Percutaneous vertebroplasty  

 Percutaneous kyphoplasty  

procedures. 

 

SKILLS OBJECTIVES 

PATIENT AND CLINICAL MANAGEMENT 



The resident should be able to: 

1. Safely administer local anaesthetic agents to provide pain control during interventional 

radiology procedures. 

2. Perform emergency interventions, including cardiopulmonary resuscitation (CPR), in life-

threatening situations. 

3. Treat mild and severe allergic reactions to iodinated contrast media. 

4. Administer corticosteroid prophylaxis when indicated. 

5. Correctly manage pre-procedural and post-procedural patient care and medical treatment. 

6. Interpret coagulation test results before procedures and ensure correction of abnormalities 

when required. 

7. Interpret renal function tests before vascular interventions and ensure correction or 

optimization when required. 

8. Implement measures to minimize iodinated contrast-induced nephrotoxicity in high-risk 

patients, including those with diabetes mellitus or renal insufficiency. 

9. Implement intravenous fluid replacement protocols when indicated before interventional 

procedures. 

10. Apply appropriate antibiotic prophylaxis measures when indicated before interventional 

procedures. 

──────────────────────────────────────── 

DIAGNOSTIC ANGIOGRAPHY AND VENOGRAPHY 

The resident should be able to: 

11. Perform arterial and venous access using the Seldinger technique in uncomplicated cases. 

12. Perform vascular sheath (introducer) placement following vascular puncture in 

uncomplicated cases. 

13. Perform manual compression haemostasis at vascular access sites. 

14. Manage potential complications of groin-access procedures in uncomplicated cases. 

15. Under supervision and guidance, perform alternative arterial access procedures—such as 

brachial, axillary, and translumbar access—in uncomplicated cases. 

16. Correctly use catheters and guidewires commonly employed in diagnostic angiographic 

procedures. 

17. Perform standard catheterization and selective catheterization techniques. 

18. Apply: 

• Digital Subtraction Angiography (DSA) 

• Bolus chase (stepping-table angiography) 

• Road mapping 

• Pixel-shift techniques 



19. Perform abdominal aortography. 

20. Perform thoracic aortography. 

21. Perform femoropopliteal angiography. 

22. Perform peripheral angiography in uncomplicated cases. 

23. Perform subclavian, axillary, and brachial angiography in uncomplicated cases. 

24. Perform mesenteric, celiac trunk, and renal angiography in uncomplicated cases. 

25. Under supervision and guidance, perform vertebral, carotid, and cerebral angiography in 

uncomplicated cases. 

26. Observe and/or perform spinal angiographic studies under supervision and guidance in 

uncomplicated cases. 

27. Perform dialysis fistulography. 

28. Perform upper-extremity venography. 

29. Perform lower-extremity venography. 

30. Perform inferior and superior vena cavography. 

31. Perform renal, adrenal, gonadal, hepatic, and mesenteric venography in uncomplicated 

cases. 

32. Under supervision and guidance, perform peripheral venous blood sampling in 

uncomplicated cases. 

33. Under supervision and guidance, perform intracranial venous blood sampling in 

uncomplicated cases. 

34. Apply standard post-procedural care following diagnostic vascular procedures. 

──────────────────────────────────────── 

CENTRAL VENOUS CATHETER PLACEMENT 

The resident should be able to: 

35. Perform placement of: 

• Temporary dialysis catheters 

• Permanent dialysis catheters 

• Venous ports 

• Hickman catheters 

in uncomplicated cases. 

36. Observe and/or perform placement of Peripherally Inserted Central Catheters (PICC) under 

supervision and guidance in uncomplicated cases. 

37. Apply post-procedural care following central venous catheter placement. 

──────────────────────────────────────── 



VASCULAR INTERVENTIONS 

The resident should be able to: 

38. Under supervision and guidance, perform vascular closure-device haemostasis in 

uncomplicated cases. 

39. Under supervision and guidance, perform commonly undertaken angioplasty and/or stent-

placement procedures, including iliac and femoral angioplasty, in uncomplicated cases. 

40. Observe and/or perform less commonly performed angioplasty and stent-placement 

procedures—including renal, hepatic, mesenteric, subclavian, and axillary interventions—

under supervision and guidance in uncomplicated cases. 

41. Provide post-procedural care following angioplasty and arterial stent placement, including 

determination of appropriate medications and dosages. 

42. Observe below-knee arterial interventions. 

43. Observe aortic stent and stent-graft procedures, including: 

• EVAR (Endovascular Aneurysm Repair) 

• TEVAR (Thoracic Endovascular Aortic Repair) 

44. Observe and/or perform haemodialysis access interventions under supervision and guidance 

in uncomplicated cases. 

45. Observe and/or perform venoplasty and venous stent-placement procedures under 

supervision and guidance in uncomplicated cases. 

46. Under supervision and guidance, place inferior vena cava filters in uncomplicated cases. 

47. Provide patient care following venous interventions. 

48. Observe and/or perform embolization procedures—including embolization for acute 

haemorrhage, tumour embolization, chemoembolization, and AVM/AVF embolization—

under supervision and guidance in uncomplicated cases. 

49. Manage post-embolization patient care, including treatment of pain and post-embolization 

syndrome. 

50. Observe and/or perform selective thrombolytic procedures under supervision and guidance 

in uncomplicated cases. 

51. Provide post-thrombolysis patient care and determine appropriate medications and dosages. 

52. Observe and/or perform endovenous thermal ablation procedures under supervision and 

guidance in uncomplicated cases. 

53. Provide patient care following endovenous thermal ablation, including medication selection 

and dosage determination. 

54. Observe and/or perform percutaneous vascular sclerotherapy under supervision and 

guidance in uncomplicated cases. 

55. Observe Transjugular Intrahepatic Portosystemic Shunt (TIPS) procedures. 



──────────────────────────────────────── 

NEUROVASCULAR INTERVENTIONS 

The resident should be able to: 

56. Observe reparative and occlusive neurovascular interventions, including: 

• Endovascular treatment of cerebral aneurysms 

• Embolization of cerebral AVMs and AVFs 

• Embolization of spinal AVMs and AVFs 

57. Observe revascularization neurovascular interventions, including: 

• Endovascular stroke treatment 

• Angioplasty and/or stenting for carotid stenosis 

• Angioplasty and/or stenting for intracranial stenosis 

──────────────────────────────────────── 

NON-VASCULAR INTERVENTIONS 

The resident should be able to: 

58. Perform image-guided: 

• Fine-needle aspiration biopsy (FNAB) 

• Core needle biopsy 

• Cutting needle biopsy 

in uncomplicated cases. 

59. Plan safe access routes for biopsies of different organs. 

60. Manage common biopsy-related complications, including: 

• Pneumothorax 

• Haemorrhage 

61. Apply both trocar and Seldinger techniques for drainage catheter placement. 

62. Perform the following procedures in uncomplicated cases: 

• Fluid aspiration 

• Cyst drainage 

• Abscess drainage 

• Pleural fluid drainage 

63. Use closed underwater drainage systems correctly. 

64. Administer fibrinolytic agents in patients with loculated or complicated empyema. 

65. Select safe access routes for abscess drainage procedures. 

66. Apply appropriate antibiotic protocols before abscess drainage. 

67. Perform pelvic abscess drainage in uncomplicated cases. 

68. Observe percutaneous treatment of hydatid cyst disease. 



69. Perform percutaneous transhepatic cholangiography (PTC). 

70. Perform biliary drainage procedures in uncomplicated cases. 

71. Perform percutaneous nephrostomy procedures in uncomplicated cases. 

72. Observe thermal ablation procedures involving different organs and systems. 

73. Observe image-guided gastrointestinal dilatation and/or stent-placement procedures. 

74. Observe percutaneous enterostomy procedures. 

75. Observe percutaneous nerve or ganglion block procedures. 

76. Observe percutaneous vertebroplasty and kyphoplasty procedures. 

──────────────────────────────────────── 

COMPETENCY AND PROFESSIONAL ATTITUDE OBJECTIVES 

The resident should be able to: 

1. Select appropriate patients for interventional procedures by evaluating: 

• Clinical history 

• Imaging findings 

• Laboratory results 

• Expected procedural outcomes 

2. Identify patients requiring consultation with other specialties—including cardiology, 

anaesthesia, surgery, and internal medicine—before an interventional procedure. 

3. Assess patient history, physical examination findings, and laboratory data to identify risk 

factors for: 

• Haemorrhage 

• Nephrotoxicity 

• Cardiovascular complications 

• Respiratory complications 

• Adverse drug reactions 

4. Explain proposed interventional procedures to patients, including: 

• Risks 

• Benefits 

• Alternative treatment options 

and obtain informed consent. 

5. Select the most appropriate approach for a given interventional procedure. 

6. Select appropriate imaging parameters for image-guided interventions. 

7. Apply radiation safety procedures in interventional radiology environments. 

8. Apply radiation dose-reduction techniques for patients, radiologists, and healthcare staff 

during procedures. 



9. Educate and supervise technical staff to ensure appropriate procedural support. 

10. Correctly organize and manage pre-procedural requirements, including: 

• Antibiotic prophylaxis 

• Coagulation assessment 

• Intravenous fluid replacement 

11. Provide appropriate patient monitoring during procedures and recognize urgent 

abnormalities, signs, and symptoms requiring immediate attention. 

12. Correctly manage patient follow-up after interventional procedures, including: 

• Complication management 

• Catheter care 

• Wound care 

13. Monitor and manage sedation and analgesia during interventional procedures. 

14. Implement precautions to minimize accidental exposure to blood and other body fluids in 

the Interventional Radiology suite. 

15. Recognize personal limitations and identify situations requiring assistance. 

16. Effectively manage emergencies occurring during or as a consequence of interventional 

procedures. 

17. Communicate with patients and their families regarding potential procedural outcomes. 

18. Participate in multidisciplinary meetings where patients with potential indications for 

interventional procedures are discussed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



D.2.4 CARDIOVASCULAR RADIOLOGY 

At the completion of training, residents are expected to achieve the learning objectives described 

below in Cardiovascular Radiology. 

Residents are expected to possess a fundamental understanding of the imaging modalities currently 

used in this field and of their diagnostic value in evaluating the normal cardiovascular system and 

cardiovascular diseases. 

This knowledge base should: 

• Provide the foundation for future Level 3 (subspecialty) training in Cardiovascular Radiology. 

• Enable radiologists practicing in other subspecialties to appropriately integrate cardiovascular 

imaging into their professional practice. 

Recommendations regarding teaching methods, assessment methods, and evidence of competency 

are provided on pages 9–12 of this curriculum. 

LEARNING OBJECTIVES 

KNOWLEDGE OBJECTIVES 

ANATOMY AND NORMAL VARIANTS 

The resident should be able to: 

1. Describe the normal anatomical appearance of the entire cardiovascular system as 

demonstrated by: 

• Radiography 

• Doppler Ultrasonography 

• Contrast-enhanced CT 

• MRI 

2. Describe anatomical variations of the: 

• Cardiac system 

• Vascular system 

• Lymphatic system 

3. Describe the anatomy of the coronary arteries and major vascular structures using three-

dimensional CT and MRI. 

4. Explain normal cardiac and coronary artery variants seen on CT and MRI, including common 

disease mimics. 

CONGENITAL CARDIOVASCULAR DISEASE 

The resident should be able to: 

5. Explain the basic principles of embryological development of the cardiovascular system. 

6. Describe the general radiographic characteristics and diagnostic findings of congenital heart 

disease. 

7. Describe the clinical and imaging features of congenital heart diseases encountered during: 



• Neonatal period 

• Childhood 

• Adulthood 

8. Describe imaging findings of congenital vascular anomalies of the cardiovascular system. 

IMAGING AND POST-PROCESSING TECHNIQUES 

The resident should be able to: 

9. Describe the average ionizing radiation doses associated with cardiovascular radiography and 

CT examinations. 

10. Explain the potential risks, indications, and contraindications associated with cardiovascular 

imaging procedures, including radiation-related risks. 

11. Describe the fundamental principles of digital imaging and post-processing techniques used 

in cardiovascular radiology. 

12. Describe the principles, indications, and limitations of nuclear medicine techniques used in 

cardiac imaging. 

13. Describe the principles, indications, and limitations of intravascular imaging techniques used 

in cardiovascular disease. 

14. Compare the costs of different cardiac imaging modalities. 

15. Describe the principles of CT imaging of the cardiovascular system, including multidetector 

CT techniques. 

16. Describe acquisition parameters, contrast administration protocols, and ECG-gating 

principles used in cardiac CT and cardiac MRI. 

17. Describe principles of bolus timing for contrast administration in cardiac CT and MRI. 

18. Explain the principles of: 

• Axial imaging 

• Multiplanar Reconstruction (MPR) 

• Maximum Intensity Projection (MIP) 

• Volume Rendering (VR) 

in cardiac CT and MRI. 

19. Describe the principles and methodology of coronary artery calcium scoring. 

CORONARY ARTERIES 

20. Describe the imaging findings associated with: 

• Acute coronary syndromes 

• Myocardial ischaemia 

• Myocardial infarction 

• Post-myocardial infarction complications 

• Ventricular aneurysms 

• Common and uncommon coronary artery diseases 



21. Describe imaging findings of acquired atherosclerosis, including coronary artery calcifications 

identified on coronary CT angiography (CTA). 

22. Explain the pathological and pathophysiological basis of acquired cardiovascular diseases. 

23. Perform post-traumatic evaluation of the cardiovascular system. 

24. Formulate differential diagnoses of cardiovascular diseases based on clinical features and 

imaging findings. 

25. Describe the principal clinical features and imaging findings of major vascular diseases, 

including: 

• Acute and chronic aortic dissection 

• Thoracic aneurysms 

• Marfan syndrome 

• Takayasu arteritis 

──────────────────────────────────────── 

HEART VALVES, MYOCARDIUM, PERICARDIUM, AND ENDOCARDIUM 

The resident should be able to: 

26. Describe the principal clinical features and imaging findings of cardiac tumours, including: 

• Primary intracardiac tumours (e.g., myxoma, haemangioma, sarcoma) 

• Secondary/metastatic cardiac tumours 

27. Describe the principal clinical features and imaging findings of cardiomyopathies, including: 

• Acute myocarditis 

• Dilated cardiomyopathy 

• Restrictive cardiomyopathy 

• Obstructive cardiomyopathy 

• Cardiomyopathies associated with systemic diseases 

• Infiltrative cardiomyopathies 

28. Describe age- and sex-related cardiac syndromes, including sudden cardiac death syndromes 

in young males. 

29. Differentiate causes of cardiac enlargement, including acquired valvular heart disease, and 

recognize their radiological manifestations. 

30. Describe the principal clinical features and imaging findings of valvular disorders, including: 

• Rheumatic and post-rheumatic valvular disease 

• Valvular stenosis 

• Valvular insufficiency/regurgitation 

• Endocarditis 

• Subvalvular disease 

• Supravalvular disease 

• Subvalvular apparatus disorders 

31. Describe the principal clinical features and imaging findings of: 



• Pericardial diseases 

• Myocardial diseases 

• Endocardial diseases 

32. Describe cardiovascular risk factors and explain the principles and practical application of 

screening programs based on coronary artery calcium scoring using CT. 

──────────────────────────────────────── 

CARDIAC RADIOLOGY IN POST-INTERVENTIONAL PATIENTS 

The resident should be able to: 

33. Describe the pathophysiology, differential diagnosis, and treatment of pseudoaneurysms 

occurring after invasive cardiac procedures. 

34. Describe the typical imaging findings resulting from various surgical treatments of congenital 

and acquired heart diseases, including coronary artery disease. 

35. Describe the principal clinical features and characteristic imaging findings following: 

• Coronary artery bypass grafting (CABG) 

• Cardiac valve replacement 

• Aortic replacement surgery 

• Ventricular surgery 

• Pericardiectomy 

36. Describe the principal clinical features and imaging findings of: 

• Acute pericarditis 

• Chronic pericarditis 

• Malignant cardiac disease 

──────────────────────────────────────── 

PERIPHERAL VASCULAR SYSTEM 

The resident should be able to: 

37. Describe typical Doppler ultrasonography findings in lower-extremity venous insufficiency. 

38. Differentiate diagnostic imaging findings associated with: 

• Arterial aneurysms 

• Venous aneurysms 

• Vasculitis 

• Atherosclerotic disease 

• Thrombosis 

39. Describe Doppler ultrasonography findings used in the diagnosis of arterial and venous 

pseudoaneurysms. 

40. Diagnose major peripheral vascular diseases using non-invasive imaging modalities such as 

CT angiography and MR angiography. 

──────────────────────────────────────── 



SKILLS OBJECTIVES 

The resident should be able to: 

1. Perform grayscale and Doppler ultrasonographic examinations of arteries and veins. 

2. Correctly position patients for cardiovascular radiographic examinations. 

3. Under supervision and guidance, plan, protocol, and adapt cardiovascular CT examinations 

according to the patient’s clinical condition. 

4. Prepare patients for cardiovascular CT examinations, including: 

• Assessment of indications 

• Establishment of intravenous access 

• Administration of beta-blockers when appropriate 

5. Select appropriate acquisition parameters for cardiovascular CT. 

6. Select appropriate post-processing techniques for cardiovascular CT examinations. 

7. Under supervision and guidance, plan, protocol, and adapt cardiovascular MRI examinations 

according to the patient’s clinical condition. 

8. Prepare patients for cardiovascular MRI examinations, including: 

• Assessment of indications 

• Establishment of intravenous access 

• Administration of beta-blockers when appropriate 

9. Select appropriate acquisition parameters for cardiovascular MRI. 

10. Select appropriate post-processing techniques for cardiovascular MRI examinations. 

11. Perform appropriate contrast-bolus timing for cardiovascular CT and MRI examinations. 

12. Perform coronary artery calcium scoring. 

13. Apply advanced cardiovascular image post-processing techniques, including: 

• Multiplanar Reconstruction (MPR) 

• Maximum Intensity Projection (MIP) 

• Minimum Intensity Projection (MinIP) 

• Volume Rendering (VR) 

• Vascular analysis applications 

14. Under supervision and guidance, perform femoral arterial and venous puncture techniques. 

15. Under supervision and guidance, treat femoral artery pseudoaneurysms. 

──────────────────────────────────────── 

COMPETENCY AND PROFESSIONAL ATTITUDE OBJECTIVES 

The resident should be able to: 

1. Decide whether cardiovascular diagnostic imaging and/or supervised interventional 

procedures should be performed by balancing all potential risks and benefits. 



2. Select the most appropriate imaging modality for evaluation of cardiovascular pathology. 

3. Communicate with patients to obtain informed consent before cardiovascular diagnostic or 

interventional procedures. 

4. Determine optimal imaging parameters and select appropriate imaging protocols for: 

• Radiography 

• Ultrasonography 

• Computed Tomography (CT) 

• Magnetic Resonance Imaging (MRI) 

of the cardiovascular system. 

5. Under supervision and guidance, apply radiation dose-reduction strategies during 

cardiovascular radiographic and CT examinations. 

6. Educate and guide technical staff to ensure optimal cardiovascular imaging. 

7. Evaluate the quality of cardiac imaging studies and develop strategies to improve image 

quality. 

8. Report cardiovascular radiographic examinations performed for common and uncommon 

clinical indications. 

9. Report ultrasonography, CT, and MRI examinations of common cardiovascular diseases. 

10. Under supervision and guidance, interpret and report cardiovascular ultrasonography, CT, 

and MRI examinations performed for uncommon clinical indications. 

11. Recognize personal limitations in cardiovascular image interpretation and reporting and 

identify situations requiring consultation or assistance. 

12. Promptly recognize urgent and unexpected cardiovascular imaging findings and 

communicate them appropriately and without delay. 

13. Communicate cardiovascular imaging findings effectively to patients and their relatives. 

14. Communicate with referring clinicians regarding cardiovascular imaging findings. 

15. Participate, either as an observer or under supervision as an active contributor, in 

multidisciplinary meetings concerning cardiovascular diseases. 

 

 

 

 

 

 

 

 



D.2.5 MUSCULOSKELETAL RADIOLOGY 

At the completion of training, residents are expected to achieve the following competencies in 

Musculoskeletal Radiology. 

Residents are expected to possess a fundamental understanding of currently available imaging 

modalities and their diagnostic value in evaluating the normal musculoskeletal system and 

musculoskeletal diseases. 

This knowledge base should: 

• Provide the foundation for future Level 3 (subspecialty) training in Musculoskeletal Radiology. 

• Enable radiologists pursuing other subspecialties to appropriately incorporate musculoskeletal 

imaging into their clinical practice. 

Recommendations regarding teaching methods, assessment methods, and evidence of competency 

are provided on pages 9–12 of this curriculum. 

LEARNING OBJECTIVES 

KNOWLEDGE OBJECTIVES 

FUNDAMENTAL CONCEPTS 

The resident should be able to: 

1. Describe the normal anatomy of the musculoskeletal system. 

2. Describe normal skeletal variants that may mimic disease. 

3. List common congenital dysplasias of the musculoskeletal system. 

4. Explain the role and value of different imaging techniques in musculoskeletal pathology. 

5. Describe common imaging findings associated with skeletal and soft-tissue trauma. 

6. Describe imaging findings of degenerative musculoskeletal disorders. 

7. Describe imaging findings of musculoskeletal infections and inflammatory disorders. 

8. Describe imaging findings of metabolic diseases, including osteoporosis. 

9. Recognize the typical radiographic appearances of common bone tumours. 

10. Demonstrate detailed knowledge of the normal anatomy of all major structures involved in 

musculoskeletal imaging, including: 

• Muscles 

• Tendons 

• Fasciae 

• Bones 

• Ligaments 

• Joint capsules 

• Articular cartilage 

11. Describe in detail normal skeletal variants that may simulate pathology. 



12. Explain the processes of skeletal growth and maturation. 

13. Describe the basic principles of skeletal embryology. 

14. Explain the indications, contraindications, and potential risks (particularly radiation-related 

risks) associated with procedures and imaging techniques used in musculoskeletal diseases 

and trauma. 

15. Demonstrate basic clinical knowledge regarding medical, surgical, pathological, and 

pathophysiological conditions affecting the musculoskeletal system. 

16. Formulate differential diagnoses of musculoskeletal diseases and trauma based on clinical 

presentation and imaging findings, and explain the reasoning behind those diagnoses. 

17. Describe the principles of medicolegal reporting in musculoskeletal trauma cases. 

TRAUMA — ACUTE AND CHRONIC 

The resident should be able to: 

18. Explain fracture stabilization principles in spinal trauma patients, particularly those with 

cervical spine injuries, and describe the precautions that radiologists should take. 

19. Classify fractures and dislocations according to accepted classification systems. 

20. Describe the principal clinical features and typical imaging findings of fractures and 

dislocations in the mature skeleton. 

21. Describe the principal clinical features and typical imaging findings of fractures and 

dislocations in the immature skeleton. 

22. Describe cartilage disorders—including chondral lesions, osteochondral lesions, and 

osteochondritis dissecans—and their characteristic imaging findings. 

23. Describe the principal clinical features and imaging findings of fracture and dislocation 

healing and complications, including: 

• Delayed union 

• Non-union 

• Avascular necrosis 

• Reflex sympathetic dystrophy / Complex Regional Pain Syndrome (CRPS) 

• Myositis ossificans 

24. Describe the principal clinical features and characteristic imaging findings of stress fractures, 

including: 

• Fatigue fractures 

• Insufficiency fractures 

25. Describe the principal clinical features and characteristic imaging findings of avulsion 

fractures. 

26. Describe the characteristic imaging findings, imaging strategies, and principal clinical features 

of pathological fractures and non-accidental injuries. 



27. Describe the principal clinical features and characteristic imaging findings of skull and facial 

bone fractures. 

28. Describe the principal clinical features and characteristic imaging findings of vertebral 

fractures, including spondylolysis. 

29. Describe the principal clinical features and characteristic imaging findings of shoulder-girdle 

fractures and dislocations, including: 

• Sternoclavicular dislocations 

• Acromioclavicular dislocations 

• Clavicular fractures 

• Scapular fractures 

• Glenohumeral dislocation and instability 

30. Describe the principal clinical features and characteristic imaging findings of upper-extremity 

fractures and dislocations, including: 

• Humeral fractures 

• Elbow fractures and dislocations 

• Proximal and distal forearm fractures and dislocations 

• Wrist fractures and dislocations 

• Hand fractures and dislocations 

31. Describe the principal clinical features and characteristic imaging findings of pelvic fractures 

and dislocations, including associated soft-tissue injuries. 

32. Describe the principal clinical features and characteristic imaging findings of lower-extremity 

fractures and dislocations, including: 

• Hip fractures and dislocations 

• Femoral fractures 

• Tibial and fibular fractures (including ankle injuries) 

• Hindfoot fractures 

• Tarsometatarsal fractures and dislocations 

• Forefoot fractures and dislocations 

33. Describe the principal clinical features and characteristic imaging findings of shoulder soft-

tissue injuries, including: 

• Rotator cuff injuries 

• Glenoid labral injuries 

• Biceps tendon injuries 

34. Describe the principal clinical features and characteristic imaging findings of wrist soft-tissue 

injuries, including injuries of the: 

• Triangular Fibrocartilage Complex (TFCC) 

35. Describe the principal clinical features and characteristic imaging findings of knee soft-tissue 

injuries, including: 



• Meniscal injuries 

• Cruciate ligament injuries 

• Collateral ligament injuries 

36. Describe the principal clinical features and characteristic imaging findings of ankle soft-tissue 

injuries, including major tendon and ligament injuries. 

──────────────────────────────────────── 

INFECTIONS 

The resident should be able to: 

37. Describe the principal clinical features and characteristic imaging findings of acute, subacute, 

and chronic osteomyelitis involving the extremities and spine. 

38. Describe the principal clinical features and characteristic imaging findings of post-traumatic 

and postoperative osteomyelitis. 

39. Describe the principal clinical features and characteristic imaging findings of musculoskeletal 

tuberculosis, including associated soft-tissue involvement. 

40. Describe the principal clinical features and characteristic imaging findings of spinal infections. 

41. Describe the principal clinical features and characteristic imaging findings of infections 

involving the bones of the extremities. 

42. Explain the general imaging characteristics of less common infections, including: 

• Brucellosis 

• Syphilis 

43. Describe the principal clinical features and characteristic imaging findings of relatively 

common parasitic infections worldwide, including: 

• Echinococcosis (Hydatid disease) 

44. Describe the principal clinical features and characteristic imaging findings of soft-tissue 

infections. 

45. Describe the principal clinical features and characteristic imaging findings of infections 

associated with Human Immunodeficiency Virus (HIV). 

──────────────────────────────────────── 

TUMOURS AND TUMOUR-LIKE LESIONS 

The resident should be able to: 

46. Describe staging principles, tumour-characterization criteria, and characteristic imaging 

findings of bone-forming tumours, including: 

• Osteoma 

• Bone island (enostosis) 

• Osteoid osteoma 

• Osteoblastoma 



• Osteosarcoma 

• Common benign variants 

47. Describe staging principles, tumour-characterization criteria, and characteristic imaging 

findings of cartilage-forming tumours, including: 

• Osteochondroma 

• Enchondroma 

• Chondroblastoma 

• Chondromyxoid fibroma 

• Central chondrosarcoma 

• Peripheral chondrosarcoma 

48. Describe staging principles, tumour-characterization criteria, and characteristic imaging 

findings of fibrous tumours, including: 

• Fibrous cortical defect 

• Non-ossifying fibroma 

• Fibrous dysplasia 

• Fibrosarcoma 

• Malignant fibrous histiocytoma 

49. Describe staging principles, tumour-characterization criteria, and characteristic imaging 

findings of haematopoietic and reticuloendothelial tumours, including: 

• Giant cell tumour 

• Langerhans cell histiocytosis 

• Ewing sarcoma 

• Lymphoma 

• Leukaemia 

• Multiple myeloma 

• Plasmacytoma 

50. Describe staging principles, tumour-characterization criteria, and characteristic imaging 

findings of tumour-like lesions, including: 

• Simple bone cyst 

• Aneurysmal bone cyst 

51. Describe staging principles, tumour-characterization criteria, and characteristic imaging 

findings of skeletal metastases. 

52. Confidently recognize “DON’T TOUCH” lesions. 

53. Describe staging principles, tumour-characterization criteria, and characteristic imaging 

findings of chordoma. 

54. Describe staging principles, tumour-characterization criteria, and characteristic imaging 

findings of adamantinoma. 

55. Describe staging principles, tumour-characterization criteria, and characteristic imaging 

findings of adipocytic tumours, including: 



• Lipoma 

• Liposarcoma 

56. Describe staging principles, tumour-characterization criteria, and characteristic imaging 

findings of nerve-sheath tumours, including: 

• Neurofibroma 

• Schwannoma 

• Malignant Peripheral Nerve Sheath Tumour (MPNST) 

57. Describe staging principles, tumour-characterization criteria, and characteristic imaging 

findings of vascular tumours, including: 

• Haemangioma 

and distinguish vascular tumours from vascular malformations. 

58. Describe staging principles, tumour-characterization criteria, and characteristic imaging 

findings of soft-tissue sarcomas. 

59. Recognize inflammatory conditions that may mimic soft-tissue sarcomas and describe their 

characteristic imaging findings. 

──────────────────────────────────────── 

HAEMATOLOGICAL DISORDERS 

The resident should be able to: 

60. Describe the principal clinical features and characteristic imaging findings of 

haemoglobinopathies, including: 

• Haemophilia 

• Sickle-cell disease 

• Thalassaemia 

61. Describe the principal clinical features and characteristic imaging findings of myelofibrosis. 

62. Understand and describe imaging findings and clinical implications of common bone-marrow 

abnormalities, including: 

• Marrow reconversion 

• Cellular marrow infiltration 

──────────────────────────────────────── 

METABOLIC, ENDOCRINE, AND TOXIC DISORDERS 

The resident should be able to: 

63. Describe the principal clinical features and characteristic imaging findings of: 

• Rickets 

• Osteomalacia 

64. Describe the principal clinical features and characteristic imaging findings of: 



• Primary hyperparathyroidism 

• Secondary hyperparathyroidism (including chronic renal failure) 

65. Describe the principles of bone mineral density assessment and the principal clinical and 

imaging findings of: 

• Osteoporosis 

• Fluorosis 

and list complications of osteoporosis and osteoporosis treatment, including: 

• Vertebral compression fractures 

• Bisphosphonate-related fractures 

──────────────────────────────────────── 

JOINTS 

The resident should be able to: 

66. Describe the clinical and imaging findings of degenerative diseases involving: 

• Spine 

• Intervertebral discs 

• Facet joints 

67. Describe the clinical and imaging findings of degenerative diseases affecting peripheral joints. 

68. Describe the imaging findings and principal clinical features of inflammatory arthropathies, 

including: 

• Rheumatoid arthritis 

• Juvenile rheumatoid arthritis 

• Ankylosing spondylitis 

• Psoriatic arthritis 

• Enteropathic arthropathies 

• Infectious arthritis (pyogenic and tuberculous) 

69. Describe the principal clinical features and characteristic imaging findings of crystal 

arthropathies, including: 

• Calcium pyrophosphate deposition disease (CPPD) 

• Hydroxyapatite deposition disease 

• Gout 

70. Describe the principal clinical features and characteristic imaging findings of joint masses, 

including: 

• Ganglion cysts 

• Synovial chondromatosis 

• Pigmented villonodular synovitis (PVNS) 

71. Describe the principal clinical features and characteristic imaging findings of neuropathic 

arthropathies, including: 



• Diabetic foot 

• Charcot joint 

• Steroid-related pseudo-Charcot arthropathy 

72. Describe the principal clinical features and characteristic imaging findings of complications 

related to hip and knee arthroplasties. 

──────────────────────────────────────── 

CONGENITAL, DEVELOPMENTAL, AND PAEDIATRIC CONDITIONS 

The resident should be able to: 

73. Describe the principal clinical features and characteristic imaging findings of congenital spinal 

disorders, including: 

• Congenital scoliosis 

• Idiopathic scoliosis 

• Spinal dysraphism 

74. Describe the principal clinical features and characteristic imaging findings of congenital 

shoulder disorders, including: 

• Sprengel deformity 

75. Describe the principal clinical features and characteristic imaging findings of congenital 

disorders of the hand and wrist, including: 

• Madelung deformity (idiopathic or secondary) 

76. Describe the principal clinical features and characteristic imaging findings of congenital and 

developmental hip disorders, including: 

• Developmental dysplasia of the hip (DDH) 

• Transient synovitis (“irritable hip”) 

• Legg–Calvé–Perthes disease 

• Slipped capital femoral epiphysis (SCFE) 

77. Describe the principal clinical features and characteristic imaging findings of 

femoroacetabular impingement (FAI). 

78. Describe the principal clinical features and characteristic imaging findings of congenital 

disorders of the foot and ankle. 

79. Describe the principal clinical features and characteristic imaging findings of congenital tarsal 

coalition. 

80. Describe the principal clinical features and characteristic imaging findings of skeletal 

dysplasias. 

81. Describe the principal clinical features and characteristic imaging findings of disorders 

associated with multiple epiphyseal dysplasia. 

82. Describe the principal clinical features and characteristic imaging findings of achondroplasia. 



83. Describe the principal clinical features and characteristic imaging findings of osteogenesis 

imperfecta. 

84. Describe the principal clinical and imaging findings of sclerosing bone disorders, including: 

• Osteopetrosis 

• Melorheostosis 

• Osteopoikilosis 

85. Describe the principal clinical and characteristic imaging findings of tumour-like lesions in the 

paediatric population, including: 

• Diaphyseal aclasis (Hereditary Multiple Exostoses) 

• Ollier disease 

86. Describe the principal clinical features and characteristic imaging findings of musculoskeletal 

manifestations of neurofibromatosis. 

87. Plan and interpret skeletal examinations requested for age estimation. 

──────────────────────────────────────── 

OTHER TOPICS 

The resident should be able to: 

88. Describe the principal clinical features and characteristic imaging findings of Paget disease. 

89. Describe the principal clinical features and characteristic imaging findings of sarcoidosis. 

90. Describe the principal clinical features and characteristic imaging findings of hypertrophic 

osteoarthropathy. 

91. Describe the principal clinical features and characteristic imaging findings of transient and 

regional osteoporosis. 

92. Describe the principal clinical features and characteristic imaging findings of osteonecrosis. 

93. Describe characterization principles for soft-tissue calcifications and ossifications. 

 

SKILLS OBJECTIVES 

The resident should be able to: 

1. Perform ultrasonographic examinations of the musculoskeletal system.  

2. Plan MRI protocols for the musculoskeletal system and adapt them appropriately to 

individual clinical cases.  

3. Under supervision and guidance, perform image-guided intra-articular contrast 

administration for MR arthrography and/or CT arthrography.  

4. Select the most appropriate imaging modality according to the clinical problem affecting the 

musculoskeletal system.  



5. Select and appropriately use the most suitable contrast agent according to the clinical 

problem and imaging technique.  

6. Perform dynamic functional examinations of the spine and joints.  

7. Ensure correct patient positioning for radiographic examinations of the spine and extremities 

in special clinical situations.  

8. Under supervision and guidance, perform image-guided percutaneous biopsy procedures of 

the musculoskeletal system in selected cases.  

9. Under supervision and guidance, observe and/or perform image-guided percutaneous biopsy 

procedures involving bone or other musculoskeletal structures.  

10. Safely plan CT examinations of the musculoskeletal system and adapt imaging protocols to 

different clinical situations in accordance with ALARA (As Low As Reasonably Achievable) 

principles.  

11. Safely plan MRI examinations of the musculoskeletal system and adapt imaging protocols to 

different clinical situations while considering:  

 Intravenous contrast administration  

 Spatial resolution requirements  

12. Under supervision and guidance, observe and/or perform:  

 Facet joint injections  

 Discography  

 Vertebroplasty  

under image guidance. 

13. Under supervision and guidance, observe and/or perform:  

 Bone biopsy procedures  

 Musculoskeletal drainage procedures  

under image guidance. 

14. Correctly and safely perform post-processing techniques used in musculoskeletal imaging, 

including:  

 Multiplanar Reconstruction (MPR)  

 Maximum Intensity Projection (MIP)  

 Minimum Intensity Projection (MinIP)  

 Fusion imaging techniques  

 

COMPETENCY AND PROFESSIONAL ATTITUDE OBJECTIVES 

The resident should be able to: 



1. Decide whether diagnostic imaging and/or image-guided interventional procedures should 

be performed in patients with musculoskeletal disorders after carefully balancing all 

potential benefits and risks.  

2. Select the most appropriate imaging modality for evaluating musculoskeletal pathologies.  

3. Communicate effectively with patients to obtain informed consent before diagnostic imaging 

and interventional procedures involving the musculoskeletal system.  

4. Design standardized CT protocols for musculoskeletal imaging, including:  

 Appropriate intravenous contrast administration  

 Correct patient positioning  

 Appropriate spatial and temporal resolution  

5. Apply radiation dose-reduction techniques during musculoskeletal radiographic and CT 

examinations.  

6. Educate and supervise technical staff to ensure accurate imaging of the musculoskeletal 

system.  

7. Safely assess the quality of musculoskeletal imaging studies and develop quality-

improvement strategies when necessary.  

8. Interpret and report:  

 Radiographic examinations  

 Ultrasonography (US) studies  

 Computed Tomography (CT) examinations  

 Magnetic Resonance Imaging (MRI) examinations  

 Bone densitometry studies  

of the musculoskeletal system. 

9. Report oncologic and rheumatologic musculoskeletal imaging studies according to 

internationally accepted standards and criteria when applicable, including:  

 RECIST  

 WHO criteria  

 ASAS criteria  

10. Continuously evaluate the quality of musculoskeletal imaging studies and implement quality-

improvement strategies.  

11. Recognize personal limitations in interpretation and reporting of musculoskeletal imaging 

studies and identify situations requiring consultation or assistance.  

12. Promptly recognize urgent and/or unexpected musculoskeletal imaging findings and 

communicate them to the appropriate clinician without delay.  



13. Communicate musculoskeletal imaging findings effectively to patients and their relatives 

when appropriate.  

14. Participate, under supervision or as an active contributor, in multidisciplinary conferences, 

meetings, and tumour boards related to musculoskeletal diseases. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



D.2.6 BREAST RADIOLOGY 

Upon completion of training, residents are expected to achieve the following competencies in Breast 

Radiology. 

Residents are expected to possess a fundamental understanding of the imaging modalities currently 

used in breast imaging and their diagnostic value in the evaluation of the normal breast and breast 

diseases. 

This knowledge base should: 

• Provide the foundation for future Level 3 (subspecialty) training in Breast Radiology. 

• Enable radiologists pursuing other subspecialties to appropriately integrate breast imaging into 

their clinical practice. 

Recommendations regarding teaching methods, assessment methods, and evidence of competency 

are provided on pages 9–12 of this curriculum. 

──────────────────────────────────────── 

LEARNING OBJECTIVES 

KNOWLEDGE OBJECTIVES 

The resident should be able to: 

1. Describe the anatomy of the female breast, axilla, and related structures, including age-

related changes. 

2. Describe normal variants and developmental abnormalities of the female breast. 

3. Explain clinical applications of breast imaging. 

4. Describe radiographic techniques used in diagnostic mammography. 

5. Describe the principles of digital imaging and image processing used in mammography, 

including: 

• Digital breast tomosynthesis (DBT) 

• Contrast-enhanced spectral mammography (CESM) 

6. Describe the indications and techniques of standard mammographic projections and 

supplementary views, including: 

• Craniocaudal (CC) view 

• Mediolateral oblique (MLO) view 

• Additional mammographic projections 

7. Explain the physical principles of mammographic image formation, particularly their impact 

on image quality. 

8. Explain the principles of contemporary breast imaging and breast cancer screening practices. 

9. Compare the benefits and risks of mammographic screening using ionizing radiation with 

alternative screening techniques. 



10. Explain the appropriate clinical use and diagnostic sequencing of breast imaging modalities, 

including: 

• Ultrasonography (US) 

• Magnetic Resonance Imaging (MRI) 

• Nuclear medicine techniques 

11. List the indications and contraindications of image-guided breast interventions performed 

under: 

• Ultrasonographic guidance 

• Mammographic guidance 

• MRI guidance 

including: 

• Fine-needle aspiration biopsy (FNAB) 

• Core needle biopsy 

• Vacuum-assisted biopsy 

• Preoperative localization procedures 

12. Recognize normal breast patterns on: 

• Mammography 

• Ultrasonography 

• MRI 

13. Recognize and differentiate common benign breast diseases and breast cancer appearances 

on: 

• Mammography 

• Ultrasonography 

• MRI 

14. Demonstrate knowledge of the principles and practical application of standardized reporting 

systems such as: 

• Breast Imaging Reporting and Data System (ACR BI-RADS) 

and explain their use in mammography, ultrasonography, and MRI. 

15. Explain the evaluation of oncologic imaging findings according to RECIST criteria. 

16. Understand the importance of radiological diagnosis in determining treatment strategies, 

including: 

• Breast-conserving surgery 

• Mastectomy 

17. Understand the significance of pathological lymph nodes in guiding subsequent 

management, including: 

• Sentinel lymph-node biopsy 

• Axillary lymphadenectomy 

18. Describe principles of effective communication, particularly regarding: 



• Delivering bad news to patients and relatives 

• Obtaining informed consent 

19. Explain the epidemiology of breast cancer. 

20. Describe major risk factors for breast cancer, including: 

• Increased breast density 

• Genetic predisposition 

• Prior thoracic radiotherapy 

21. Explain the principles of risk assessment and genetic counselling. 

22. Explain the principles and objectives of population-based screening. 

23. Describe the structure and organization of national or regional breast-screening programs, 

where applicable. 

24. Explain how breast density decreases mammographic sensitivity because of the masking 

effect. 

25. Assess screening-related risks and benefits for both the individual and the population, 

considering: 

• Patient age 

• Family history 

• Personal medical history 

26. Explain the potential of digital breast tomosynthesis to: 

• Increase cancer detection rates 

• Reduce recall rates 

27. Describe screening principles and techniques, including: 

• Positive predictive value targets 

• Stage 0 (ductal carcinoma in situ) tumours 

• Stage I tumours 

• Minimal carcinomas 

• Lymph-node positivity rates 

• Cancer prevalence and incidence rates 

• Recall rates for additional assessment 

• Interval cancer rates 

• Sensitivity and specificity values 

• False-negative rates 

and explain the importance of systematic data collection. 

28. Analyse current controversies and differing opinions regarding mammographic screening, 

including: 

• Overdiagnosis 

• Overtreatment 

29. Describe the normal embryology, anatomy, and physiology of the breast, axilla, and related 

structures, including changes associated with: 



• Ageing 

• Lactation 

• Hormonal status 

• Hormone replacement therapy 

• Breast reduction surgery 

• Breast augmentation surgery 

• Oncoplastic reconstruction 

• Radiotherapy 

30. Describe benign breast diseases and their clinical and imaging manifestations. 

31. Understand the clinical and pathological significance of borderline or high-risk breast lesions 

with uncertain malignant potential. 

32. Describe malignant diseases of the breast, axilla, and related structures, including: 

• Genetic subtypes 

• Histopathological prognostic factors 

• TNM classification 

33. Demonstrate general knowledge of cytological and histopathological breast pathology 

reports. 

34. Describe the biomolecular classification of breast cancer and its imaging correlates. 

35. Explain methods of radiologic-pathologic correlation for breast lesions. 

36. Demonstrate general knowledge of the principles and indications of: 

• Breast-conserving surgery 

• Sentinel lymph-node biopsy 

37. Describe indications for neoadjuvant chemotherapy and explain assessment of treatment 

response using clinical and imaging findings. 

38. Demonstrate general knowledge of adjuvant treatment options and post-treatment follow-

up of breast cancer. 

39. Demonstrate general knowledge of radiotherapy options, including: 

• Partial breast irradiation 

and their characteristic imaging findings. 

40. Explain the concepts and characteristics of: 

• Digital mammography 

• Digital breast tomosynthesis 

41. Demonstrate detailed knowledge of imaging methods used for: 

• Assessment of tumour extent 

• Detection of additional ipsilateral lesions 

• Detection of contralateral malignant lesions 

including the potential advantages and disadvantages of preoperative breast MRI. 



42. Demonstrate knowledge of breast MRI techniques, including: 

• Dynamic contrast-enhanced studies 

• Post-processing methods 

• Subtraction imaging 

• Kinetic curve analysis 

43. Demonstrate detailed knowledge of extra-mammary staging and distant metastatic 

evaluation in breast cancer. 

44. Demonstrate knowledge of minimally invasive treatment options for distant metastases. 

45. Recognize imaging findings of local recurrence of breast cancer. 

46. Describe the clinical and imaging findings of patients presenting with: 

• Palpable breast mass 

• Mastalgia 

• Breast trauma 

• Inflammatory breast findings 

• Nipple discharge 

• Nipple retraction 

• Skin retraction 

• Nipple thickening 

• Enlarged axillary lymph nodes 

47. Describe major pathological conditions affecting the breasts of: 

• Male patients 

• Children and adolescents 

• Pregnant women 

• Lactating women 

and recognize their imaging findings. 

48. Explain standard reporting terminology for breast imaging findings on a: 

• Lesion basis 

• Breast basis 

• Patient basis 

and describe classification systems such as: 

• ACR BI-RADS 

49. Explain the potential indications and limitations of emerging technologies, including: 

• Computer-aided detection (CAD) 

• Advanced applications of digital mammography and tomosynthesis 

• Elastography 

• Diffusion-weighted MRI 

• MR spectroscopy 

• Alternative MRI contrast agents 

• Radiofrequency-based excision systems for breast lesions 



50. Explain the clinical indications of digital breast tomosynthesis and the potential value of 

reconstructed two-dimensional mammograms derived from tomosynthesis datasets. 

51. Demonstrate knowledge of MRI-guided focused ultrasonography and other emerging image-

guided treatment techniques for breast cancer and benign breast lesions. 

52. Compare the relative costs of different imaging modalities used in the medical management 

of breast diseases. 

53. Explain the important role of the multidisciplinary approach in: 

• Diagnostic evaluation 

• Treatment planning 

• Post-treatment assessment 

of patients with breast cancer. 

54. Describe legal and professional responsibilities related to breast imaging practice. 

55. Demonstrate detailed knowledge of the planning, performance, supervision, interpretation, 

indications, and contraindications of all imaging modalities used in breast imaging. 

──────────────────────────────────────── 

SKILLS OBJECTIVES 

The resident should be able to: 

1. Perform breast ultrasonography under supervision and guidance. 

2. Perform breast image-guided interventions using ultrasonographic and X-ray guidance under 

supervision and guidance. 

3. Perform standard and supplementary mammographic positioning techniques under 

supervision. 

4. Correctly position patients with challenging body habitus or anatomical variations (e.g., 

kyphosis, thoracic deformities) for mammographic examinations. 

5. Perform breast MRI dynamic contrast-enhanced studies, post-processing procedures, and 

subtraction imaging. 

6. Obtain a detailed clinical history regarding breast pathology and associated risk factors. 

7. Perform physical examination of the: 

• Breast 

• Axilla 

• Related anatomical structures 

8. Perform radiologic-pathologic correlation of breast lesions. 

9. Evaluate specimen radiographs and communicate appropriately with surgeons regarding 

image quality and findings. 

10. Participate in double-reading of screening examinations, discuss discordant cases, and 

receive feedback regarding recall and final management decisions. 



11. Perform fine-needle aspiration of cysts requiring therapeutic aspiration. 

12. Perform image-guided FNAB cytology and/or ultrasound-guided core biopsy of: 

• Breast lesions 

• Suspicious axillary lymph nodes 

using freehand and/or image-guided techniques. 

13. Perform stereotactic mammography-guided and MRI-guided: 

• Core needle biopsy 

• Vacuum-assisted biopsy 

using freehand and/or image-guided techniques. 

14. Perform image-guided lesion localization and digital breast tomosynthesis. 

15. Manage breast abscesses appropriately. 

──────────────────────────────────────── 

COMPETENCY AND PROFESSIONAL ATTITUDE OBJECTIVES 

The resident should be able to: 

1. Determine the need for breast imaging and select the most appropriate imaging modality 

according to different clinical indications. 

2. Justify the role and value of all diagnostic imaging and image-guided interventional 

procedures used in breast disease evaluation, including: 

• Radiation dose-reduction techniques in mammography 

• Selection of appropriate imaging parameters for mammography, ultrasonography, and MRI 

3. Communicate effectively with patients to obtain informed consent before breast 

interventions. 

4. Select appropriate imaging parameters for mammography. 

5. Confidently evaluate breast image quality and develop strategies to improve image quality. 

6. Apply techniques to minimize patient radiation exposure during mammography. 

7. Educate and guide technical staff to ensure accurate and optimal breast imaging. 

8. Interpret and report mammography, breast ultrasonography, and breast MRI examinations 

of common breast diseases using standardized reporting systems such as ACR BI-RADS. These 

competencies should be acquired through supervised performance and reporting of an 

adequate number of mammographic, ultrasonographic, MRI, and interventional 

examinations. 

9. Recognize personal limitations in breast image interpretation and reporting and identify 

situations requiring consultation or assistance. 

10. Communicate effectively with patients and their families regarding benign breast diseases. 



11. Observe and/or personally participate in the delivery of difficult news to patients and 

relatives. 

12. Promptly recognize urgent and unexpected findings in breast imaging and communicate 

them appropriately and without delay. 

13. Understand and respect the roles and responsibilities of all members of the breast imaging 

team, including: 

• Secretaries 

• Radiographers/technologists 

• Nurses 

• Support staff 

14. Participate, either as an observer or under supervision as an active contributor, in 

multidisciplinary meetings, conferences, and tumour boards related to breast disease. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



D.2.7 NEURORADIOLOGY 

Upon completion of training, residents are expected to achieve the following competencies in 

Neuroradiology. 

Residents are expected to possess a fundamental understanding of the imaging modalities currently 

used in neuroradiology and their diagnostic value in the evaluation of the normal nervous system 

and neurological diseases. 

This knowledge base should: 

• Provide the foundation for future Level 3 (subspecialty) training in Neuroradiology. 

• Enable radiologists pursuing other subspecialties to appropriately integrate neuroradiological 

knowledge into their clinical practice. 

Recommendations regarding teaching methods, assessment methods, and evidence of competency 

are provided on pages 9–12 of this curriculum. 

──────────────────────────────────────── 

LEARNING OBJECTIVES 

KNOWLEDGE OBJECTIVES 

NORMAL ANATOMY 

The resident should be able to: 

1. Describe in detail the normal anatomy of the: 

• Skull 

• Skull base 

• Brain 

• Spine 

• Spinal cord 

• Peripheral nerves 

2. Recognize and describe normal imaging findings of the brain and spine on: 

• Radiography 

• Ultrasonography (US) 

• Computed Tomography (CT) 

• Magnetic Resonance Imaging (MRI) 

3. Clearly identify the skull, skull base, and spine on conventional radiographs. 

4. Correctly identify the following structures on brain CT and MRI: 

• Cerebral cortex 

• White matter 

• Basal ganglia 

• Ventricular system 

• Cisterns 

• Cranial nerves 



5. Correctly identify the following structures on spinal CT and MRI: 

• Vertebrae 

• Spinal canal 

• Intervertebral discs 

• Dural sac 

• Spinal cord 

• Cauda equina 

6. Clearly identify on angiography: 

• Aortic arch 

• Carotid arteries 

• Vertebral arteries 

• Intracranial arteries 

• Circle of Willis 

• Spinal and spinal cord vascular anatomy 

7. Recognize normal anatomical variants of the brain, spine, and spinal cord and distinguish 

them from pathological conditions. 

8. Describe the glymphatic system. 

9. Demonstrate knowledge of the functional anatomy of: 

• Motor systems 

• Sensory systems 

• Cognitive systems 

• Visual pathways 

• Memory centres 

10. Describe normal imaging appearances of Virchow–Robin spaces. 

──────────────────────────────────────── 

CONGENITAL AND DEVELOPMENTAL ANOMALIES 

The resident should be able to: 

11. Describe imaging characteristics of cortical developmental malformations, including: 

• Focal cortical dysplasia 

• Polymicrogyria 

• Heterotopia (subependymal, focal subcortical, laminar) 

• Lissencephaly / pachygyria 

• (Hemi)megalencephaly 

• Microlissencephaly 

• Schizencephaly 

12. Describe imaging characteristics of: 

• Holoprosencephaly (lobar, semilobar, alobar forms) 

• Agenesis and dysgenesis of the corpus callosum 

13. Describe imaging characteristics of posterior fossa and hindbrain malformations, including: 



• Chiari malformations 

• Dandy–Walker spectrum disorders 

• Molar tooth malformations (including Joubert syndrome) 

14. Describe imaging findings of white matter injury associated with: 

• Prematurity 

• Periventricular leukomalacia (PVL) 

15. Describe imaging findings of hypoxic-ischaemic encephalopathy in term infants following 

severe acute asphyxia. 

16. Describe imaging findings of hypoxic-ischaemic encephalopathy in term infants following 

prolonged partial hypoxia. 

17. Describe the neuroradiological imaging findings, extracranial manifestations, diagnostic 

criteria, and clinical characteristics of common phakomatoses, including: 

• Neurofibromatosis Type I 

• Neurofibromatosis Type II 

• Tuberous sclerosis complex 

• Sturge–Weber syndrome 

18. Recognize common imaging features of inherited metabolic diseases and leukodystrophies. 

19. Describe imaging findings of skull-base and craniovertebral junction malformations. 

20. Describe imaging findings of intracranial and spinal arachnoid cysts. 

──────────────────────────────────────── 

NEUROVASCULAR DISEASES 

The resident should be able to: 

21. Classify stroke subtypes and explain stroke mechanisms in both adult and paediatric patients. 

22. Explain the importance of the principle: 

“Time lost is brain lost” 

during imaging evaluation of stroke patients. 

23. Describe comprehensive CT and MRI stroke assessment parameters, including: 

• Diffusion-weighted imaging (DWI) 

• Perfusion MRI 

• Perfusion CT 

• CT angiography (CTA) 

• MR angiography (MRA) 

24. List and explain the basic neuroradiological interventional procedures used in acute 

ischaemic stroke. 

25. Describe diagnostic and treatment approaches in patients with posterior circulation stroke 

and basilar artery occlusion. 



26. Describe interventional treatment approaches for: 

• Intracranial vascular stenosis 

• Extracranial vascular stenosis 

27. Describe imaging findings, associated clinical features, and imaging algorithms in patients 

with: 

• Cerebral venous thrombosis 

• Venous stroke 

28. Describe clinical features and imaging findings of subarachnoid haemorrhage (SAH). 

29. Explain causes and differential diagnosis of subarachnoid haemorrhage. 

30. Describe major complications of subarachnoid haemorrhage and their imaging findings. 

31. Explain intracranial collateral circulation and its importance in ischaemic stroke. 

32. Describe imaging findings and relevant haemodynamic parameters in patients with cerebral 

vasospasm. 

33. Describe imaging findings of: 

• Atherosclerotic small-vessel disease 

• Hypertensive small-vessel disease 

34. Describe imaging findings in genetically mediated small-vessel diseases, including: 

• CADASIL 

• Susac syndrome 

• Fabry disease 

• HERNS 

35. Describe imaging findings of cerebral amyloid angiopathy. 

36. Describe vessel-wall imaging findings in atherosclerotic diseases of the intra- and extracranial 

arteries. 

37. Describe common imaging findings associated with migraine. 

38. Describe the principal clinical features and characteristic imaging findings of intracranial 

hypotension. 

39. Describe the principal clinical features and characteristic imaging findings of intracranial 

hypertension. 

40. Describe causes and imaging findings of intracerebral haemorrhage. 

41. Describe imaging findings and treatment approaches in patients with intracranial vascular 

malformations, including: 

• Arteriovenous malformations (AVMs) 

• Dural arteriovenous fistulas (DAVFs) 

• Carotid–cavernous fistulas (CCFs) 

42. Describe the clinical significance and imaging findings of: 



• Developmental venous anomalies (DVAs) 

• Cavernous malformations 

• Capillary telangiectasias 

and provide differential diagnoses. 

43. Describe imaging characteristics of different intracranial aneurysm types, including: 

• Saccular aneurysms 

• Dissecting aneurysms 

• Fusiform aneurysms 

• Giant aneurysms 

• Infectious (mycotic) aneurysms 

44. Describe imaging findings of intra- and extracranial arterial dissections. 

45. Describe imaging findings of Posterior Reversible Encephalopathy Syndrome (PRES). 

46. Describe imaging findings of Reversible Cerebral Vasoconstriction Syndrome (RCVS). 

47. Describe clinical and imaging findings in: 

• Primary CNS vasculitis 

• Systemic vasculitis involving the CNS 

48. Describe cerebrovascular lesions associated with arterial hypertension. 

49. Describe imaging findings of brain death. 

50. Describe imaging findings of: 

• Moyamoya disease 

• Moyamoya syndrome 

51. Describe clinical and imaging findings of: 

• Dural venous sinus thrombosis 

• Cortical venous thrombosis 

──────────────────────────────────────── 

NEUROTRAUMA 

The resident should be able to: 

52. Explain fracture stabilization principles in spinal trauma patients, particularly in cervical spine 

injuries, and describe the precautions that radiologists should take. 

53. Describe the imaging algorithm used in the evaluation of acute traumatic brain injury. 

54. Describe the principal clinical features and characteristic imaging findings of epidural 

haematoma. 

55. Describe the principal clinical features and characteristic imaging findings of subdural 

haematoma. 

56. Describe the principal clinical features and characteristic imaging findings of traumatic 

subarachnoid haemorrhage. 



57. Describe the imaging algorithm and imaging findings of traumatic cerebrospinal fluid (CSF) 

leaks. 

58. Describe the principal clinical features and characteristic imaging findings of traumatic 

cerebral contusions. 

59. Describe the principal clinical and imaging features of diffuse axonal injury. 

60. Describe warning signs and characteristic imaging findings of raised intracranial pressure. 

61. Describe characteristic imaging findings of skull and skull-base fractures, including temporal 

bone fractures. 

62. Describe imaging findings of traumatic injuries involving intracranial and extracranial vessels. 

63. Describe clinical and imaging findings associated with non-accidental injury (physical abuse) 

in children. 

──────────────────────────────────────── 

INTRACRANIAL TUMOURS 

The resident should be able to: 

64. List the most common intracranial tumours. 

65. Demonstrate knowledge of the WHO classification and molecular characteristics of central 

nervous system tumours. 

66. Describe typical imaging findings of intracranial metastases from various primary 

malignancies. 

67. Describe the principal clinical features and characteristic imaging findings of: 

• Diffuse astrocytic tumours 

• Oligodendroglial tumours 

68. Describe the principal clinical features and characteristic imaging findings of: 

• Pilocytic astrocytoma 

• Pleomorphic xanthoastrocytoma 

• Subependymal giant cell astrocytoma 

69. Describe the principal clinical features, tumour locations, and imaging findings of neuronal 

and mixed neuronal-glial tumours, including: 

• Ganglioglioma 

• Gangliocytoma 

• Dysembryoplastic neuroepithelial tumour (DNET) 

• Dysplastic cerebellar gangliocytoma 

• Desmoplastic infantile astrocytoma and ganglioglioma 

• Rosette-forming glioneuronal tumour 

• Central neurocytoma 

• Paraganglioma 

70. Recognize treatment response and tumour recurrence. 



71. Describe treatment-related changes in CNS tumours, including: 

• Radiation necrosis 

• Pseudoprogression 

• Pseudoresponse 

72. Describe tumour locations and characteristic imaging findings of different forms of brainstem 

tumours. 

73. Describe the principal clinical features and characteristic imaging findings of optic pathway 

gliomas. 

74. Describe the principal clinical features and characteristic imaging findings of ependymal 

tumours. 

75. Describe the principal clinical features and characteristic imaging findings of embryonal 

tumours, including: 

• Various medulloblastoma subtypes 

• CNS neuroblastoma 

• Atypical teratoid/rhabdoid tumour (ATRT) 

76. Describe the principal clinical features and characteristic imaging findings of choroid plexus 

tumours. 

77. Describe the principal clinical features and characteristic imaging findings of: 

• Primary CNS lymphoma 

• Secondary CNS lymphoma 

78. Describe the principal clinical features and characteristic imaging findings of CNS leukaemia. 

79. Describe the principal clinical features and characteristic imaging findings of post-transplant 

lymphoproliferative disorder (PTLD). 

80. Describe the principal clinical features, characteristic imaging findings, and differential 

diagnosis of sellar and suprasellar tumours. 

81. Describe the principal clinical features and characteristic imaging findings of: 

• Pituitary microadenomas 

• Pituitary macroadenomas 

82. Describe the principal clinical features and characteristic imaging findings of pineal region 

tumours. 

83. Describe the principal clinical features and characteristic imaging findings of: 

• Typical meningiomas 

• Atypical meningiomas 

• Malignant meningiomas 

84. Describe the principal clinical features and characteristic imaging findings of mesenchymal 

non-meningothelial tumours, including: 



• Angiosarcoma 

• Haemangiopericytoma 

• Chondroma 

• Chondrosarcoma 

• Osteoma 

• Osteosarcoma 

• Haemangioblastoma 

85. Describe the principal clinical features and characteristic imaging findings of histiocytic 

tumours, including: 

• Langerhans cell histiocytosis 

• Erdheim–Chester disease 

• Rosai–Dorfman disease 

• Juvenile xanthogranuloma 

• Histiocytic sarcoma 

86. Describe the principal clinical features and characteristic imaging findings of germ-cell 

tumours, including: 

• Germinoma 

• Embryonal carcinoma 

• Teratoma 

87. Describe the principal clinical features and characteristic imaging findings of cranial nerve 

tumours, including: 

• Vestibular schwannoma 

• Trigeminal schwannoma 

• Facial nerve schwannoma 

88. Describe the principal clinical features and characteristic imaging findings of perineural 

spread of malignant tumours. 

89. Describe routes of spread and imaging findings of benign and malignant tumours involving: 

• Suprahyoid neck 

• Paranasal sinuses 

90. Describe the principal clinical features and characteristic imaging findings of orbital tumours. 

91. Describe imaging findings of skull and skull-base tumours and differentiate among them. 

──────────────────────────────────────── 

NEUROINFLAMMATORY, NEUROINFECTIOUS, AND NEURODEGENERATIVE DISEASES 

The resident should be able to: 

92. Describe typical age-related changes of the brain. 

93. Describe the principal clinical features and typical/atypical imaging findings of: 

• Multiple sclerosis (MS) and variants 

• Acute disseminated encephalomyelitis (ADEM) 



• Neuromyelitis optica spectrum disorders (NMOSD) 

• MOG-antibody-associated disease (MOGAD) 

94. Differentiate demyelinating lesions from: 

• Non-specific white matter lesions 

• Other demyelinating disease mimics 

95. Describe imaging findings of treatment-related changes in patients with MS. 

96. Describe clinical and imaging findings of CLIPPERS syndrome. 

97. Describe clinical and imaging findings of neurosarcoidosis. 

98. Describe clinical and imaging findings of Immune Reconstitution Inflammatory Syndrome 

(IRIS). 

99. Describe clinical and imaging findings of primary neurodegenerative disorders, including: 

• Alzheimer disease 

• Multiple system atrophy 

• Frontotemporal dementia 

100. Describe imaging findings of treatment-related changes in Alzheimer disease. 

101. Describe characteristic imaging findings in: 

• Parkinson disease 

• Atypical Parkinsonian syndromes 

• Progressive supranuclear palsy 

102. Describe the principal clinical features and characteristic imaging findings of 

amyotrophic lateral sclerosis (ALS). 

103. Describe the principal clinical features and characteristic imaging findings of 

degenerative ataxia disorders. 

104. Describe the principal clinical features and characteristic CNS imaging findings of 

Wilson disease. 

105. Describe the principal clinical features and characteristic imaging findings of: 

• Acute hepatic encephalopathy 

• Chronic hepatic encephalopathy 

• Chronic renal failure–related encephalopathy 

106. Describe the principal clinical features and characteristic imaging findings associated 

with: 

• Carbon monoxide poisoning 

• Recreational drug toxicity 

• Ethanol toxicity 

• Organic solvent exposure 

• Osmotic demyelination syndrome 

• Hyperglycaemia 

• Hypoglycaemia 



• Iron deficiency 

• Vitamin B12 deficiency 

• Copper deficiency 

107. Demonstrate detailed knowledge of typical and atypical imaging findings of herpes 

simplex virus (HSV) encephalitis and understand the urgency of treatment. 

108. Describe imaging findings in meningitis and recognize situations where imaging may 

be insufficient for diagnosis. 

109. Describe typical complications of meningitis and their imaging findings. 

110. Describe the principal clinical features and characteristic imaging findings of 

intracranial abscesses at different stages of development. 

111. Describe the principal clinical features and characteristic imaging findings of: 

• Tuberculous meningitis 

• Intracranial tuberculoma 

112. Describe the principal clinical features and characteristic imaging findings of: 

• Hemophagocytic lymphohistiocytosis (HLH) 

• Hypophysitis 

• IgG4-related disease 

113. Demonstrate fundamental knowledge of congenital CNS infections, including: 

• Toxoplasmosis 

• Cytomegalovirus (CMV) infection 

• Rubella 

• Herpes simplex virus (HSV) infection 

114. Describe the principal clinical features and characteristic imaging findings of 

sarcoidosis. 

115. Describe the principal clinical features and characteristic imaging findings of Human 

Immunodeficiency Virus (HIV) infection involving the brain. 

116. Describe the principal clinical features and characteristic intracranial imaging findings 

of common complications occurring in HIV infection. 

117. Describe the principal clinical features and characteristic imaging findings of: 

• Prion diseases 

• Fungal infections of the CNS 

118. Describe the causes and characteristic imaging findings of treatment-related CNS 

lesions, including: 

• Radiation-induced leukoencephalopathy 

• Radiation-induced tumours 

• Radiation necrosis 

• SMART syndrome (Stroke-like Migraine Attacks after Radiation Therapy) 

119. Describe characteristic imaging findings of autoimmune encephalitis. 



──────────────────────────────────────── 

HYDROCEPHALUS 

The resident should be able to: 

120. Explain the fundamental principles of cerebrospinal fluid (CSF): 

• Production 

• Circulation 

• Absorption 

121. List the different types of hydrocephalus, explain their causes, and differentiate 

among them. 

122. Describe the principal clinical features and characteristic intracranial imaging findings 

of normal-pressure hydrocephalus (NPH). 

123. Describe the principal clinical features, causes, and characteristic intracranial imaging 

findings of non-communicating hydrocephalus. 

124. List the major causes of aqueductal stenosis and describe its characteristic imaging 

findings. 

125. Describe qualitative and quantitative imaging-based methods for CSF flow 

assessment. 

126. Demonstrate basic knowledge of treatment options for hydrocephalus, including: 

• Ventriculoperitoneal shunt placement 

• Third ventriculostomy 

──────────────────────────────────────── 

SPINE AND SPINAL CORD 

The resident should be able to: 

127. Describe the principal clinical features and characteristic imaging findings of spinal 

malformations, including: 

• Spina bifida aperta 

• Spina bifida occulta 

• Myelomeningocele 

• Dermal sinus tract 

• Split cord malformations 

• Scoliosis 

128. Describe the principal clinical features and characteristic imaging findings of spinal 

cord trauma. 

129. Differentiate stable and unstable spinal fractures. 

130. Differentiate benign and malignant vertebral compression fractures. 

131. List common causes of myelopathy and describe their imaging findings. 



132. Describe characteristic imaging findings of spinal instability. 

133. Describe characteristic imaging findings of inflammatory spinal disorders, including: 

• Enthesopathies 

• Diffuse Idiopathic Skeletal Hyperostosis (DISH) 

• Ankylosing spondylitis (Bechterew disease) 

134. Describe characteristic imaging findings of: 

• Spinal metastases 

• Spinal cord compression 

135. Describe the principal clinical features and characteristic imaging findings of spinal 

cord ischaemia. 

136. Describe the clinical and imaging findings of transdural spinal cord herniation. 

137. Describe the principal clinical features and characteristic imaging findings of common 

spinal tumours, including: 

• Extradural tumours 

• Intradural extramedullary tumours 

• Intramedullary tumours 

138. Describe the principal clinical features and characteristic imaging findings of 

transverse myelitis. 

139. Describe the principal clinical features and characteristic imaging findings of spinal 

involvement in: 

• Multiple sclerosis (MS) 

• Acute disseminated encephalomyelitis (ADEM) 

• Neuromyelitis optica spectrum disorders (NMOSD) 

140. Describe the principal clinical features and characteristic imaging findings of 

infectious diseases affecting the spine and spinal cord, including: 

• Discitis 

• Spondylodiscitis 

141. Describe the principal clinical features and characteristic imaging findings of spinal 

vascular malformations. 

142. Describe the principal clinical features and characteristic imaging findings of: 

• Syringomyelia 

• Hydromyelia 

143. Describe imaging findings of chordoma and other primary spinal tumours. 

144. Demonstrate detailed knowledge of imaging findings in degenerative diseases of: 

• Spine 

• Intervertebral discs 

• Facet joints 



145. Describe spinal manifestations of systemic diseases, their principal clinical features, 

and characteristic imaging findings. 

146. Describe percutaneous and endovascular interventional techniques used in the spine 

and spinal cord. 

──────────────────────────────────────── 

EPILEPSY 

The resident should be able to: 

147. List common causes of seizures in children and adults. 

148. Describe the imaging algorithm used in patients presenting with seizures. 

149. Describe imaging findings of: 

• Mesial temporal sclerosis 

• Other causes of epilepsy 

150. Describe imaging findings in status epilepticus. 

151. Explain the value of neurofunctional imaging in the evaluation of epilepsy. 

──────────────────────────────────────── 

PERIPHERAL NERVOUS SYSTEM 

The resident should be able to: 

152. Describe the typical imaging algorithm and imaging findings of brachial plexopathy. 

153. Describe the typical imaging algorithm and imaging findings of lumbosacral 

plexopathy. 

154. Describe the typical imaging algorithm used in entrapment neuropathies. 

155. Describe imaging findings of peripheral nerve tumours. 

156. Describe imaging findings of inflammatory lesions of peripheral nerves, including: 

• Chronic inflammatory demyelinating polyradiculoneuropathy (CIDP) 

157. Describe imaging findings of hereditary motor and sensory neuropathies. 

──────────────────────────────────────── 

SKILLS OBJECTIVES 

The resident should be able to: 

1. Select the most appropriate imaging modality according to the clinical problem in 

neuroradiology. 

2. Select the most appropriate imaging strategy for follow-up of CNS tumours. 

3. Select the most appropriate imaging strategy for monitoring patients with multiple sclerosis. 



4. Select the most appropriate percutaneous or endovascular interventional procedure 

according to the neuroradiological clinical problem. 

5. Observe and/or perform cranial ultrasonography in infants under supervision. 

6. Perform grayscale and Doppler ultrasonography of the carotid and vertebral arteries. 

7. Observe and/or perform ultrasonographic and Doppler evaluation of intracranial vessels 

under supervision. 

8. Observe and/or perform diagnostic neuroangiography under supervision. 

9. Observe and/or perform, under supervision, neurointerventional procedures for acute 

ischaemic stroke, including: 

• Intra-arterial thrombolysis 

• Mechanical thrombectomy 

• Other recanalization procedures 

10. Observe and/or perform, under supervision, neurointerventional treatment of acute basilar 

artery occlusion. 

11. Observe and/or perform, under supervision, endovascular treatment of intracranial 

aneurysms. 

12. Observe and/or perform spinal angiography under supervision. 

13. Observe and/or perform lumbar puncture procedures under supervision, including: 

• Diagnostic lumbar puncture 

• Contrast-enhanced myelography 

14. Plan and adapt CT examinations for common diseases of the: 

• Brain 

• Skull 

• Spine 

• Spinal cord 

including decisions regarding intravenous contrast administration, while maintaining the lowest 

achievable radiation dose. 

15. Plan MRI examinations for common diseases of the: 

• Brain 

• Skull 

• Spine 

• Spinal cord 

and optimize protocols with respect to intravenous contrast administration and spatial resolution. 

16. Select the most appropriate contrast agent and determine its optimal use according to the 

neuroradiological clinical problem and imaging technique. 

17. Plan and perform advanced CT and MRI techniques, including: 



• Perfusion CT 

• Perfusion MRI 

• Diffusion Tensor Imaging (DTI) 

• Functional MRI (fMRI) 

• MR Spectroscopy (MRS) 

and perform appropriate post-processing of acquired raw data. 

18. Correctly, safely, and independently perform advanced post-processing techniques including: 

• Multiplanar Reconstruction (MPR) 

• Maximum Intensity Projection (MIP) 

• Minimum Intensity Projection (MinIP) 

• Diffusion Tensor Imaging (DTI) analysis 

• Functional MRI processing 

• Image fusion techniques 

──────────────────────────────────────── 

COMPETENCY AND PROFESSIONAL ATTITUDE OBJECTIVES 

The resident should be able to: 

1. Decide whether diagnostic and/or interventional neuroradiological procedures should be 

performed after weighing all potential benefits and risks in patients with diseases of the: 

• Brain 

• Skull 

• Spine 

• Spinal cord 

• Peripheral nervous system 

2. Select the most appropriate imaging modality for evaluation of pathologies affecting the: 

• Brain 

• Skull 

• Spine 

• Spinal cord 

• Peripheral nervous system 

3. Communicate effectively with patients to obtain informed consent before diagnostic imaging 

and interventional procedures. 

4. Determine appropriate imaging parameters for: 

• Radiography 

• Ultrasonography 

• CT 

• MRI 

of the brain, skull, spine, spinal cord, and peripheral nervous system. 

5. Apply radiation dose-reduction techniques during radiographic and CT examinations of the 

brain, skull, and spine. 



6. Develop time-saving imaging algorithms for patients with acute stroke. 

7. Perform comprehensive imaging evaluation in acute stroke and accurately interpret imaging 

findings. 

8. Design standardized neuroradiological CT imaging protocols, including: 

• Appropriate intravenous contrast administration 

• Proper patient positioning 

• Optimal spatial and temporal resolution 

9. Design standardized neuroradiological MRI imaging protocols, including: 

• Appropriate intravenous contrast administration 

• Proper patient positioning 

• Optimal spatial and temporal resolution 

10. Educate and guide technical staff to ensure accurate imaging of the: 

• Brain 

• Spine 

• Spinal cord 

• Peripheral nervous system 

11. Assess neuroradiological image quality and develop quality-improvement strategies. 

12. Interpret and report neuroradiological: 

• Radiographs 

• Ultrasound/Doppler studies 

• CT examinations 

• MRI examinations 

13. Use structured reporting formats in the assessment of common diseases such as: 

• Stroke 

• Multiple sclerosis 

• Brain tumours 

• Dementia 

14. Report imaging findings of oncological diseases involving the brain, skull, spine, and spinal 

cord, utilizing internationally accepted standards when appropriate (e.g., RANO criteria). 

15. Recognize personal limitations in image interpretation and reporting and know when to seek 

assistance. 

16. Promptly recognize urgent and unexpected findings on brain, spinal, and spinal cord imaging 

and communicate them appropriately without delay. 

17. Communicate imaging findings effectively to patients and their relatives. 

18. Organize and/or actively participate in multidisciplinary meetings concerning diseases of the: 

• Brain 

• Skull 

• Spine 



• Spinal cord 

• Peripheral nervous system 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



D.2.8 PAEDIATRIC RADIOLOGY 

Upon completion of training, residents are expected to achieve the following competencies in 

Paediatric Radiology. 

Residents are expected to possess a fundamental understanding of currently available imaging 

modalities and their diagnostic value in the evaluation of normal paediatric development and 

paediatric diseases. 

This knowledge base should: 

• Provide the foundation for future Level 3 (subspecialty) training in Paediatric Radiology. 

• Enable radiologists pursuing other subspecialties to appropriately integrate paediatric imaging into 

their clinical practice. 

Recommendations regarding teaching methods, assessment methods, and evidence of competency 

are provided on pages 9–12 of this curriculum. 

 

 

LEARNING OBJECTIVES 

KNOWLEDGE OBJECTIVES 

FUNDAMENTAL CONCEPTS 

The resident should be able to: 

1. Explain the principles of creating a child-friendly environment and demonstrating child-

friendly behaviour. 

2. Demonstrate detailed knowledge of developmental anatomy and normal variants 

throughout childhood. 

3. Recognize variations that may mimic disease in children. 

4. Explain the fundamentals of embryological development and its relationship to paediatric 

diseases. 

5. Describe the imaging findings of common diseases specific to the paediatric age group. 

6. Explain the increased sensitivity of children to ionizing radiation. 

7. Explain the ALARA principle and special requirements for radiation safety, including the need 

for body-weight-adjusted contrast-agent dosing in children. 

8. Describe the indications and contraindications for contrast media in paediatric patients, 

including neonates. 

9. Explain the indications, strengths, and limitations of: 

• Radiography 

• Fluoroscopy 

• Ultrasonography (US) 



• Computed Tomography (CT) 

• Magnetic Resonance Imaging (MRI) 

in children. 

10. Demonstrate basic knowledge of embryological and fetal development and describe their 

appearance on ultrasonography and MRI. 

11. Describe imaging algorithms specifically designed for paediatric patients. 

12. Explain relatively common congenital diseases affecting different body systems and their 

impact on child development. 

──────────────────────────────────────── 

BRAIN, SPINAL CORD, AND SPINE 

The resident should be able to: 

13. Describe the principal clinical features and characteristic imaging findings of major congenital 

brain malformations (for details, see the “Congenital and Developmental Anomalies” section 

in Neuroradiology). 

14. Describe the causes, principal clinical features, and imaging findings of hydrocephalus in 

infants, children, and adolescents. 

15. Describe the causes, principal clinical features, and imaging findings of benign enlargement 

of the subarachnoid spaces. 

16. Describe the causes, principal clinical features, and imaging findings of: 

• Subependymal haemorrhage 

• Intraventricular haemorrhage 

in infants. 

17. Describe the causes, principal clinical features, and imaging findings of periventricular 

leukomalacia. 

18. Describe the principal clinical features and imaging findings of raised intracranial pressure in 

infants, children, and adolescents. 

19. Describe the principal clinical features and imaging findings of brain tumours in infants, 

children, and adolescents. 

20. Describe the principal clinical features and imaging findings of head trauma in infants, 

children, and adolescents, including trauma related to child abuse. 

21. Recognize distinguishing clinical and imaging findings of abusive head trauma and 

recommend appropriate further imaging investigations. 

22. Describe the causes, principal clinical features, and imaging findings of intracranial ischaemia 

and stroke in infants, children, and adolescents. 

23. Describe the principal clinical features and imaging findings of intracranial infections in 

infants, children, and adolescents, including prenatal infections such as the TORCH group. 



24. Describe the principal clinical features and imaging findings of pituitary disorders in infants, 

children, and adolescents. 

25. Describe the principal clinical features and imaging findings of spinal malformations in 

infants, children, and adolescents, including: 

• Spina bifida aperta 

• Spina bifida occulta 

• Myelomeningocele 

• Dermal sinus tract 

• Split cord malformations 

──────────────────────────────────────── 

HEAD AND NECK 

The resident should be able to: 

26. Describe the principal clinical features and imaging findings of major congenital 

malformations involving the: 

• Orbit 

• Nose 

• Pharynx 

• Temporal bone 

• Salivary glands 

in infants, children, and adolescents. 

27. Describe the causes, principal clinical features, complications, and imaging findings of 

inflammatory and infectious diseases of the head and neck. 

28. Demonstrate detailed knowledge of head and neck tumours in infants, children, and 

adolescents. 

29. Describe the principal clinical features and imaging findings of traumatic lesions involving the 

head and neck. 

30. Describe imaging findings of congenital and acquired thyroid diseases in infants, children, 

and adolescents. 

31. Explain the significance and imaging findings of fibromatosis colli. 

──────────────────────────────────────── 

THORAX 

The resident should be able to: 

32. Describe radiographic findings of the normal thymus and its variants in infants, children, and 

adolescents. 

33. Describe radiographic findings of congenital anomalies of the tracheobronchial tree, lungs, 

and thorax, including: 



• Bronchopulmonary foregut malformation spectrum 

• Bronchopulmonary sequestration 

• Congenital pulmonary airway malformation (CPAM) 

• Congenital lobar hyperinflation 

• Bronchial atresia 

• Scimitar syndrome (pulmonary venolobar syndrome) 

34. Describe radiographic findings of: 

• Foreign-body aspiration 

• Foreign-body ingestion 

in infants, children, and adolescents. 

35. Describe the causes and radiographic findings of neonatal respiratory distress syndrome in 

both premature and term neonates. 

36. Describe radiographic findings of bronchiolitis in infants, children, and adolescents. 

37. Describe radiographic findings of cystic fibrosis in infants, children, and adolescents. 

38. Describe the significance and imaging findings of acute, chronic, and recurrent lower 

respiratory tract infections. 

39. Describe radiographic findings of: 

• Pulmonary consolidation 

• Pneumonia 

• Complications of pneumonia 

40. Describe the clinical, radiographic, ultrasonographic, CT, and MRI findings of chest-wall and 

pleural diseases, including pleural effusions. 

41. Describe the clinical, radiographic, and CT findings of thoracic trauma, including 

pneumothorax and other air-leak syndromes. 

42. Describe imaging findings of infiltrative and diffuse lung diseases. 

43. Describe imaging findings of pulmonary metastatic disease. 

44. Describe imaging findings of mediastinal masses, including: 

• Germ-cell tumours 

• Cystic mediastinal lesions 

• Lymphadenopathy 

• Lymphoma 

• Neurogenic tumours 

45. Describe imaging findings of: 

• Congenital diaphragmatic hernia 

• Diaphragmatic paralysis 

• Diaphragmatic eventration 

──────────────────────────────────────── 



CARDIOVASCULAR SYSTEM 

The resident should be able to: 

46. Recognize typical chest-radiographic findings of congenital and acquired cardiac 

abnormalities. 

47. Explain the fundamental characteristics, differences, and major indications of paediatric 

cardiac CT and MRI. 

48. Describe the principal clinical features and imaging findings of major congenital 

cardiovascular malformations, including: 

• Aortic arch anomalies 

• Vascular rings and slings 

• Tetralogy of Fallot 

• Transposition of the great arteries 

49. Describe the causes, principal clinical features, and imaging findings of arterial hypertension 

in infants, children, and adolescents. 

50. Describe the causes, principal clinical features, and imaging findings of inflammatory and 

infectious diseases of the cardiovascular system. 

51. Describe the principal clinical features and imaging findings of traumatic cardiovascular 

lesions. 

52. Demonstrate knowledge of major coronary artery diseases in children. 

53. Describe the principal clinical features and imaging findings of vascular malformations and 

vascular tumours in infants, children, and adolescents. 

──────────────────────────────────────── 

GASTROINTESTINAL SYSTEM 

The resident should be able to: 

54. Describe the clinical and radiographic findings of oesophageal atresia in neonates. 

55. Describe the clinical and radiographic findings of necrotizing enterocolitis (NEC), including 

complications such as pneumoperitoneum. 

56. Describe the principal clinical features and imaging findings of anorectal malformations in 

neonates. 

57. Describe the clinical and imaging findings of hypertrophic pyloric stenosis in neonates and 

infants. 

58. Describe the principal clinical features and imaging findings of neonatal gastrointestinal 

obstruction. 

59. Describe the principal clinical features and imaging findings of gastrointestinal obstruction in 

infants, children, and adolescents. 

60. Describe the clinical features, imaging findings, and complications of Hirschsprung disease. 



61. Describe the principal clinical features and imaging findings of gastro-oesophageal reflux. 

62. Describe the principal clinical features and imaging findings of: 

• Intestinal malrotation 

• Midgut volvulus 

63. Describe the principal clinical features and imaging findings of intussusception. 

64. Describe the principal clinical features and imaging findings of appendicitis. 

65. Describe the principal clinical features and imaging findings of peritonitis. 

66. Describe the principal clinical features and imaging findings of inguinal hernia. 

67. Describe the principal clinical features and imaging findings of inflammatory bowel disease 

and related complications. 

68. Describe the principal clinical features and imaging findings of blunt abdominal trauma. 

69. Describe the principal clinical features and imaging findings of gastrointestinal foreign 

bodies. 

70. Describe the principal clinical features and imaging findings of hepatobiliary diseases, 

including: 

• Neonatal and infantile jaundice 

• Biliary atresia 

• Choledochal cysts 

• Hepatic tumours 

71. Describe the principal clinical features and imaging findings of diseases affecting the portal 

venous system. 

72. Describe the principal clinical features and imaging findings of pancreatic diseases. 

73. Describe the principal clinical features and imaging findings of splenic diseases. 

74. Describe the principal clinical features, imaging findings, and differential diagnosis of 

abdominal neoplastic diseases, including: 

• Haemangioma 

• Hepatoblastoma 

• Lymphoma 

──────────────────────────────────────── 

GENITOURINARY SYSTEM 

The resident should be able to: 

75. Describe the clinical and imaging findings of major congenital malformations of the kidneys 

and urinary tract, including: 

• Horseshoe kidney 

• Duplication anomalies 



• Ectopia 

• Fusion anomalies 

76. Describe the principal clinical features and imaging findings of urinary tract infections. 

77. Describe the principal clinical features and imaging findings of urinary tract dilatation. 

78. Describe vesicoureteral reflux grading on voiding cystourethrography (VCUG) and recognize 

imaging findings of urethral anomalies. 

79. Describe the principal clinical features and imaging findings of cystic renal diseases. 

80. Describe imaging findings of: 

• Urolithiasis 

• Nephrocalcinosis 

81. Describe the principal clinical features, imaging findings, and differential diagnosis of 

abdominal malignancies, including: 

• Wilms tumour 

• Neuroblastoma 

82. Describe the principal clinical features and imaging findings of common adrenal gland 

diseases. 

83. Describe the principal clinical features and imaging findings of disorders of sex development 

in neonates and infants. 

84. Describe the principal clinical features and imaging findings of disorders of pubertal 

development. 

85. Describe the principal clinical features and imaging findings of common gynaecological 

diseases in girls, including: 

• Congenital malformations 

• Ovarian cysts 

• Ovarian tumours 

86. Describe the principal clinical features and imaging findings of common acute and 

oncological diseases involving the testes and scrotum in boys, including: 

• Testicular torsion 

• Orchitis 

• Epididymo-orchitis 

• Testicular tumours 

• Extratesticular tumours 

MUSCULOSKELETAL SYSTEM 

The resident should be able to: 

87. Describe the principal clinical features and imaging findings of developmental dysplasia of 

the hip (DDH) in neonates, infants, children, and adolescents.  



88. Describe the principal clinical features and imaging findings of traumatic and non-traumatic 

fractures occurring in neonates, infants, children, and adolescents.  

89. Demonstrate knowledge of the medicolegal approach to non-accidental injury (child abuse) 

in trauma cases.  

90. Describe the principal clinical features and imaging findings of trauma and polytrauma in 

infants, children, and adolescents.  

91. Describe the principal clinical features and imaging findings of skeletal dysplasias, including:  

 Achondroplasia  

 Osteogenesis imperfecta  

 Congenital metabolic disorders  

92. Describe the principal clinical features and imaging findings of infiltrative bone marrow 

disorders in infants, children, and adolescents, including:  

 Sickle cell disease  

 Thalassaemia  

93. Describe the principal clinical features and imaging findings of metabolic bone diseases, 

including rickets.  

94. Describe the principal clinical features and imaging findings of bone tumours in children and 

adolescents.  

95. Describe the clinical significance, differential diagnosis, and imaging findings of joint 

effusions in children and adolescents.  

96. Describe the principal clinical features and imaging findings of osteomyelitis and septic 

arthritis in children and adolescents.  

97. Describe the principal clinical features and imaging findings of transient synovitis in children 

and adolescents.  

98. Describe the principal clinical features and imaging findings of:  

 Juvenile rheumatoid arthritis (JIA)  

 Haemophilia  

in children and adolescents. 

99. Describe the principal clinical features and imaging findings of congenital vertebral disorders, 

including:  

 Scoliosis  

 Spinal dysraphism  

in neonates, infants, children, and adolescents. 

100. Describe the principal clinical features and imaging findings of Legg–Calvé–Perthes 

disease.  



101. Describe the principal clinical features and imaging findings of slipped capital femoral 

epiphysis (SCFE).  

102. Describe the principal clinical features and imaging findings of congenital disorders of 

the foot and ankle, including congenital tarsal coalition.  

103. Describe the principal clinical features and imaging findings of osteochondroses in 

children and adolescents, including:  

 Schmorl’s nodes  

 Scheuermann disease  

104. Describe the principal clinical features and imaging findings of soft-tissue tumours 

occurring in children and adolescents.  

105. Describe the most common sports-related injuries of the growing skeleton.  

 

PAEDIATRIC SYSTEMIC DISEASES 

The resident should be able to: 

106. Describe the clinical features, diagnostic criteria, extracranial manifestations, and 

neuroimaging findings of Neurofibromatosis Type I and Type II.  

107. Describe the clinical features, diagnostic criteria, extracranial manifestations, and 

neuroimaging findings of Tuberous Sclerosis Complex.  

108. Describe the clinical features, diagnostic criteria, extracranial manifestations, and 

neuroimaging findings of Sturge–Weber Syndrome.  

109. Describe the clinical features, diagnostic criteria, extracranial manifestations, and 

neuroimaging findings of Von Hippel–Lindau Disease.  

110. Describe the principal imaging findings of the more commonly encountered 

neurocutaneous syndromes.  

111. Describe the clinical features and imaging findings of haematological disorders in 

children and adolescents.  

112. Describe the principal clinical features and imaging findings of Langerhans Cell 

Histiocytosis (LCH). 

 

SKILLS OBJECTIVES 

The resident should be able to: 

5. Observe and/or perform spinal ultrasonography in infants under supervision. 

6. Observe and/or perform ultrasonographic examinations for the assessment of: 

• Pleural effusion 

• Pulmonary consolidation 

• Normal thymus 



in neonates, infants, children, and adolescents. 

7. Observe and/or perform abdominal ultrasonography for: 

• Hypertrophic pyloric stenosis 

• Acute intussusception 

• Acute appendicitis 

• Bowel obstruction 

• Midgut volvulus 

• Inguinal hernia 

in neonates, infants, and children. 

8. Observe and/or perform abdominal ultrasonography for: 

• Abdominal and pelvic masses 

• Hydroureteronephrosis 

• Urolithiasis 

• Nephrocalcinosis 

• Cystic renal diseases 

in neonates, infants, children, and adolescents. 

9. Observe and/or perform pelvic ultrasonography for acute pelvic pain in female infants, 

children, and adolescents. 

10. Observe and/or perform scrotal ultrasonography for acute scrotal pain and scrotal masses in 

male infants, children, and adolescents. 

11. Observe and/or perform hip ultrasonography for: 

• Developmental dysplasia of the hip (DDH) 

• Transient synovitis 

in neonates, infants, and children. 

12. Perform Doppler ultrasonography examinations in infants, children, and adolescents under 

supervision and guidance. 

13. Observe and/or perform routine fluoroscopic contrast studies of the urinary tract under 

supervision, including: 

• Voiding cystourethrography (VCUG) 

• Retrograde urethrography 

14. Observe and/or perform routine fluoroscopic contrast studies of the gastrointestinal tract 

under supervision. 

15. Safely perform non-operative reduction of intussusception. 

16. Correctly position neonates, infants, children, and adolescents for radiographic 

examinations. 

17. Plan and supervise CT examinations in infants, children, and adolescents, ensuring that the 

lowest possible radiation dose is used according to the ALARA principle while considering 

patient age and individual circumstances. 



18. Plan and perform MRI examinations in infants, children, and adolescents, taking into 

account: 

• Patient age 

• Spatial resolution requirements 

• Intravenous contrast administration 

19. Correctly perform advanced post-processing techniques used in paediatric imaging, 

including: 

• Multiplanar Reconstruction (MPR) 

• Maximum Intensity Projection (MIP) 

• Minimum Intensity Projection (MinIP) 

• Fusion imaging 

20. Observe and/or perform image-guided interventional procedures such as biopsies and 

drainage procedures under supervision. 

21. Demonstrate knowledge of nuclear medicine imaging techniques used in paediatric patients, 

including: 

• SPECT 

• PET/CT 

• Gamma-camera imaging 

22. Describe standard emergency procedures required in paediatric patients, including 

resuscitation techniques. 

23. Demonstrate knowledge of sedation and general anaesthesia planning in paediatric patients 

and ensure appropriate patient monitoring during sedation or interventional procedures. 

──────────────────────────────────────── 

COMPETENCY AND PROFESSIONAL ATTITUDE OBJECTIVES 

The resident should be able to: 

1. Decide whether diagnostic and/or interventional radiological procedures should be 

performed in paediatric patients after balancing all potential benefits and risks. 

2. Select the most appropriate imaging modality for evaluation of common paediatric diseases. 

3. Communicate effectively with parents or legal guardians in order to obtain informed consent 

before diagnostic imaging studies or interventional procedures. 

4. Select the most appropriate imaging parameters for: 

• Radiography 

• Ultrasonography / Doppler Ultrasonography 

• Computed Tomography (CT) 

• Magnetic Resonance Imaging (MRI) 

in infants, children, and adolescents. 

5. Apply radiation dose-reduction techniques during radiographic and CT examinations in 

paediatric patients. 



6. Design standardized CT imaging protocols for infants, children, and adolescents, emphasizing 

radiation-dose reduction while ensuring: 

• Appropriate intravenous contrast administration 

• Correct patient positioning 

• Adequate spatial and temporal resolution 

7. Design standardized MRI protocols of the brain and spine in infants, children, and 

adolescents, including: 

• Appropriate intravenous contrast administration 

• Consideration of potential sedation requirements 

• Correct patient positioning 

• Adequate spatial and temporal resolution 

8. Educate, guide, and supervise technical staff to ensure correct imaging of infants, children, 

and adolescents. 

9. Confidently assess image quality in paediatric imaging and develop quality-improvement 

strategies. 

10. Interpret and report: 

• Radiographic examinations 

• Fluoroscopic examinations 

• Ultrasonography studies 

• CT examinations 

• MRI examinations 

performed in infants, children, and adolescents. 

11. Report paediatric oncologic imaging studies according to internationally accepted standards 

where applicable, including: 

• RECIST 

• SIOPEN 

• WHO criteria 

12. Recognize personal limitations in image interpretation and reporting and identify situations 

requiring assistance or consultation. 

13. Promptly recognize urgent and unexpected imaging findings in paediatric patients and 

communicate them appropriately without delay. 

14. Communicate imaging findings effectively to parents or legal guardians of paediatric 

patients. 

15. Communicate directly with children and adolescents using age-appropriate language when 

explaining diagnostic procedures, interventional procedures, or imaging findings. 

16. Participate, either as an observer or under supervision as an active contributor, in 

multidisciplinary conferences, meetings, and tumour boards concerning diseases of infants, 

children, and adolescents. 

 



D.2.9 THORACIC RADIOLOGY 

Upon completion of training, residents are expected to achieve the following competencies in 

Thoracic Radiology. 

Residents are expected to possess a fundamental understanding of currently available thoracic 

imaging modalities and their diagnostic value in evaluating the normal chest and thoracic diseases. 

This knowledge base should: 

• Provide the foundation for future Level 3 (subspecialty) training in Thoracic Radiology. 

• Enable radiologists pursuing other subspecialties to appropriately integrate thoracic imaging into 

their clinical practice. 

Recommendations regarding teaching methods, assessment methods, and evidence of competency 

are provided on pages 9–12 of this curriculum. 

LEARNING OBJECTIVES 

KNOWLEDGE OBJECTIVES 

NORMAL ANATOMY 

The resident should be able to: 

1. Describe the anatomy of the respiratory system, heart and great vessels, mediastinum, and 

chest wall on radiography, CT, and MRI, including: 

a) Lobar and segmental bronchial anatomy 

b) Topographic relationships between hilar vessels and bronchi 

c) The secondary pulmonary lobule and its components 

d) Terminology used for identifying mediastinal and hilar lymph-node stations 

2. Confidently identify the following structures on posteroanterior (PA) and lateral chest 

radiographs: 

a) Lung lobes: 

• Right upper lobe 

• Right middle lobe 

• Right lower lobe 

• Left upper lobe 

• Left lower lobe 

• Lingula 

b) Fissures: 

• Major fissure 

• Minor fissure 

• Azygos fissure 

c) Airways: 

• Trachea 

• Main bronchi 



• Posterior wall of the bronchus intermedius 

• Lobar bronchi 

d) Cardiac structures: 

• Atria 

• Ventricles 

• Left atrial appendage 

• Locations of the four cardiac valves 

e) Pulmonary arteries: 

• Main pulmonary artery 

• Right pulmonary artery 

• Left pulmonary artery 

• Interlobar pulmonary arteries 

f) Aorta: 

• Ascending aorta 

• Aortic arch 

• Descending aorta 

g) Arteries: 

• Brachiocephalic (innominate) artery 

• Carotid arteries 

• Subclavian arteries 

h) Veins: 

• Superior vena cava 

• Inferior vena cava 

• Azygos vein 

• Left superior intercostal vein 

• Brachiocephalic veins 

i) Thoracic skeletal structures and chest-wall soft tissues 

j) Mediastinal lines and interfaces 

k) Aortopulmonary window 

l) Both hemidiaphragms 

3. Confidently identify the following structures on thoracic CT examinations: 

a) All pulmonary lobes and segments 

b) Pulmonary lobules and associated structures 

c) Fissures: 

• Major fissure 

• Minor fissure 

• Azygos fissure 

• Common accessory fissures 

d) Extrapleural fat 

e) Inferior pulmonary ligaments 



f) Airways: 

• Trachea 

• Carina 

• Main bronchi 

• Lobar bronchi 

• Segmental bronchi 

g) Cardiac structures: 

• Atria 

• Ventricles 

• Atrial appendages 

h) Pericardium, including superior pericardial recesses 

i) Pulmonary arteries: 

• Main 

• Right 

• Left 

• Interlobar 

• Segmental branches 

j) Aorta: 

• Sinuses of Valsalva 

• Ascending aorta 

• Aortic arch 

• Descending aorta 

k) Arteries: 

• Brachiocephalic artery 

• Common carotid arteries 

• Subclavian arteries 

• Axillary arteries 

• Vertebral arteries 

• Internal mammary arteries 

l) Veins: 

• Pulmonary veins 

• Superior vena cava 

• Inferior vena cava 

• Brachiocephalic veins 

• Subclavian veins 

• Internal jugular veins 

• External jugular veins 

• Azygos vein 

• Hemiazygos vein 

• Left superior intercostal vein 

• Internal mammary veins 

m) Oesophagus 

n) Thymus 



o) Normal mediastinal and hilar lymph nodes 

p) Azygo-oesophageal recess 

q) Inferior pulmonary ligaments 

4. Describe normal anatomical variations of the:  

 Respiratory system  

 Heart and great vessels  

 Mediastinum  

 Chest wall  

including variations related to the origins of the great arteries arising from the aortic arch. 

 

IMAGING METHODS AND RADIATION 

The resident should be able to: 

5. Describe the fundamental principles of digital imaging and image processing as applied to 

thoracic radiology.  

6. Explain the average radiation doses associated with chest radiography and thoracic CT 

examinations and describe techniques used to reduce radiation exposure during these 

studies.  

 

BASIC FINDINGS IN THORACIC IMAGING (GENERAL SIGNS) 

The resident should be able to: 

7. Recognize and explain in detail the following radiographic signs seen on chest radiographs:  

a) Silhouette Sign 

Loss of the normal border of the heart or diaphragm due to an adjacent pathological process, such as 

loss of the right heart border in right middle lobe atelectasis. 

b) Air Bronchogram Sign 

Demonstrates aerated bronchi within non-aerated alveoli and helps differentiate parenchymal 

pathology from pleural or mediastinal pathology. 

c) Air Crescent Sign 

Typically occurs in cavitary lesions caused by invasive fungal infection and represents a crescent of air 

surrounding a solid intracavitary lesion. 

d) Cervicothoracic Sign 

Mediastinal opacities projecting above the clavicles are localized according to their relationship with 

the trachea and clavicles; lesions extending above the clavicles and remaining sharply defined are 



usually posterior mediastinal, whereas those not extending above the clavicles are typically anterior 

mediastinal. 

e) Tapering Borders Sign 

Lesions arising from the chest wall, mediastinum, or pleura show borders that gradually taper and 

form obtuse angles with adjacent structures, whereas intrapulmonary lesions form acute angles with 

the chest wall or mediastinum. 

f) Finger-in-Glove Sign 

Represents bronchi filled with mucus and is classically associated with: 

 Allergic bronchopulmonary aspergillosis (ABPA)  

 Chronic obstructive airway disease  

g) Golden “S” Sign 

An S-shaped contour seen in lobar collapse caused by a centrally located obstructing mass, most 

commonly associated with right upper lobe collapse. 

h) Deep Sulcus Sign 

An abnormally deep and lucent costophrenic sulcus seen on supine radiographs, suggestive of 

pneumothorax. 

 

8. Recognize supporting devices and understand their normal radiographic appearance, identify 

correct positioning, and describe complications resulting from malpositioning, including:  

a) Endotracheal tube 

b) Central venous catheter 

c) Swan–Ganz catheter 

d) Nasogastric tube 

e) Thoracic drainage tube (chest tube) 

f) Intra-aortic balloon pump 

g) Cardiac pacemaker and pacing leads 

h) Implantable cardioverter-defibrillator (ICD) 

i) Ventricular assist device (VAD) 

j) Atrial septal defect closure device (“clamshell” device) 

k) Pericardial drain 

l) Extracorporeal life-support device (ECLS / ECMO) 

m) Esophageal pressure manometer, temperature probe, and pH probe 

n) Tracheal and bronchial stents 



ALVEOLAR LUNG DISEASES AND ATELECTASIS 

The resident should be able to: 

9. Explain the term consolidation and list the four most common causes of segmental 

consolidation. 

10. Describe imaging patterns of segmental and lobar consolidation. 

11. List the five most common causes of Acute Respiratory Distress Syndrome (ARDS) in adults. 

12. List four conditions that present with or result in organizing pneumonia. 

13. Describe the principal clinical features and imaging findings of: 

• Centrilobular emphysema 

• Paraseptal emphysema 

• Panacinar emphysema 

14. Describe the radiographic findings of partial or complete atelectasis involving one or more 

lobes and list the most common underlying causes. 

15. Describe the radiographic findings of complete collapse of the right or left lung and list the 

most likely causes. 

16. Differentiate lung collapse from massive pleural effusion on posteroanterior chest 

radiographs. 

17. Describe the halo sign and explain its association with invasive aspergillosis in 

immunocompromised patients. 

18. Describe HRCT findings of small-airway diseases and distinguish: 

• Direct signs of exudative bronchiolitis (tree-in-bud pattern, centrilobular abnormalities) 

from 

• Indirect signs of obliterative bronchiolitis (bronchiolitis obliterans) such as mosaic attenuation and 

air trapping. 

19. Describe the principal clinical features and characteristic imaging findings of cystic fibrosis. 

20. Recognize unilateral hyperlucent lung on radiography and CT and formulate an appropriate 

differential diagnosis. 

21. Describe the effects of different pathological processes on the various components of the 

pulmonary lobule on HRCT. 

22. Explain the pathophysiology of the following radiological patterns: 

• Pulmonary consolidation 

• Ground-glass opacity and linear-reticular patterns 

• Honeycomb lung 

• Bronchiolar opacities (“tree-in-bud”) 

• Air trapping 

• Pulmonary cysts 

• Mosaic attenuation 



23. Describe characteristic imaging findings and causes of interlobular septal thickening. 

24. Describe the causes and imaging findings of parenchymal hyperlucent areas. 

──────────────────────────────────────── 

SOLITARY AND MULTIPLE PULMONARY NODULES 

The resident should be able to: 

25. Define the terms: 

• Solitary pulmonary nodule 

• Pulmonary mass 

26. List the most common causes of: 

• Solitary pulmonary nodules 

• Cavitary pulmonary nodules 

• Multiple pulmonary nodules 

27. Describe the diagnostic approach to an incidentally detected or screening-detected solitary 

pulmonary nodule. 

28. Explain in detail the roles of: 

• Contrast-enhanced CT 

• PET/CT 

in the evaluation of a solitary pulmonary nodule. 

29. Describe imaging findings suggestive of benign and malignant disease in a solitary pulmonary 

nodule and discuss their limitations. 

30. Describe complications of percutaneous lung biopsy and their incidence. 

31. Explain indications for chest-tube insertion in pneumothorax occurring after percutaneous 

lung biopsy. 

──────────────────────────────────────── 

BENIGN AND MALIGNANT PULMONARY NEOPLASMS 

The resident should be able to: 

32. List the four principal histological types of bronchogenic carcinoma and explain treatment 

differences between: 

• Small-cell lung cancer (SCLC) 

and 

• Non-small-cell lung cancer (NSCLC) 

33. Understand TNM staging of lung cancer and differentiate surgically resectable from 

unresectable disease. 

34. Identify abnormal contralateral mediastinal shift following pneumonectomy on chest 

radiographs and list the two most likely causes. 



35. Describe radiographic and CT findings of acute and chronic radiation injury involving: 

• Lung 

• Pleura 

• Pericardium 

and explain the temporal relationship between radiotherapy and imaging findings. 

36. Explain in detail the role of CT and MRI in lung-cancer staging. 

37. Describe the role of PET and PET/CT in lung-cancer staging. 

38. Explain the role of imaging in thoracic lymphoma and describe its imaging findings. 

39. List the four most common sites of extrathoracic metastases from both SCLC and NSCLC. 

40. List the most common primary tumours that metastasize to the lungs and describe their 

typical imaging findings. 

41. List common benign pulmonary neoplasms and describe their characteristic imaging findings. 

──────────────────────────────────────── 

THORACIC DISEASES IN IMMUNOCOMPETENT, IMMUNOCOMPROMISED, AND TRANSPLANT 

PATIENTS 

The resident should be able to: 

42. Describe radiographic and CT findings of pulmonary mycobacterial infections. 

43. Describe radiographic and CT findings of pulmonary hydatid disease. 

44. List the different forms of pulmonary aspergillosis, recognize them as manifestations of a 

disease spectrum, and describe their radiographic and CT findings. 

45. Describe the principal disease groups responsible for thoracic imaging abnormalities in 

immunocompromised patients. 

46. List two infections and two neoplasms commonly encountered in patients with Acquired 

Immunodeficiency Syndrome (AIDS) and describe their imaging findings. 

47. Describe the principal clinical features and characteristic imaging findings of Pneumocystis 

jirovecii pneumonia (PJP). 

48. Formulate a differential diagnosis for diffuse pulmonary consolidation in 

immunocompromised patients and explain the reasoning. 

49. Describe the principal clinical features and characteristic imaging findings of post-transplant 

lymphoproliferative disorders (PTLD). 

50. Describe the principal clinical features and characteristic imaging findings of graft-versus-

host disease (GVHD). 

──────────────────────────────────────── 

CONGENITAL LUNG DISEASES 

The resident should be able to: 



51. Describe the principal clinical features and characteristic imaging findings of pulmonary 

venolobar syndrome (Scimitar syndrome). 

52. Describe the principal clinical features and characteristic imaging findings of: 

• Intralobar pulmonary sequestration 

• Congenital lobar hyperinflation (congenital lobar emphysema) 

• Congenital pulmonary airway malformation (CPAM) 

53. Describe the principal clinical features and characteristic imaging findings of bronchial atresia 

on chest radiography and CT and identify the lung lobes most commonly affected. 

──────────────────────────────────────── 

PULMONARY VASCULAR DISEASES 

The resident should be able to: 

54. Explain the roles of: 

• Radiography 

• Radionuclide imaging 

• CT 

• MRI 

in the diagnosis of pulmonary vascular diseases. 

55. List five common causes of pulmonary arterial hypertension and describe its characteristic 

radiographic and CT findings. 

56. Explain the roles, advantages, and limitations of: 

• CT Pulmonary Angiography (CTPA) 

• MR Angiography (MRA) 

• MRI 

• Lower-extremity venous imaging 

in suspected venous thromboembolic disease. 

57. Describe characteristic radiographic findings of pulmonary arterial enlargement and 

distinguish them from enlarged hilar lymph nodes. 

58. Describe the principal clinical features and characteristic CT pulmonary angiography findings 

of acute and chronic lobar/segmental pulmonary embolism. 

59. Describe characteristic imaging findings of pulmonary vascular redistribution caused by 

elevated pulmonary venous pressure. 

──────────────────────────────────────── 

AIRWAYS AND OBSTRUCTIVE LUNG DISEASES 

The resident should be able to: 

60. Describe the most common causes of bronchiectasis. 

61. Describe the principal clinical features and characteristic imaging findings of bronchiectasis. 



62. Describe characteristic imaging findings of air trapping. 

63. Describe the principal clinical features and characteristic imaging findings of emphysema, 

including: 

• Panacinar emphysema 

• Bullous emphysema 

• Paraseptal emphysema 

64. List the most common causes of tracheal and bronchial stenosis and describe characteristic 

imaging findings of: 

• Tracheomalacia 

• Tracheal stenosis 

• Tracheobronchomegaly 

──────────────────────────────────────── 

INTERSTITIAL LUNG DISEASES 

The resident should be able to: 

65. Describe radiographic patterns of interstitial lung disease, including: 

• Upper-zone predominance 

• Mid-zone predominance 

• Lower-zone predominance 

• Central predominance 

• Peripheral predominance 

66. Describe common radiographic patterns seen in interstitial lung disease, including: 

• Consolidation 

• Ground-glass opacity 

• Nodular pattern 

• Reticular pattern 

• Cystic changes 

• Diffuse septal lines 

67. Describe HRCT patterns of interstitial lung disease according to: 

• Upper, middle, or lower-zone predominance 

• Perihilar or subpleural distribution 

• Vascular/perivascular distribution 

• Airway distribution 

• Lymphatic/perilymphatic distribution 

68. Describe HRCT findings of interstitial lung disease, including: 

• Septal thickening/nodularity 

• Ground-glass opacity 

• Nodular pattern 

• Reticular pattern 

• Honeycombing 

• Consolidation 



• Tree-in-bud pattern 

• Mosaic attenuation 

• Cystic and cyst-like lesions 

69. Describe the principal clinical features and characteristic imaging findings of progressive 

massive fibrosis and conglomerate masses associated with: 

• Silicosis 

• Coal workers’ pneumoconiosis 

──────────────────────────────────────── 

PLEURA AND DIAPHRAGM 

The resident should be able to: 

70. Describe characteristic radiographic findings of pleural effusion on: 

• Upright radiographs 

• Supine radiographs 

• Lateral decubitus radiographs 

and list four common causes of unilateral pleural effusion. 

71. Describe the typical ultrasonographic appearance of pleural effusion. 

72. Describe imaging findings of pleural-based masses associated with: 

• Bone destruction 

• Chest-wall invasion 

and list four possible causes. 

73. Describe imaging findings of unilateral diaphragmatic elevation and list five common causes, 

including: 

• Subdiaphragmatic abscess 

• Diaphragmatic rupture 

• Phrenic nerve involvement by lung cancer 

• Post-cardiac surgery changes 

• Diaphragmatic eventration 

74. Describe the principal clinical features and characteristic radiographic findings of: 

• Pneumothorax 

• Tension pneumothorax 

on both supine and upright radiographs. 

75. Describe the principal clinical features and characteristic imaging findings of malignant 

mesothelioma. 

76. Describe imaging findings of heart failure, including: 

• Pleural effusion 

• Vascular redistribution 



• Alveolar oedema 

• Interstitial oedema 

77. Define: 

• Asbestos-related pleural disease 

• Asbestosis 

and describe their imaging findings. 

78. Describe different forms of pleural calcification on radiography and CT and explain their 

associations with: 

• Asbestos exposure 

• Previous tuberculosis 

• Previous empyema 

• Previous haemothorax 

79. List the four most common causes of diffuse pleural thickening and describe their imaging 

findings. 

80. Describe imaging findings of the “split pleura sign” in empyema. 

81. List the most common causes of anterior mediastinal masses and confidently recognize when 

a lesion is located within the anterior mediastinum on radiography, CT, and MRI.  

82. List the most common causes of middle mediastinal masses and confidently recognize when 

a lesion is located within the middle mediastinum on radiography, CT, and MRI.  

83. List the most common causes of posterior mediastinal masses and confidently recognize 

when a lesion is located within the posterior mediastinum on radiography, CT, and MRI.  

84. List and describe the most common causes of bilateral hilar enlargement.  

85. List and describe the most common causes of “eggshell” calcification in lymph nodes.  

86. List and describe the most common causes of thymic masses.  

87. Describe the principal clinical features, characteristic imaging findings, and associated 

diseases of thymoma.  

88. List and describe the three major types of malignant mediastinal germ-cell tumours.  

89. Explain the mechanisms of development and imaging findings of pneumomediastinum.  

90. Describe normal vascular structures and vascular pathologies that may simulate a hilar mass.  

91. Describe the imaging findings of mediastinal and hilar lymphadenopathy on radiography, CT, 

and MRI.  

92. Describe the imaging findings of benign cystic teratomas.  

93. Describe the imaging findings of intrathoracic thyroid masses.  

94. Describe the imaging features of cystic mediastinal lesions and differentiate among:  

 Bronchogenic cysts  



 Pericardial cysts  

 Thymic cysts  

 Esophageal duplication cysts  

 

THORACIC AORTA AND GREAT VESSELS 

The resident should be able to: 

95. Explain the role of:  

 Radiography  

 Radionuclide imaging  

 Computed Tomography (CT)  

 Magnetic Resonance Imaging (MRI)  

in the diagnostic evaluation of great-vessel diseases. 

96. Describe the normal dimensions of the thoracic aorta.  

97. Explain the Stanford Type A and Type B classification of aortic dissection and its implications 

for surgical and medical management.  

98. Explain the importance of differentiating a right-sided aortic arch from an aberrant 

subclavian artery on the frontal chest radiograph (“mirror-image” appearance).  

99. Compare the advantages and disadvantages of:  

 CT  

 MRI/MRA  

 Transesophageal echocardiography (TEE)  

in the assessment of thoracic aortic disease. 

100. Define the terms:  

 Aortic aneurysm  

 Aortic pseudoaneurysm  

101. Describe the principal clinical features and characteristic imaging findings on CT and 

MRI and differentiate among the following conditions:  

 Aortic dissection  

 Aortic intramural hematoma  

 Penetrating atherosclerotic ulcer  

 Ulcerated atherosclerotic plaque  

 Ruptured aortic aneurysm  



 Valsalva sinus aneurysm  

 Brachiocephalic or subclavian artery aneurysm  

 Coarctation of the aorta  

 Pseudocoarctation of the aorta  

 Cervical aortic arch  

102. Describe the imaging findings of the two standard types of:  

 Right-sided aortic arch  

 Double aortic arch  

on radiography, CT, and MRI. 

103. Describe the imaging findings of an aberrant subclavian artery on CT and MRI.  

104. Describe the imaging findings of aortitis on thoracic CT and MRI.  

 

THORACIC TRAUMA 

The resident should be able to: 

105. List the three most common causes of abnormal pulmonary opacities seen on chest 

radiographs and CT following trauma.  

106. List the three most common causes of post-traumatic pneumomediastinum.  

107. Describe causes of mediastinal widening on post-traumatic chest radiographs, 

including:  

 Aortic or arterial injury  

 Venous injury  

 Sternal fractures  

 Vertebral fractures  

108. Describe direct and indirect imaging findings of aortic injury on thoracic CT.  

109. Describe the principal clinical features, characteristic imaging findings, and 

pathological significance of chronic traumatic pseudoaneurysms on chest radiography, CT, 

and MRI.  

110. Describe the radiological findings of:  

 Rib fractures  

 Clavicular fractures  

 Vertebral fractures  

 Scapular fractures  



on chest radiography and CT. 

111. Describe radiological findings of abnormal diaphragmatic position or indistinct 

diaphragmatic contours following trauma and explain their relationship to diaphragmatic 

rupture.  

112. Describe the radiographic findings of:  

 Post-traumatic pneumothorax  

 Post-traumatic pneumomediastinum  

113. Describe cavitary lesions observed after thoracic trauma on radiography and CT and 

explain their relationship to:  

 Pulmonary laceration  

 Pneumatocele formation  

 Hematoma  

 Aspiration-related changes  

114. Describe and differentiate the imaging findings of:  

 Pulmonary contusion  

 Pulmonary laceration  

 Aspiration injury  

 

POSTOPERATIVE THORAX 

The resident should be able to: 

115. Recognize normal postoperative appearances and potential complications on chest 

radiography, CT, and MRI following:  

 Wedge resection  

 Mastectomy  

 Lobectomy  

 Pneumonectomy  

 Coronary artery bypass graft (CABG) surgery  

 Cardiac valve replacement  

 Aortic graft placement  

 Aortic stent placement  

 Transhiatal esophagectomy  

SKILLS OBJECTIVES 



The resident should be able to: 

1. Plan and supervise thoracic imaging examinations, including:  

 Radiography  

 Thoracic CT  

 High-resolution CT (HRCT)  

 CT pulmonary angiography (CTPA)  

 Ventilation–perfusion imaging  

2. Ensure correct patient positioning during chest radiography and thoracic CT examinations in 

both adult and pediatric patients.  

3. Review imaging indications and perform preparatory procedures required for thoracic CT 

examinations, including:  

 Selection of imaging parameters  

 Adjustment according to patient condition  

 Establishment of intravenous access  

 Administration of beta-blockers when indicated  

4. Plan thoracic MRI examinations and adapt protocols according to patient condition.  

5. Correctly perform post-processing techniques used in thoracic imaging, including:  

 Multiplanar Reconstruction (MPR)  

 Maximum Intensity Projection (MIP)  

 Minimum Intensity Projection (MinIP)  

 Vascular analysis applications  

6. Perform diagnostic thoracic ultrasonography examinations. 

7. Design CT imaging protocols appropriate for the evaluation of the following anatomical 

structures and pathological conditions, taking the patient’s age into account: 

a) Thoracic aorta and great vessels 

b) Stenosis or obstruction of the superior vena cava and brachiocephalic vein 

c) Pulmonary embolism 

d) Diffuse lung disease 

e) Tracheobronchial tree 

f) Bronchiectasis 

g) Small-airway disease 

h) Lung cancer staging 



i) Oesophageal cancer staging 

j) Superior sulcus (Pancoast) tumour 

k) Pulmonary metastases 

l) Pulmonary nodules detected on radiographs 

m) Dyspnoea 

n) Haemoptysis 

8. Under supervision and guidance, perform the following image-guided interventional 

procedures and explain their indications, contraindications, and management of potential 

complications: 

a) Pleural fluid aspiration and drainage 

b) Percutaneous lung biopsy 

c) Aspiration of mediastinal and pericardial fluid collections 

9. Perform inspiratory and expiratory phase imaging when clinically indicated. 

──────────────────────────────────────── 

COMPETENCY AND PROFESSIONAL ATTITUDE OBJECTIVES 

The resident should be able to: 

1. Decide whether diagnostic and/or interventional thoracic radiological procedures should be 

performed after carefully balancing all potential benefits and risks. 

2. Select the most appropriate imaging modality for the evaluation of thoracic diseases. 

3. Communicate effectively with patients in order to obtain informed consent before diagnostic 

or interventional thoracic procedures. 

4. Determine appropriate imaging protocols for: 

• Radiography 

• Ultrasonography (US) 

• Computed Tomography (CT) 

• Magnetic Resonance Imaging (MRI) 

of the thorax. 

5. Design CT protocols for thoracic imaging, including: 

• Intravenous contrast administration 

• Spatial and temporal resolution optimization 

• Inspiratory and expiratory imaging 

• Reconstruction techniques 

6. Develop and apply radiation dose-reduction protocols and techniques for thoracic 

radiography and CT examinations. 



7. Confidently assess image quality of thoracic imaging studies and develop strategies to 

improve image quality. 

8. Educate and guide technical staff to ensure accurate and appropriate thoracic imaging. 

9. Confidently interpret and report chest radiographs performed for both common and 

uncommon clinical indications. 

10. Confidently interpret and report thoracic CT examinations performed for common clinical 

indications. 

11. Under supervision and guidance, interpret and report thoracic CT examinations performed 

for uncommon clinical indications. 

12. Establish specific diagnoses of interstitial lung diseases when characteristic HRCT findings are 

present. 

13. Confidently interpret and report thoracic MRI examinations performed for common clinical 

indications. 

14. Recognize personal limitations in interpretation and reporting of thoracic imaging studies 

and identify situations requiring consultation or assistance. 

15. Promptly recognize urgent and unexpected findings on thoracic imaging studies and 

communicate them appropriately without delay. 

16. Communicate with referring clinicians to discuss thoracic imaging findings. 

17. Communicate thoracic imaging findings effectively to patients and their families. 

18. Select the most appropriate biopsy technique and plan the biopsy procedure. 

19. Participate, either under supervision or as an active contributor, in multidisciplinary 

conferences and tumour boards concerning thoracic diseases. 

 

 

 

 

 

 

 

 

 

 

 

 



D.2.10 IMAGING TECHNOLOGIES AND MOLECULAR IMAGING 

Upon completion of training, residents are expected to achieve the following competencies in 

Imaging Technologies and Molecular Imaging. 

Recommendations regarding teaching methods, assessment methods, and evidence of competency 

are provided on pages 9–12 of this curriculum. 

LEARNING OBJECTIVES 

KNOWLEDGE OBJECTIVES 

RADIOGRAPHY 

The resident should be able to: 

1. Explain the relative value of radiographic examinations for different organ systems and 

clinical indications. 

2. Explain in detail the physical principles of conventional X-ray image formation. 

3. Explain the concept of electromagnetic waves. 

4. Explain X-ray generation, including the effects of kilovoltage and milliampere adjustments 

on: 

• Patient radiation dose 

• Image quality 

and the balance between diagnostic image quality and dose reduction. 

5. Describe the interaction of X-rays with matter. 

6. Describe the structure, role, and function of: 

• Filters 

• Collimators 

• Grids 

7. Explain the principles of radiographic image acquisition. 

8. Explain the principles of digital image acquisition and digital radiography. 

9. List and describe factors affecting image quality in conventional and digital radiography. 

10. Describe indications for the use of X-ray contrast agents in examinations of different organs 

and organ systems. 

11. Explain the fundamental principles of fluoroscopy. 

12. Describe fluoroscopic indications and appropriate protocols, including principles of contrast 

administration. 

13. List techniques used in fluoroscopy to: 

• Improve image quality 

• Reduce radiation exposure 



14. Explain the fundamental principles of soft-tissue radiographic techniques such as 

mammography. 

15. Explain the fundamental principles of specimen radiography. 

16. Demonstrate detailed knowledge of dosimetry. 

17. Demonstrate detailed knowledge of radiation biology. 

──────────────────────────────────────── 

COMPUTED TOMOGRAPHY (CT) 

The resident should be able to: 

18. Explain the relative value of CT examinations for different organ systems and clinical 

indications. 

19. Explain in detail the physical principles of CT image formation, including: 

• Helical CT 

• Multidetector CT 

20. Demonstrate fundamental knowledge of dual-energy CT. 

21. List the principal causes of CT artefacts. 

22. Define the Hounsfield Unit (HU) scale and explain the principles of: 

• Window level 

• Window width 

23. List appropriate window width and level settings for different organs and tissues. 

24. List normal attenuation values of different organs, tissues, and pathological processes in 

Hounsfield Units. 

25. Describe principles for optimization of scanning protocols on different CT scanner platforms. 

26. Explain the principles of CT perfusion imaging. 

27. Explain principles of CT angiography (CTA), including: 

• Reconstruction techniques 

• Contrast administration 

28. Describe CT protocols for different organs and pathological conditions. 

29. Explain the principles of kernels and reconstruction algorithms. 

30. Describe indications for CT contrast agents in the evaluation of different organs and organ 

systems. 

31. Demonstrate detailed knowledge of CT dosimetry. 

32. Calculate effective radiation dose using: 



• CTDI100 

• CTDIvol 

• Dose Length Product (DLP) 

and appropriate conversion coefficients for: 

• Infants (0–1 year) 

• Children (1–5 years) 

• Children (5–10 years) 

• Adults 

and use these values for dose optimization. 

──────────────────────────────────────── 

MAGNETIC RESONANCE IMAGING (MRI) 

The resident should be able to: 

33. Explain the relative value of MRI examinations for different organ systems and clinical 

indications. 

34. Explain the basic physics of MRI. 

35. Describe the components of an MRI system. 

36. Explain the physical basis of MRI image formation. 

37. Explain the principles of pulse sequences and relaxation times. 

38. Explain the principles of: 

• Spin-echo sequences 

• Gradient-echo sequences 

• Their fast variants 

39. Describe the principles and major diagnostic applications of commonly used MRI sequences, 

including: 

• T1-weighted imaging 

• T2-weighted imaging 

• STIR 

• FLAIR 

• Other inversion-recovery sequences 

• T2*/susceptibility-weighted imaging 

40. Describe the typical appearance of tissues, organs, and pathological processes on these MRI 

sequences. 

41. Explain the difference between the concepts of: 

• MR Safe 

• MR Compatible (MR Conditional) 

42. Describe MRI safety precautions and identify available safety resources. 



43. Explain the management of claustrophobic patients and how MRI examinations can be 

performed in such patients. 

44. Explain the correct use of MRI-compatible injectors. 

45. Explain the basic physical principles, advantages, disadvantages, and clinical applications of: 

• Time-of-Flight (TOF) MRA 

• Phase-Contrast (PC) MRA 

• Contrast-Enhanced MRA 

• Time-Resolved MRA 

• Non-contrast exogenous MRA techniques 

46. Explain the mechanisms of action, advantages, and disadvantages of different contrast 

agents used in MRA. 

47. Explain the reasons for the differences among TOF, PC, and contrast-enhanced MRA 

techniques. 

48. Compare MRA with other vascular imaging techniques and explain its advantages and 

disadvantages. 

49. Explain the principles of dynamic contrast-enhanced MRI. 

50. Explain the principles of: 

• Diffusion-Weighted Imaging (DWI) 

• Diffusion Tensor Imaging (DTI) 

51. Explain the role and value of functional MRI (fMRI) using BOLD contrast. 

52. Outline the principles of proton (^1H) MR spectroscopy. 

53. Describe common MRI artefacts and explain their causes and possible solutions. 

54. Describe indications and contraindications for MRI contrast agents in different organs and 

organ systems. 

55. Describe absolute and relative contraindications to MRI and explain how MRI examinations 

can be performed in patients with: 

• Conditional implants 

• Active implants 

• Passive implants 

56. Explain issues related to patient and staff safety within the MRI environment. 

──────────────────────────────────────── 

ULTRASONOGRAPHY 

The resident should be able to: 

57. Explain the relative value of ultrasonography for different organ systems and clinical 

indications. 

58. Explain the physical properties of ultrasound waves, including: 



• Propagation 

• Velocity 

• Intensity 

and the equations used to describe them. 

59. Define acoustic impedance and describe tissue characteristics that determine it. 

60. Explain the importance of transmission frequency in obtaining satisfactory ultrasound 

images. 

61. Describe the physical principles of the piezoelectric effect. 

62. List factors that determine the resonant frequency of a piezoelectric element. 

63. Explain the principles of ultrasound techniques using: 

• Continuous-wave transmission 

• Pulsed-wave transmission 

64. List factors affecting focusing and convergence of the ultrasound beam. 

65. Describe the differences among: 

• A-mode ultrasound 

• B-mode ultrasound 

• M-mode ultrasound 

66. Explain the principles of spatial and temporal resolution required to produce images within 

acceptable quality standards. 

67. Explain the principles of the Doppler effect, including the relationship between: 

• Beam angulation 

• Direction of blood flow 

68. Describe: 

• Continuous-wave Doppler 

• Pulsed-wave Doppler 

• Spectral flow-pattern analysis 

69. Describe the thermal and mechanical effects of ultrasound on biological tissues, including the 

phenomenon of cavitation. 

70. Describe the different types of ultrasound transducers. 

71. Select appropriate transducers according to the organ being examined. 

72. Compare the relative value of: 

• Endoluminal ultrasonography 

• Transcutaneous ultrasonography 

73. Define the criteria required to obtain an ultrasound image of acceptable diagnostic quality. 

74. Describe common ultrasound artefacts, including: 



• Reflection artefacts 

• Scattering (diffusion) artefacts 

• Speckle artefacts 

and explain their causes. 

75. Describe indications for the use of ultrasound contrast agents in different organs and organ 

systems. 

76. Explain the fundamental principles and different types of ultrasound elastography. 

──────────────────────────────────────── 

CONTRAST MEDIA 

The resident should be able to: 

77. Describe the molecular structure, pharmacology, classification, dosage, and adverse effects 

of all contrast agents used in: 

• Radiography 

• MRI 

• Ultrasonography 

78. Explain the principles of ultrasound contrast agents and describe the interaction between 

ultrasound waves and microbubbles. 

79. Explain the fundamental principles of: 

• Ionic contrast agents 

• Non-ionic contrast agents 

80. Describe the physiological principles, physical properties, toxic effects, biological effects, and 

anaphylactoid reactions associated with iodinated contrast media. 

81. Explain how to evaluate a patient’s risk of allergic reaction before contrast administration 

and describe elective and emergency premedication protocols, including drug names and 

dosages. 

82. Describe the physiological principles, physical properties, biochemical structural differences, 

biological effects, toxic effects, and anaphylactoid reactions associated with MRI contrast 

agents. 

83. Outline the principles of selecting the most appropriate contrast medium according to: 

• Imaging technique 

• Clinical problem 

84. Describe different phases of contrast enhancement and explain their relative value according 

to the clinical indication. 

85. Describe principles of: 

• Bolus injection techniques 

• Fixed-rate intravenous contrast administration 

86. Explain the physiology of renal excretion of contrast media. 



87. Describe enhancement curves within renal compartments following contrast administration. 

88. List concentrations and dosages of intravenously administered contrast agents. 

89. Define contrast-induced nephrotoxicity and explain assessment of renal function using serum 

creatinine measurements. 

90. List risk factors for contrast-induced nephrotoxicity. 

91. Describe methods and preventive measures used to reduce the risk of contrast-induced 

nephrotoxicity. 

92. Describe situations requiring hydration before contrast administration and explain pre- and 

post-contrast hydration protocols. 

93. Explain precautions required to reduce contrast-induced nephrotoxicity risk in: 

• Diabetic patients receiving metformin and intravascular contrast media 

• Patients using metformin for weight-loss purposes 

94. Demonstrate detailed knowledge of Nephrogenic Systemic Fibrosis (NSF), including: 

• Definition 

• Risk factors 

• Clinical manifestations 

95. Explain principles for calculating glomerular filtration rate (GFR) and assessing renal function 

before administration of paramagnetic contrast agents in patients with renal impairment. 

96. Describe principles for the use of gadolinium-based contrast agents in high-risk patients. 

97. Describe adverse effects of gadolinium-based contrast agents other than NSF and explain 

preventive measures. 

98. Explain principles governing the use of gadolinium-based contrast agents in breastfeeding 

mothers. 

──────────────────────────────────────── 

SIGNAL PROCESSING AND POST-PROCESSING 

The resident should be able to: 

99. Demonstrate basic knowledge of signal-processing principles. 

100. Explain the fundamental principles of linear systems, including: 

• Convolution 

• Fourier transformation 

• Nyquist theory 

• Image restoration 

• Deconvolution 

101. Explain the fundamental principles of image formation. 

102. Demonstrate detailed knowledge of image-quality principles, including: 



• Noise 

• Contrast 

• Resolution 

• Noise amplification during image/data processing 

103. Explain general principles of quantitative analysis, including: 

• Region-of-interest (ROI) analysis 

• Time–activity curves 

• Factor analysis 

104. Describe fundamental image-processing principles, including: 

• Edge detection 

• Detectors 

• Smoothing 

• Segmentation 

• Image reconstruction 

• Image fusion 

• Image registration 

• Image display 

──────────────────────────────────────── 

MOLECULAR IMAGING 

The resident should be able to: 

105. Demonstrate knowledge of the fundamental principles of cell biology and 

biochemistry, including: 

• DNA activity 

• RNA activity 

• Cellular metabolism 

• Apoptosis 

• Hypoxia 

106. Demonstrate basic knowledge of: 

• Stem-cell migration 

• Stem-cell differentiation 

107. Explain the fundamental principles of commonly used molecular imaging techniques, 

including: 

• Nuclear medicine imaging (PET, micro-PET, micro-SPECT) 

• Optical imaging (fluorescence imaging, bioluminescence imaging) 

108. Demonstrate basic knowledge of targeted contrast-agent applications. 

109. Demonstrate basic knowledge of pharmacological and pharmacokinetic 

requirements for diagnostic probes. 

110. List the most commonly used molecular imaging targets. 

111. List the radiopharmaceutical tracers most frequently used in molecular imaging. 



112. Explain the role and value of molecular imaging in: 

• Oncology 

• Cardiovascular imaging 

• Neurology 

• Drug delivery applications 

113. Demonstrate basic knowledge of gene and cell therapy strategies, including: 

• Gene replacement 

• Gene repair 

• Gene silencing 

114. Explain chemical and biotechnological methods used in probe development. 

115. Explain PET image-analysis and data-processing techniques. 

116. Describe the fundamental principles of image formation and imaging techniques 

used in hybrid imaging systems, including: 

• PET/CT 

• PET/MRI 

and explain related image-analysis and data-processing methods. 

117. Describe the most commonly used PET tracers, including: 

• FDG 

• Choline 

and emerging novel tracers. 

118. Describe normal physiological uptake patterns and appearances of various tissues 

and organs on: 

• PET 

• PET/CT 

• PET/MRI 

119. Describe major artefacts encountered in PET/CT and their appearances. 

120. Explain the principal applications, clinical indications, advantages, and limitations of: 

• PET/CT 

• PET/MRI 

• Other hybrid imaging techniques 

121. Describe potential pitfalls and false-positive/false-negative appearances in hybrid 

imaging. 

122. List imaging findings useful for differentiating malignant from benign lesions on 

PET/CT. 

123. Demonstrate basic knowledge of MRI sequences that may contribute to diagnosis in 

PET/MRI examinations. 



124. Explain radiation protection and safety principles for patients and healthcare workers 

in PET and hybrid imaging departments. 

──────────────────────────────────────── 

SKILLS OBJECTIVES 

The resident should be able to: 

1. Select the most appropriate contrast medium for common clinical indications across all 

imaging modalities. 

2. Identify patients in whom contrast media should not be used and select alternative imaging 

methods. 

3. Provide emergency treatment when adverse reactions to contrast media occur. 

4. Identify patients at risk of contrast-induced nephrotoxicity. 

5. Implement measures to reduce the risk of contrast-induced nephrotoxicity. 

6. Take appropriate precautions in diabetic patients receiving metformin who require 

intravascular contrast administration. 

7. Identify patients at risk for developing Nephrogenic Systemic Fibrosis (NSF). 

8. Select appropriate exposure parameters for radiographic imaging. 

9. Select appropriate acquisition parameters for commonly performed CT examinations. 

10. Correctly position patients during scanner-based CT training according to the requested 

examination. 

11. Select appropriate MRI sequences for common MRI indications. 

12. Correctly position patients and place the appropriate coil during scanner-based MRI training. 

13. Select appropriate sequences, prepare protocols, and execute MRI examinations at the 

scanner console. 

14. Independently perform neuroradiology, musculoskeletal, and abdominal MRI examinations 

during scanner-based MRI training, incorporating the competencies described above (refer 

to Section D.2 for rotation requirements and minimum scanner-based case 

recommendations). 

15. Select the appropriate ultrasound transducer according to the organ being examined. 

16. Select appropriate imaging parameters for grayscale and Doppler ultrasonography. 

17. Obtain spectral Doppler waveforms from different vascular territories of the body. 

──────────────────────────────────────── 

COMPETENCY AND PROFESSIONAL ATTITUDE OBJECTIVES 

The resident should be able to: 

1. Determine the most appropriate imaging parameters for all imaging modalities. 



2. Make informed decisions regarding acquisition of imaging equipment while considering: 

• Imaging technology 

• Radiation protection 

• Budgetary constraints 

3. Develop strategies to reduce artefacts in: 

• Conventional radiography 

• Fluoroscopy 

• CT 

• MRI 

• Ultrasonography 

4. Explain the impact and value of scanner characteristics on image quality and optimize 

available equipment for all common imaging indications. 

5. Explain the importance of image storage and display systems and consistently produce high-

quality images using available technologies. 

6. Explain the effect of image quality on clinical outcomes and optimize image quality whenever 

possible. 

7. Develop and confidently implement quality-control programmes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



D.2.11 IMAGING INFORMATICS 

Upon completion of training, residents are expected to achieve the following competencies in 

Imaging Informatics. 

Recommendations regarding teaching methods, assessment methods, and evidence of competency 

are provided on pages 9–12 of this curriculum. 

LEARNING OBJECTIVES 

KNOWLEDGE OBJECTIVES 

The resident should be able to: 

1. Demonstrate basic knowledge of computer networks and cloud computing. 

2. Demonstrate basic knowledge of information security. 

3. Understand the fundamental hardware and software components of a radiology 

workstation. 

4. Demonstrate basic knowledge of monitor and connectivity requirements for imaging 

modalities. 

5. Understand the basic technical principles of: 

• PACS (Picture Archiving and Communication System) 

• RIS (Radiology Information System) 

6. Demonstrate basic knowledge of electronic medical records. 

7. Demonstrate basic knowledge of: 

• DICOM 

• HL7 

8. Understand the role and function of IHE (Integrating the Healthcare Enterprise) in radiology. 

9. Demonstrate basic knowledge of clinical medical-image formats, including DICOM. 

10. Demonstrate basic knowledge of image processing and post-processing. 

11. Demonstrate basic knowledge of: 

• Radiomics 

• Radiogenomics 

12. Understand the fundamentals of speech-recognition systems. 

13. Understand structured reporting and the rationale behind it. 

14. Appreciate the importance of social networks in radiology and medicine. 

15. Understand hospital information systems, their subsystems, electronic health records, and 

their relationship with radiology information systems. 

16. Demonstrate knowledge of web portals designed for patients and healthy individuals. 

17. Understand the fundamentals of: 



• Teleradiology 

• Telemedicine 

18. Understand standards and requirements for teleradiology. 

19. Understand the role of imaging informatics tools as key performance indicators. 

20. Demonstrate basic knowledge of clinical decision-support systems. 

21. Understand applications and functions of artificial intelligence tools, including: 

• Machine learning 

• Deep learning 

22. Understand technical and medical imaging-informatics terminology. 

23. Demonstrate knowledge of data-storage systems, including cloud computing. 

24. Understand the risks, advantages, and principles of image storage and processing. 

25. Understand radiology software applications and related concepts, including: 

• Reporting templates 

• CAD (Computer-Aided Detection) 

• CADx (Computer-Aided Diagnosis) 

• Ontologies 

• Terminologies 

• Lexicons 

26. Understand informatics applications in radiology for: 

• Clinical practice 

• Management 

• Communication 

and relevant national legal regulations (e.g., personal data protection laws). 

 

SKILLS OBJECTIVES 

27. Develop proficiency in the use of general information and communication technologies.  

28. Understand how to utilize information technologies effectively.  

29. Know how to access patient information through information systems.  

30. Communicate effectively with technical support services when problems arise within 

information systems.  

31. Verify that PACS workstations and display monitors are functioning properly and reliably.  

32. Utilize:  

 Basic statistical software packages  

 Advanced post-processing tools  

 Clinical decision-support systems  



 Radiation dose-monitoring applications  

 Intelligent workflow-management systems  

33. Participate in workflow processes involving radiology information systems.  

 

COMPETENCY AND PROFESSIONAL ATTITUDE OBJECTIVES 

The resident should be able to: 

34. Use information and communication technologies to improve the quality and effectiveness 

of healthcare delivery.  

35. Use information and communication technologies proactively to facilitate communication 

among:  

 Radiologists  

 Other physicians  

 Patients  

36. Act as an advocate and driving force for imaging informatics projects.  

37. Evaluate commercial radiology informatics products and applications.  

38. Use information and communication technologies in a manner that promotes patient welfare 

and benefits patient care. 

 

39. Utilize information and communication technologies for: 

• Optimization of clinical imaging protocols 

• Improvement of clinical workflow 

• Radiation protection and dose management 

 

 

 

 

 

 

 

 

 

 

 



D.2.12 NUCLEAR MEDICINE FUNDAMENTAL TRAINING 

It is recommended that Nuclear Medicine Fundamental Training be completed within the first three 

years of Radiology residency training, preferably during the third year. 

Ideally, the resident should continue active involvement in Radiology during this period in order to 

understand the role of Nuclear Medicine techniques within diagnostic imaging algorithms. 

This three-month training period is not intended to replace a full Nuclear Medicine residency 

program. 

Upon completion of this training, residents are expected to achieve the following competencies in 

Nuclear Medicine methods and applications. 

Recommendations regarding teaching methods, assessment methods, and evidence of competency 

are provided on pages 9–12 of this curriculum. 

LEARNING OBJECTIVES 

KNOWLEDGE OBJECTIVES 

The resident should be able to: 

1. Explain the fundamental principles of atomic and nuclear physics, including: 

• Basic atomic structure 

• Principles of radioactivity 

• Fundamentals of radioactive decay 

2. Explain the fundamental characteristics of radiopharmaceuticals, including: 

• Production of radionuclides and radiopharmaceuticals 

• Desired properties of radiopharmaceuticals 

• Physiological biodistribution and excretion 

3. Explain the concepts of: 

• Biological half-life 

• Effective half-life 

4. Explain the concept of the: 

• Standardized Uptake Value (SUV) 

5. Explain the fundamental physical principles of Nuclear Medicine imaging technologies, 

including: 

• Gamma cameras 

• Single Photon Emission Computed Tomography (SPECT) 

• Positron Emission Tomography (PET) 

6. Explain the fundamental physical principles of hybrid imaging systems, including: 

• SPECT/CT 

• PET/CT 

• PET/MRI 



7. Explain safety principles in Nuclear Medicine, including: 

• Patient dosimetry 

• Staff dosimetry 

• Contamination monitoring 

• Equipment selection 

• Quality control 

• Safety and risk management 

──────────────────────────────────────── 

SKILLS OBJECTIVES 

The resident should be able to: 

1. Observe Nuclear Medicine imaging procedures, including: 

• Gamma-camera studies 

• SPECT examinations 

• PET examinations 

──────────────────────────────────────── 

COMPETENCY AND PROFESSIONAL ATTITUDE OBJECTIVES 

The resident should be able to: 

1. Under supervision and guidance, describe the indications and appropriateness criteria for 

requested Nuclear Medicine and hybrid imaging examinations. 

2. Select the most appropriate Nuclear Medicine examination for common clinical indications. 

3. Communicate effectively with patients to: 

• Explain Nuclear Medicine procedures 

• Obtain informed consent 

4. Under supervision and guidance, select optimal imaging protocols for Nuclear Medicine and 

hybrid imaging examinations. 

5. Under supervision and guidance, apply techniques that reduce radiation exposure during 

Nuclear Medicine and hybrid imaging studies. 

 

 

 

 

 

 

 

 



D.2.13 RADIATION PROTECTION TRAINING 

Upon completion of training, residents are expected to achieve the following competencies in 

Radiation Protection. 

Recommendations regarding teaching methods, assessment methods, and evidence of competency 

are provided on pages 9–12 of this curriculum. 

LEARNING OBJECTIVES 

KNOWLEDGE OBJECTIVES 

The resident should be able to: 

1. List and describe the sources and characteristics of ionizing radiation. 

2. Explain the mechanisms of interaction between ionizing radiation and matter/tissues. 

3. Explain the mechanisms of radioactive decay. 

4. Explain X-ray interaction phenomena and their effects on: 

• Image formation 

• Image quality 

• Radiation exposure 

5. Define and explain: 

• Kerma 

• Absorbed dose (Gy) 

• Organ dose 

• Effective dose (Sv) 

• Exposure rates 

• Dose rates 

including their units and quantitative measurements. 

6. Explain the mechanism of X-ray production. 

7. List the components of an X-ray unit and explain the process of X-ray generation. 

8. Explain the functions of: 

• Filters 

• Collimators (diaphragms) 

9. List commonly used analogue and digital detectors and explain their: 

• Functions 

• Advantages 

• Disadvantages 

10. Explain the role of: 

• Intensifying screens 

• Grids (Bucky systems) 

in analogue radiography and their effects on image quality and exposure. 



11. Describe the effects of radiation on: 

• Cells 

• DNA 

12. Describe cellular mechanisms of: 

• Radiation response 

• DNA repair 

• Cell survival 

13. Describe radiation effects on tissues and organs. 

14. Explain the differences in radiation response between healthy tissues and tumours that form 

the basis of radiation therapy. 

15. Define and explain: 

• Stochastic effects 

• Deterministic effects 

• Teratogenic effects 

of radiation. 

16. Describe the types and magnitude of radiation risks associated with medical radiation 

exposure. 

17. Explain the fundamental principles of radiation protection as summarized by the: 

• International Commission on Radiological Protection (ICRP) 

18. Describe the types and magnitude of radiation exposure originating from: 

• Natural sources 

• Artificial sources 

19. Define the concepts of: 

• Dose determination 

• Dose measurement 

for patients, healthcare workers, and the general public. 

20. Explain the nature of radiation exposure, including organ-dose limits applicable to: 

• Pregnant workers 

• Trainees 

• Support personnel 

• Breastfeeding workers 

• Members of the public 

21. Define the ALARA principle (“As Low As Reasonably Achievable”) and explain its application 

in diagnostic radiology. 

22. Explain dose-optimization concepts and methods in diagnostic radiology for: 



• Adult patients 

• Paediatric patients 

23. Explain factors affecting image quality and radiation dose in diagnostic radiology. 

24. Explain dose-optimization methods and tools used in: 

• Radiography 

• Fluoroscopy 

• Computed Tomography (CT) 

• Mammography 

including applications in paediatric patients. 

25. Explain fundamental concepts used for patient-dose measurement and calculation across 

different diagnostic imaging modalities. 

26. List the key radiation-protection considerations required when designing and establishing a 

diagnostic radiology department. 

27. Describe diagnostic procedures performed outside the radiology department and explain the 

associated radiation-protection principles. 

28. List the approximate radiation doses received during commonly performed diagnostic 

radiological procedures. 

29. Explain quantitative radiation-risk and dose values relevant to: 

• Radiology personnel 

• Members of the public 

30. Define: 

• Quality assurance 

• Quality-assurance management 

• Professional responsibilities 

in radiology and prepare an example quality-assurance and radiation-protection programme for a 

diagnostic radiology department. 

31. Explain the fundamental components of image quality and their relationship to patient 

radiation exposure. 

32. Explain the concept of: 

• Diagnostic Reference Levels (DRLs) 

33. List the national and international organizations responsible for radiation-protection 

regulations and policies. 

34. Explain the regulations governing diagnostic radiology practice in Türkiye. 

35. Describe the consequences and clinical impact of poor-quality imaging studies. 

──────────────────────────────────────── 

SKILLS OBJECTIVES 



The resident should be able to: 

1. Select the most appropriate imaging modality for a given clinical situation using principles of 

radiation physics. 

2. Optimize imaging protocols using radiation-physics principles to achieve the required image 

quality with the minimum necessary radiation dose. 

3. Apply physical principles to: 

• Minimize scatter radiation 

• Optimize image contrast 

4. Use correct terminology to describe radiation dose in routine: 

• Radiography 

• Fluoroscopy 

• CT examinations 

and assess: 

• Organ-specific risk 

• Genetic risk 

• Cancer risk 

5. Understand the limitations of imaging equipment and use technical capabilities to maximize 

image quality while minimizing radiation dose. 

6. Explain radiation risks in an understandable manner when: 

• A meaningful deterministic or stochastic risk exists 

• A patient requests information regarding radiation exposure 

7. Communicate effectively with referring clinicians to justify imaging examinations and 

recommend alternative imaging methods when appropriate. 

8. Decide whether a specific imaging method should be performed by considering: 

• Radiation-protection principles 

• Current guidelines 

• Clinical context 

• Individual patient characteristics 

and justify the decision appropriately. 

9. Optimize imaging protocols by adapting them to individual patients while adhering to Turkish 

Society of Radiology (TRD) imaging standards and guidelines. 

10. Apply dedicated paediatric imaging protocols while considering: 

• Size-related physical characteristics 

• Increased radiation sensitivity 

• Higher risk profiles 

• Age-specific diseases 

11. Select the optimal balance among: 



• Risk–benefit ratio 

• Image quality 

• Radiation dose 

for each patient. 

12. Supervise the appropriate use of personal protective equipment by staff. 

13. Establish and monitor systems for: 

• Exposure assessment 

• Investigation and follow-up 

• Occupational health surveillance 

• Patient record keeping 

14. Implement and recommend radiation-protection measures for patients undergoing: 

• Radiography 

• Fluoroscopic procedures/interventions 

• CT examinations 

• Mammography 

including paediatric patients. 

15. Maintain daily practice within accepted guideline and reference limits. 

16. Develop size-specific protocols for high-dose procedures. 

17. Calculate: 

• Organ doses 

• Effective doses 

using measurable exposure parameters such as: 

• Kerma–Area Product (KAP) 

• Dose Length Product (DLP) 

18. Apply accepted image-quality standards. 

19. Perform radiographic repeat-analysis (“retake analysis”) in medical imaging. 

──────────────────────────────────────── 

COMPETENCY AND PROFESSIONAL ATTITUDE OBJECTIVES 

The resident should be able to: 

1. Continuously evaluate image quality and identify and correct technical deficiencies. 

2. Strive to obtain the best possible image using: 

• The lowest achievable cost 

• The lowest achievable radiation dose 

• The most appropriate technology 

3. Coordinate the implementation of new imaging equipment in collaboration with other core 

team members, including: 



• Radiographers/technologists 

• Medical physicists 

4. Develop organizational policies aimed at maintaining staff radiation doses at levels that are: 

• As Low As Reasonably Achievable (ALARA) 

5. Prevent unnecessary radiation exposure in actual or potential pregnancy by using: 

• Warning signs within the department 

• Patient-screening procedures 

• Gonadal shielding 

• Appropriate X-ray field size and positioning 

• Correct tube-to-skin distance 

• Proper filtration settings 

• Minimization and documentation of fluoroscopy time 

• Avoidance of unnecessary projections 

• Prevention of repeat examinations 

while simultaneously optimizing imaging techniques. 

6. Identify and apply the relevant regulations for every clinical situation encountered in 

radiology. 

7. Select the most appropriate imaging equipment according to the available resources and 

patient population. 

8. Choose the optimal imaging modality for a particular patient by considering: 

• Disease-related risk 

• Patient age 

• Patient size and characteristics 

• Radiation dose level 

• Doses delivered to critical organs 

and selecting among: 

• Radiography 

• CT 

• Ultrasonography (US) 

• MRI 

or other alternatives as appropriate. 

9. Provide professional advice and recommendations regarding radiation protection during 

pregnancy to both patients and healthcare personnel. 

10. Assume responsibility for optimization of patient dose across different imaging modalities. 

11. Counsel patients regarding: 

• Radiation-related risks 

• Expected benefits of planned imaging procedures 

12. Take responsibility for ensuring that, particularly in pregnant patients, the expected benefit 

of X-ray-based examinations outweighs the associated radiation dose and health risks. 



13. Select and perform the lowest-dose examination capable of answering the clinician’s 

diagnostic question. 

14. Appropriately design and implement radiological techniques and protocols for specific 

clinical problems. 

15. Adapt and perform high-dose procedures, including: 

• CT examinations 

• Fluoroscopic interventions 

according to patient size and the specific clinical problem. 

16. Provide guidance and consultation regarding quality-control procedures for all equipment 

associated with patient radiation exposure. 

17. Take responsibility for establishing institutional workflow systems and standard operating 

procedures related to radiation protection. 

18. Assume responsibility for administrative aspects of radiation protection and compliance with 

institutional policies and responsibilities. 

19. Ensure compliance with official regulations governing: 

• Occupational radiation exposure 

• Public radiation exposure 

20. Ensure compliance with ALARA principles regarding: 

• Occupational radiation exposure 

• Public radiation exposure 

21. Promote adherence to radiation-protection measures for patients, including the use of 

Diagnostic Reference Levels (DRLs) whenever available. 

 

 

 

 

 

 

 

 

 

 

 

 



D.2.14 RESEARCH AND EVIDENCE-BASED MEDICINE 

Upon completion of training, residents are expected to achieve the following competencies in 

Research and Evidence-Based Medicine. 

Recommendations regarding teaching methods, assessment methods, and evidence of competency 

are provided on pages 9–12 of this curriculum. 

LEARNING OBJECTIVES 

KNOWLEDGE OBJECTIVES 

The resident should be able to: 

1. Explain the fundamental principles of: 

• Scientific methodology 

• Evidence-based medicine 

2. Demonstrate detailed knowledge of study design and data analysis in technical and 

diagnostic-performance research, including: 

• The effect of disease prevalence and disease spectrum on sensitivity, specificity, accuracy, and 

predictive values 

• Receiver Operating Characteristic (ROC) analysis in radiological research 

3. Explain statistical methods required for the critical appraisal of: 

• Primary radiology literature 

• Secondary radiology literature (e.g., meta-analyses, cost-effectiveness analyses) 

4. Define fundamental statistical methods used in studies comparing treatments, including: 

• Randomized controlled trials (RCTs) 

5. Explain principles and applications of healthcare quality-improvement and evaluation studies 

(“clinical audit”). 

6. Explain the fundamental principles of radiology teaching and educational methods. 

──────────────────────────────────────── 

SKILLS OBJECTIVES 

The resident should be able to: 

1. Present radiology literature at departmental meetings. 

2. Apply basic biostatistical tests relevant to radiology literature. 

3. Perform a literature review on a specific radiological topic. 

4. Conduct a healthcare quality-improvement and evaluation project (“clinical audit”) within a 

radiology department. 

──────────────────────────────────────── 

COMPETENCY AND PROFESSIONAL ATTITUDE OBJECTIVES 



The resident should be able to: 

1. Critically appraise radiology literature. 

2. Under supervision and guidance, design and conduct research projects using appropriate 

scientific methodology. 

3. Explain the general principles and value of emerging imaging technologies. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



D.2.15 COMMUNICATION AND MANAGEMENT 

Upon completion of training, residents are expected to achieve the following competencies in 

Communication and Management. 

Recommendations regarding teaching methods, assessment methods, and evidence of competency 

are provided on pages 9–12 of this curriculum. 

LEARNING OBJECTIVES 

KNOWLEDGE OBJECTIVES 

The resident should be able to: 

1. Explain the general principles of delivering bad news. 

2. Demonstrate detailed knowledge of the nature, structure, medical significance, and legal 

implications of radiological reporting. 

3. Explain the importance of timely communication with the referring physician regarding 

imaging reports. 

4. Describe the important role of the radiologist in multidisciplinary meetings and tumour 

boards. 

5. Explain the fundamental communication principles applicable to multidisciplinary meetings, 

including: 

• Effective transfer of information among peers 

• Accurate presentation of imaging findings 

• Consideration of treatment outcomes in clinical decision-making 

6. Explain the fundamental principles of radiology education. 

7. Define the basic administrative and managerial principles required for operation of an 

imaging department that includes: 

• Personnel from multiple specialties 

• High-cost medical equipment 

8. Outline the general principles of equipment procurement, including: 

• Purchasing processes 

• Legal requirements 

• Evaluation procedures 

• Priority-setting principles 

9. Explain the principles, potential role, and legal implications of teleradiology. 

10. Explain the methods and principles of clinical audit conducted with: 

• Honesty and integrity 

• Full professional consensus 

• Confidentiality 

11. Explain the concept of performance measurement and its comparison with predefined target 

standards. 



12. Interpret: 

• Performance measurement results 

• Processes of performance improvement following measurement 

• Repeat performance assessments after implementation of changes 

13. Explain the role and importance of external audit in radiology services. 

14. Describe the limitations of target standards selected for performance measurement. 

15. Explain organizations that develop professional guidelines and standards and describe how 

they operate. 

16. Explain the medical and legal consequences of radiological practice. 

17. Define the concept of perceptual errors in radiology. 

18. Explain the risks and consequences of missed radiological diagnoses. 

19. Explain general approaches aimed at minimizing radiological risk. 

20. Describe common radiological pitfalls and interpretive errors in detail. 

21. Explain the concepts of uncertainty and error in radiological practice. 

22. Define the concept of: 

• Hindsight bias 

23. Explain the importance of comparison with prior imaging examinations. 

24. Demonstrate awareness of and explain the specific responsibilities associated with screening 

programs. 

25. Explain the fundamental principles of health economics. 

──────────────────────────────────────── 

SKILLS OBJECTIVES 

The resident should be able to: 

1. Prepare comprehensive radiological reports according to accepted reporting standards. 

2. Use terminology appropriate to the relevant clinical question. 

3. Perform: 

• Cost–benefit analyses 

• Cost-effectiveness analyses 

for commonly performed imaging follow-up studies. 

4. Audit radiology services with respect to: 

• Structure 

• Processes 

• Outcomes 

5. Teach appropriate radiological knowledge and skills to: 



• Medical students 

• Residents 

• Other healthcare trainees 

──────────────────────────────────────── 

COMPETENCY AND PROFESSIONAL ATTITUDE OBJECTIVES 

The resident should be able to: 

1. Establish professional relationships with patients and their families based on: 

• Respect 

• Honesty 

• Confidentiality 

• Protection of privacy 

2. Explain diagnostic imaging examinations and interventional procedures to patients and 

obtain informed consent. 

3. Communicate examination results to patients and/or their families when appropriate. 

4. Communicate effectively with referring clinical colleagues. 

5. Distinguish between: 

• Routine communication of imaging findings 

• Urgent reporting of critical, life-threatening, or unexpected findings 

6. Communicate urgent or unexpected findings: 

• Promptly 

• To the appropriate person 

• Through the appropriate communication channel 

 

 

 

 

 

 

 

 

 

 

 

 



D.3 ROTATIONS 

ROTATION OBJECTIVES BY TRAINING LEVEL 

The Radiology Residency Curriculum has been updated into a two-level training structure. 

LEVEL 1 TRAINING 

Level 1 is intended to cover the first three years of residency training and constitutes the 

foundational training period. 

LEVEL 2 TRAINING 

Level 2 covers the final two years of residency training and is designed with greater flexibility, 

allowing partial customization according to the resident’s interests and career goals. 

At both levels, a structured training portfolio (“logbook”), preferably in electronic format, should be 

meticulously maintained. 

Level 1 Objectives 

The primary objective of Level 1 is acquisition of knowledge related to: 

• All imaging modalities 

• Imaging manifestations of disease 

• Normal imaging anatomy 

• Normal physiology 

Residents should also acquire knowledge of: 

• Basic sciences 

• Physical principles of image formation 

• PACS (Picture Archiving and Communication System) 

• Radiology Information Systems (RIS) 

• Hospital Information Systems (HIS) 

• Quality control 

• Quality management 

• Radiation physics 

• Radiation biology 

• Radiation protection 

• Anatomy 

• Physiology 

• Cell biology 

• Molecular biology 

• Biochemistry 

• Imaging techniques 

• Pharmacology of contrast media 

• Contrast-media administration 

• Management of contrast-media adverse reactions 

In addition, residents should receive training in: 

• Basic computer skills 

• Principles of clinical research 



• Statistics 

• Evidence-based medicine in radiology 

and should be encouraged to participate in scientific research activities. 

Radiology should always be regarded as a clinical discipline. Clinical competence outside radiology 

forms an essential foundation of radiology training. 

Recommended Level 1 Rotations 

The recommended in-department rotations during Level 1 include: 

• Ultrasonography / Doppler Ultrasonography 

• Conventional Radiography / Fluoroscopy / Reporting 

• Neuroradiology 

• Head and Neck Radiology 

• Thoracic Radiology 

• Cardiovascular Radiology 

• Abdominal Radiology 

• Emergency Radiology 

• Obstetric Radiology 

• Musculoskeletal Radiology 

• Breast Radiology 

• Interventional Radiology 

• Paediatric Radiology 

Emergency Radiology experience is considered an essential component of residency training and 

should therefore be undertaken early during Level 1. 

Interventional Radiology rotations should preferably be scheduled toward the end of Level 1 and 

should be as uninterrupted as possible. 

Emergency department on-call duties may begin during the first year of residency. 

The curriculum strongly recommends an organ-system–based training model. Programs organized 

around imaging equipment should adapt their content according to the organ-system framework 

described above. Hybrid training models should maintain an appropriate balance without 

compromising organ-system–based education. 

Level 2 Objectives 

Level 2 encompasses the fourth and fifth years of residency training. 

The increasing need for radiologists with advanced expertise in specific subspecialty areas supports 

the concept of focused subspecialty development during this stage. 

During Level 2: 

• General radiology knowledge should be further advanced. 

• Training should be individualized through elective rotations. 

• Residents with research interests should be encouraged to participate in scientific projects. 

Recommended Level 2 rotations include: 



• Ultrasonography / Doppler Ultrasonography 

• Neuroradiology 

• Head and Neck Radiology 

• Thoracic Radiology 

• Cardiovascular Radiology 

• Abdominal Radiology 

• Emergency Radiology 

• Musculoskeletal Radiology 

• Breast Radiology 

• Interventional Radiology 

• Paediatric Radiology 

In addition: 

• Nuclear Medicine rotation 

• Elective rotations 

should be completed during Level 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



RECOMMENDATION 1 

EXAMPLE OF AN ORGAN-SYSTEM–BASED TRAINING PROGRAM (5 YEARS) 

Rotation 
Level 1 (Years 1–

3) 

Level 2 (Years 4–

5) 

Total 

Months 

Ultrasonography / Doppler US 6 2 8 

Radiography / Fluoroscopy / Reporting 1 – 1 

Neuroradiology 4 1 5 

Head & Neck Radiology 1 2 3 

Thoracic Radiology 3 2 5 

Cardiovascular Radiology 1 2 3 

Abdominal Radiology 4 1 5 

Emergency Radiology 2 1 3 

Obstetric Radiology 1 – 1 

Musculoskeletal Radiology 3 2 5 

Breast Radiology 2 1 3 

Paediatric Radiology 2 1 3 

Interventional Radiology (Non-Vascular / 

Vascular) 
2 3 5 

Elective Rotation – 3 3 

Nuclear Medicine – 2 2 

Annual Leave 1+1+1 1+1 5 

 

 

 

 

 

 

 

 



RECOMMENDATION 2 

EXAMPLE OF A HYBRID (MODALITY / ORGAN-SYSTEM–BASED) TRAINING PROGRAM (5 YEARS) 

Rotation 
Level 1 (Years 1–

3) 

Level 2 (Years 4–

5) 

Total 

Months 

Ultrasonography / Doppler US 5 3 8 

Radiography / Fluoroscopy / Reporting 2 – 2 

Computed Tomography (CT) 3 – 3 

Magnetic Resonance Imaging (MRI) 3 – 3 

Neuroradiology 2 1 3 

Head & Neck Radiology 1 2 3 

Thoracic Radiology 2 1 3 

Cardiovascular Radiology 1 2 3 

Abdominal Radiology 2 1 3 

Emergency Radiology 2 1 3 

Obstetric Radiology 1 – 1 

Musculoskeletal Radiology 2 2 4 

Breast Radiology 2 1 3 

Paediatric Radiology 2 1 3 

Interventional Radiology (Non-Vascular / 

Vascular) 
2 3 5 

Elective Rotation – 3 3 

Nuclear Medicine – 2 2 

Annual Leave 1+1+1 1+1 5 

 

 

 

 

 

 



E. APPENDICES 

APPENDIX 1 

SAMPLE MINI-CASE EVALUATION (Mini-CEX) ASSESSMENT FORM 

Date of Assessment: ____ / ____ / ______ 

Evaluator Name and Title: ______________________________________ 

Resident Name: _______________________________________________ 

Year of Residency Training 

☐ Year 1  ☐ Year 2  ☐ Year 3  ☐ Year 4 or Above 

 

Imaging Modality Assessed 

☐ Plain Radiography  ☐ Fluoroscopy  ☐ Ultrasound (US)  ☐ CT 

☐ MRI  ☐ Interventional Radiology  ☐ Other: __________________ 

 

Organ System Assessed 

☐ Neuro / Head & Neck 

☐ Thoracic / Cardiovascular 

☐ Abdominal / Hepatobiliary / Pancreatic 

☐ Genitourinary 

☐ Musculoskeletal 

☐ Obstetric / Gynecologic 

☐ Breast Imaging 

 

Case / Clinical Scenario Evaluated 

 

 

 

Resident's Previous Experience with Similar Cases 

☐ None  ☐ Limited  ☐ Moderate  ☐ Extensive 

 

Diagnostic Complexity of the Case 

☐ Low  ☐ Moderate  ☐ High 

 

 

 



FOR THE RESIDENT'S LEVEL OF TRAINING: 

Assessment Criteria 
Below 

Expectations 
Borderline Competent 

Above 

Expectations 
Outstanding 

Not 

Assessed 

Demonstrates knowledge of indications, 

anatomy, and technical principles related 

to the case 

☐ ☐ ☐ ☐ ☐ ☐ 

Demonstrates understanding of the 

relevant clinical condition and 

appropriately utilizes clinical information 

☐ ☐ ☐ ☐ ☐ ☐ 

Applies an appropriate imaging protocol 

and diagnostic approach 
☐ ☐ ☐ ☐ ☐ ☐ 

Correctly identifies imaging findings ☐ ☐ ☐ ☐ ☐ ☐ 

Correctly interprets imaging findings ☐ ☐ ☐ ☐ ☐ ☐ 

Appropriately utilizes previous imaging 

examinations when available 
☐ ☐ ☐ ☐ ☐ ☐ 

Produces reports that are clear and 

understandable 
☐ ☐ ☐ ☐ ☐ ☐ 

Accurately communicates imaging 

findings and interpretations in the report 
☐ ☐ ☐ ☐ ☐ ☐ 

Demonstrates professional awareness 

and problem-solving ability in real 

radiology practice 

☐ ☐ ☐ ☐ ☐ ☐ 

 

Resident Comments 

 

 

 

Evaluator Comments 

(Please comment particularly on strengths and areas requiring improvement.) 

 

 

 

Evaluator Signature: ___________________________ 

Date: ____ / ____ / ______ 

 

 

 



APPENDIX 2 

SAMPLE DIRECT OBSERVATION OF PROCEDURAL SKILLS (DOPS) ASSESSMENT FORM 

Date of Assessment: ____ / ____ / ______ 

Evaluator Name: ______________________________________ 

Resident Name: ______________________________________ 

Year of Residency Training 

☐ Year 1  ☐ Year 2  ☐ Year 3  ☐ Year 4 or Above 

 

Area of Practice Assessed 

☐ Ultrasound (US) 

☐ Computed Tomography (CT) 

☐ Magnetic Resonance Imaging (MRI) 

☐ Fluoroscopy 

☐ Interventional Radiology 

☐ Breast Imaging 

☐ Pediatric Radiology 

☐ Other: ______________________ 

 

Procedure Assessed 

 

 

Number of Times Previously Performed by the Resident 

☐ 0 

☐ 1–4 

☐ 5–10 

☐ >10 

 

Degree of Procedural Difficulty 

☐ Low  ☐ Moderate  ☐ High 

 



FOR THE RESIDENT'S LEVEL OF TRAINING: 

Assessment Criteria 
Below 

Expectations 
Borderline Competent 

Above 

Expectations 
Outstanding 

Not 

Assessed 

Knowledge of 

indications, anatomy, 

and technical principles 

related to the 

procedure 

☐ ☐ ☐ ☐ ☐ ☐ 

Explains the procedure 

and risks to the patient 

and obtains informed 

consent when required 

☐ ☐ ☐ ☐ ☐ ☐ 

Appropriate use of 

analgesics, sedatives, or 

medications 
☐ ☐ ☐ ☐ ☐ ☐ 

Equipment handling 

and operational 

performance 

☐ ☐ ☐ ☐ ☐ ☐ 

Application of aseptic 

technique 
☐ ☐ ☐ ☐ ☐ ☐ 

Technical procedural 

skills 
☐ ☐ ☐ ☐ ☐ ☐ 

Requests assistance 

appropriately when 

required 

☐ ☐ ☐ ☐ ☐ ☐ 

Minimizes ionizing 

radiation exposure 

during X-ray–based 

procedures 

☐ ☐ ☐ ☐ ☐ ☐ 

Communication skills 

with patients and staff 
☐ ☐ ☐ ☐ ☐ ☐ 

Quality of procedural 

reporting 
☐ ☐ ☐ ☐ ☐ ☐ 

Overall procedural 

performance 
☐ ☐ ☐ ☐ ☐ ☐ 

 

 



Resident Comments 

 

 

 

Evaluator Comments 

(Please comment particularly on strengths and areas requiring improvement.) 

 

 

 

Evaluator Signature: ___________________________ 

Date: ____ / ____ / ______ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



APPENDIX 3 

360-DEGREE RESIDENT ASSESSMENT QUESTIONNAIRE 

Resident Name: ______________________________________ 

Evaluator Category 

(Please tick the appropriate category. A maximum of three assessments may be obtained from the 

same professional group.) 

☐ Consultant Radiologist 

☐ Consultant Physician (Non-Radiologist) 

☐ Radiology Resident 

☐ Intern 

☐ Nurse 

☐ Radiology Technologist 

☐ Administrative Staff / Secretary 

☐ Allied Health Professional 

☐ Other 

☐ Self-Assessment 

 

Overall Assessment of the Resident’s Performance 

Score Description 

5 Excellent 

4 Good 

3 Average 

2 Poor 

1 Very Poor 

 

Instructions 

The following statements relate to the resident’s professionalism, communication skills, and 

workplace behavior. 

Please select the response that best reflects your experience with the resident. 



Statement Never Rarely Sometimes Frequently Always 
No 

Opinion 

Shows respect toward healthcare 

professionals 
☐ ☐ ☐ ☐ ☐ ☐ 

Understands and respects patient rights ☐ ☐ ☐ ☐ ☐ ☐ 

Appropriately seeks consultation when 

required 
☐ ☐ ☐ ☐ ☐ ☐ 

Functions effectively as a member of the 

healthcare team 
☐ ☐ ☐ ☐ ☐ ☐ 

Demonstrates a strong sense of 

responsibility 
☐ ☐ ☐ ☐ ☐ ☐ 

Completes assigned tasks in a timely 

manner 
☐ ☐ ☐ ☐ ☐ ☐ 

Manages personal stress effectively ☐ ☐ ☐ ☐ ☐ ☐ 

Demonstrates dedication and commitment ☐ ☐ ☐ ☐ ☐ ☐ 

Communicates effectively with patients and 

their relatives 
☐ ☐ ☐ ☐ ☐ ☐ 

Communicates effectively with other 

healthcare professionals 
☐ ☐ ☐ ☐ ☐ ☐ 

Provides appropriate counselling and 

explanations to patients and families 
☐ ☐ ☐ ☐ ☐ ☐ 

Presents patients and imaging findings 

effectively and concisely 
☐ ☐ ☐ ☐ ☐ ☐ 

 

Additional Comments Regarding the Resident 

 

 

 

 

Please return this form to the Residency Training Program Director and NOT directly to the 

resident. 

 

Turkish Board of Radiology (TRYK) – Residency Training Program 



RESIDENT DEVELOPMENT PORTFOLIO 

INTRODUCTION 

CONTENTS 

1. Personal Information 

2. Internal Examination Tracking Form 

3. External Examination Tracking Form 

4. Scientific Publication Tracking Form 

5. Scientific Presentation Tracking Form 

6. Other Scientific Activities Tracking Form 

7. Congress, Symposium, and Course Participation Tracking Form 

8. Institutional Teaching, Seminar, Journal Club, and Case Presentation Attendance Form 

9. Institutional Presentation Evaluation Form 

10. Departmental Rotation Tracking Form 

11. Radiological Procedures / Reporting Tracking Form 

12. End-of-Rotation Evaluation Form 

13. External Rotation Attendance and Achievement Certificate 

14. Residency Thesis Project 

15. Awards and Achievements 

 

 

 

 

 

 

 

 

 

 

 

 

 



FOREWORD 

Developments in radiology, which has become an indispensable component of modern medicine, 

make high-quality specialty training an absolute prerequisite for active and effective medical 

practice. 

Since its establishment, the Turkish Board of Radiology (TRYK), with the goal of promoting 

nationwide, contemporary, internationally standardized, and high-quality healthcare and radiology 

services, has continuously worked to improve the quality of radiology residency training. As part of 

these efforts, the Board presents this example of a Resident Development Portfolio, widely 

recognized as one of the most valuable tools in postgraduate medical education. 

In addition to the resident logbook, this portfolio contains various assessment and monitoring tools 

together with sample forms. Through use of this portfolio or institutionally adapted versions, 

residency training can be evaluated comprehensively throughout the entire training process rather 

than relying solely on end-of-training examinations, which assess only limited outcomes within a 

narrow time frame. 

Regular review of a development portfolio—one of the most valuable instruments of modern 

educational philosophy—allows educators to observe: 

• Where the resident started 

• How the resident has progressed 

• Which educational tools and experiences contributed to that progress 

• Which competencies have been achieved 

• Which competencies still require development 

Effective and purposeful use of the Resident Development Portfolio requires: 

• Regular completion and updating by the resident 

• Active participation of the Program Director 

• Engagement of faculty supervisors and mentors 

• Support from institutional administrative staff 

Modern electronic archiving systems, hospital information systems, and other technological 

advances have the potential to facilitate this process substantially. 

Institutions may adopt this portfolio in its entirety or adapt selected components according to local 

needs. Furthermore, the portfolio may be converted into electronic format and maintained digitally. 

The Turkish Board of Radiology is currently working on the development of a fully electronic version 

of this portfolio. 

Although implementation and ongoing monitoring require additional effort, we believe that 

nationwide use of the Resident Development Portfolio will make a significant contribution toward 

achieving the highest standards of radiology education and radiology services. 

Prof. Dr. S. Süreyya Özbek 

Chairman, Turkish Board of Radiology (TRYK) 



HOW SHOULD THIS PORTFOLIO BE USED? 

As the title suggests, the section “How Should This Portfolio Be Used?” serves as a practical guide for 

the appropriate use of the Resident Development Portfolio, which consists of fifteen forms. 

In fact, each form contains specific instructions regarding proper completion. This section 

summarizes important considerations for each form and illustrates their use through examples. 

──────────────────────────────────────── 

1. PERSONAL INFORMATION 

This section contains the resident’s personal information. 

It should be completed at the very beginning of residency training. 

──────────────────────────────────────── 

2. INTERNAL EXAMINATION TRACKING FORM 

This section records all examinations that are legally required within the residency training institution 

together with the scores obtained. 

Example 

Resident Name: Ahmet Öz 

Examination Subject Examination Format Date Score Faculty Approval 

Thoracic Radiology Written 27.12.2013 73  

General Radiology Oral 24.06.2014 65  

──────────────────────────────────────── 

3. EXTERNAL EXAMINATION TRACKING FORM 

This section records examinations taken outside the residency training institution and the scores 

obtained. 

Example 

Resident Name: Ahmet Öz 

Examination 

Subject 
Examination Type Organizing Institution / Location Date Score 

General 

Radiology 

TRD Progress 

Examination 

Turkish Radiological Society (TRD), İzmir 

Branch – İzmir 
23.03.2014 67 

──────────────────────────────────────── 

4. SCIENTIFIC PUBLICATION TRACKING FORM 

This section records all scientific publications produced during residency training. 

In addition to journal publications, the following should also be included: 



• Books 

• Book chapters 

• Book translations 

The resident’s year of training at the time of publication (Year 1, Year 2, Year 3, Year 4, etc.) should 

be specified. 

In the publication list, the resident’s name should be underlined. 

Example 

Resident Name: Ahmet Öz 

Publication 

Type 

Year of 

Training 
Publication 

Author 

Position 
Index 

Original 

Article 
Year 1 

Aksungur EH, Apaydın FD, et al. A case of oroantral 

fistula secondary to malignant fibrous 

histiocytoma. Eur J Radiol 1994;18:212–213. 

2 
SCI / SCI 

Expanded 

Research 

Article 
Year 4 

Demirbaş Ö, Soyupak S, Özer C, et al. Comparison 

of bowel preparation agents before barium enema 

examination. TRD 1998;33(3):327–330. 

6 Other 

──────────────────────────────────────── 

5. SCIENTIFIC PRESENTATION TRACKING FORM 

This section records all oral and poster presentations delivered during residency training. 

The resident’s year of training at the time of presentation should be documented, and the resident’s 

name should be underlined within the author list. 

Example 

Resident Name: Ahmet Öz 

Presentation 

Type 

Year of 

Training 
Presentation 

Author 

Position 

Poster 

Presentation 
Year 1 

Aksungur EH, İnal M, Bıçakçı YK, Soyupak SK, Apaydın FD, 

Oğuz M. Congenital giant cervical internal carotid artery 

aneurysm. 14th National Radiology Congress, Mersin, 1994. 

5 

Oral 

Presentation 
Year 3 

Çeliktaş M, Yıldız A, Bayaroğulları H, Apaydın FD, Börüban S. 

Doppler Ultrasound in the Diagnosis of Obstructive 

Uropathies. 15th National Radiology Congress, Nevşehir, 

1996. 

4 

──────────────────────────────────────── 

6. OTHER SCIENTIFIC ACTIVITIES TRACKING FORM 

This section records scientific activities such as: 



• Lectures delivered at international, national, or local scientific meetings 

• Case presentations 

• Continuing Medical Education (CME) activities 

• Online CME programs 

• Other educational activities 

The resident’s year of training at the time of participation should be specified. 

Example 

Activity Date and Subject 
Year of 

Training 

CME 

Credit 

22.11.2013 – Turkish Radiological Society (Adana Branch) Educational 

Meeting: “Learning Through Cases” 
Year 2 – 

──────────────────────────────────────── 

7. CONGRESS, SYMPOSIUM, AND COURSE PARTICIPATION TRACKING FORM 

This section records all scientific meetings attended during residency training, including: 

• Congresses 

• Symposia 

• Courses 

• Workshops 

The following information should be documented: 

• Type of activity 

• National or international status 

• Method of participation (attendee, oral presenter, poster presenter, etc.) 

• Resident’s year of training 

• CME credits obtained 

Example 

Activity Type 
Participation 

Type 

Year of 

Training 
Activity 

CME 

Credits 

International 

Congress 
Delegate Year 2 

ECR 2012 – European Congress of 

Radiology, Vienna 
 

National Congress 
Poster 

Presentation 
Year 4 

35th National Radiology Congress, 

Antalya, 11–16 November 2014 
 

──────────────────────────────────────── 



8. INSTITUTIONAL TEACHING, SEMINAR, JOURNAL CLUB, AND CASE PRESENTATION ATTENDANCE 

FORM 

This section records all institutional educational activities attended during residency training, 

including: 

• Lectures 

• Seminars 

• Journal clubs 

• Case conferences 

• Educational meetings 

The resident’s participation in these activities should be systematically documented. 

This form should be completed separately for each chronological year / year of residency training 

(e.g., 2012 = Year 1, 2013 = Year 2). The type of activity and the nature of participation should be 

specified. 

Example 

Resident Name: Ahmet Öz 

Year – Training Year: 2012 – Year 1 

Date 
Activity 

Type* 

Participation 

Type** 
Topic 

Faculty 

Approval 

13.11.2012 
Faculty 

Lecture 
Attendee 

Breast calcifications: How should they be 

evaluated? 
Dr. ABC 

20.11.2012 Seminar Attendee Imaging of adrenal gland lesions Dr. CBA 

27.11.2012 
Journal 

Club 
Presenter 

Park MS et al. Differentiation of extrahepatic bile 

duct cholangiocarcinoma from benign stricture: 

findings at MRCP versus ERCP. Radiology 

2004;233(1):234–240. 

Dr. ACB 

Total number of activities: 104 

Number of activities attended: 101 

──────────────────────────────────────── 

9. INSTITUTIONAL PRESENTATION EVALUATION FORM 

This section is intended to evaluate presentations delivered by the resident within the institution 

(seminars, journal clubs, case presentations, etc.) with respect to both: 

• Presentation technique 

• Scientific content 



Evaluation should be completed by all faculty members attending the presentation, with each 

evaluator completing a separate form. 

The comments section may include suggestions and constructive criticism to guide future 

presentations. 

Example 

Resident Name: Ahmet Öz 

Date: 23.03.2013 

Activity Type: Seminar 

Topic: Imaging in Inflammatory Bowel Disease 

Evaluator: Assoc. Prof. Hatice Çelik 

Evaluation Domain Poor Average Good Excellent 

Content   ✓  

Presentation Skills  ✓   

Overall Assessment   ✓  

Comments 

• Time limits were not respected. 

• Eye contact with the audience was inadequate. 

• There were numerous spelling errors in the presentation. 

• MR enteroclysis was not discussed. 

──────────────────────────────────────── 

10. DEPARTMENTAL ROTATION TRACKING FORM 

This form should be completed annually from the beginning to the end of residency training. 

Each year should have a separate page documenting departmental rotations completed during that 

period. 

 

 

 

 

 

 

 



Example 1 (Modality-Based Rotation) 

Resident Name: Ahmet Öz 

Year: 2013 

Month Rotation 

January Ultrasound 

February Ultrasound 

March CT 

April CT 

May Radiation Leave 

Example 2 (Organ-System–Based Rotation) 

Resident Name: Ahmet Öz 

Year: 2013 

Month Rotation 

January Thoracic Radiology 

February Thoracic Radiology 

March Musculoskeletal Radiology 

April Musculoskeletal Radiology 

May Radiation Leave 

 

 

 

 

 

 

──────────────────────────────────────── 

11. RADIOLOGICAL PROCEDURES / REPORTING TRACKING FORM 

This form should be completed at the end of each month. 

Radiological procedures and reports performed during that month should be recorded both 

quantitatively and qualitatively. 

Procedures personally performed and procedures only observed should be documented separately. 



Example 1 – Ultrasound Rotation 

Resident Name: Ahmet Öz 

Year – Month: January 2013 

Rotation: Ultrasound 

Performed Procedures Number Observed Procedures Number 

Abdominal Ultrasound 200 Thyroid Fine-Needle Aspiration Biopsy 25 

Thyroid Ultrasound 100 Ultrasound-Guided Paracentesis 8 

Renal Doppler Ultrasound 15 Transcranial Doppler Ultrasound 13 

Example 2 – Thoracic Radiology Rotation 

Resident Name: Ahmet Öz 

Year – Month: January 2013 

Rotation: Thoracic Radiology 

Performed Procedures Number Observed Procedures Number 

Chest Radiographs 400 Thoracic MRI 10 

Thoracic CT 150 CT-Guided Core Biopsy 12 

Ultrasound-Guided Thoracentesis 15   

──────────────────────────────────────── 

 

 

 

 

 

 

 

 

 

 

 

 

 



12. END-OF-ROTATION EVALUATION FORM 

This form should be completed by the supervising faculty member at the conclusion of each rotation 

(e.g., a two-month Ultrasound rotation or a three-month Thoracic Radiology rotation). 

Sections not applicable to the specific rotation, or areas in which the evaluator cannot make a 

judgement, should be left blank. 

Example 

Resident Name: Ahmet Öz 

Rotation: Ultrasound – 2 Months 

Rotation Dates: 1 January 2013 – 28 February 2013 

Evaluation Domain Poor Average Good Excellent 

Medical knowledge   ✓  

Effort toward knowledge development / scientific engagement  ✓   

Radiological skills   ✓  

Decision-making ability (analytical thinking, interpretation of clinical 

and laboratory data, use of prior imaging studies, awareness of 

personal limitations, risk–benefit assessment) 

 ✓   

Professional responsibility and commitment   ✓  

Management and organizational skills   ✓  

Compliance with institutional regulations    ✓ 

Communication with patients and relatives   ✓  

Communication with departmental colleagues    ✓ 

Communication with non-departmental colleagues    ✓ 

Communication with hospital personnel    ✓ 

Overall Assessment 

Good 

──────────────────────────────────────── 

 

 

 

 



13. EXTERNAL ROTATION ATTENDANCE AND ACHIEVEMENT CERTIFICATE 

This section covers: 

• Mandatory external rotations (e.g., Nuclear Medicine) 

• Rotations undertaken between Radiology departments of different training institutions 

The form should be completed by the educational supervisor responsible for the rotation site. 

The resident should also record all scientific activities attended during the external rotation. 

14. RESIDENCY THESIS PROJECT 

This section should be completed after the resident’s thesis topic has been approved. 

Purpose and Scope of the Thesis 

This section should provide a concise summary of the thesis similar to the Introduction and 

Objectives section of the final dissertation. 

Progress Section 

The following milestones should be documented chronologically: 

• Literature review 

• Data collection 

• Data analysis 

• Thesis writing 

• Supervisor reviews 

• Revisions and corrections 

The purpose is to allow continuous monitoring of the thesis-development process from initiation 

through completion. 

15. AWARDS AND ACHIEVEMENTS 

This section should record all achievements and awards obtained during residency training. 

Examples include: 

• Turkish Radiological Society (TRD) Board Examination results 

• Awards received in local competitions organized by TRD 

• National congress awards 

• International congress awards 

• “Case of the Day” competition awards 

• Other academic or professional distinctions 

All such accomplishments should be documented in this section. 

──────────────────────────────────────── 



RESIDENT DEVELOPMENT PORTFOLIO 

1. PERSONAL INFORMATION 

                                                                                                                                                                     

  

FIELD DETAILS 

FULL NAME  

DATE OF BIRTH (DD/MM/YYYY)  

PLACE OF BIRTH  

HIGH SCHOOL, UNIVERSITY AND GRADUATION DATES  

PREVIOUS EMPLOYMENT / INSTITUTIONS  

TUS EXAMINATION SESSION THROUGH WHICH RESIDENCY TRAINING WAS OBTAINED  

TUS SCIENTIFIC SCORE  

FOREIGN LANGUAGE QUALIFICATIONS / SCORES (KPDS, UDS, TOEFL, IELTS, OET, etc.)  

MILITARY SERVICE STATUS  

DATE OF COMMENCEMENT OF RESIDENCY TRAINING  

INSTITUTIONAL PERSONNEL NUMBER  

NON-MEDICAL INTERESTS AND HOBBIES  

E-MAIL ADDRESS  

TELEPHONE NUMBER  

RESIDENTIAL ADDRESS  

 

 

 

 

 

 



 

2. INTERNAL EXAMINATION TRACKING FORM* 

Resident Name: ______________________________________ 

No. Examination Subject** Examination Format*** Date Score Faculty Approval 

1.      

2.      

3.      

4.      

5.      

6.      

7.      

8.      

9.      

10.      

OVERALL AVERAGE      

 

* Examinations conducted within the training institution should be recorded. 

** Examples: General Radiology, Thoracic Radiology, Imaging Physics, etc. 

*** Examination Format: 

 Oral Examination (O) 

 Written Examination (W) 

It is recommended that at least one examination be conducted during each year of residency 

training. 

 

 

 

 

 

 

 



3. EXTERNAL EXAMINATION TRACKING FORM 

Resident Name: __________________________ 

Examination Subject* Examination Type** Organizing Institution / Examination Venue Date Score 

1.     

2.     

3.     

4.     

5.     

6.     

7.     

8.     

9.     

10.     

Overall Average: __________________ 

* Examinations undertaken outside the residency institution should be recorded. 

** Examples include: 

• General Radiology 

• Thoracic Radiology 

• Imaging Physics 

etc. 

*** Examples of examination types: 

• Turkish Radiological Society (TRD) Progress Examination 

• Regional TRD Examination 

• National or International Post-Course Examination 

• Other external examinations 

──────────────────────────────────────── 

 

 

 

 



4. SCIENTIFIC PUBLICATION TRACKING FORM 

Resident Name: __________________________ 

Publication 

Type* 

Residency Year During 

Publication** 

Publication 

Citation*** 

Author 

Position**** 
Index***** 

     

     

     

     

     

     

     

     

     

     

     

Notes 

* Publication Type: Original Research Article (RA), Case Report (CR), Review Article (RV), Book (BK),  

Book Chapter (BC), Translation (TR), Other 

** The year of residency training during which the publication was produced should be specified. 

*** Citation Examples: 

Journal Article 

Hoverman IV, Gentry LO, Jones DW, Guerriero WG. Intrarenal abscess: Report of 14 cases. Arch 

Intern Med 1980;140:914–916. 

Book 

Watanabe M, Takeda S, Ikeuchi H. Atlas of Arthroscopy. 2nd ed. Tokyo: Igaku Shoin, 1969;57–59. 

Book Chapter 

Hull RD, Hirsh J. Comparative value of tests for the diagnosis of venous thrombosis. In: Bernstein EF, 

ed. Noninvasive Diagnostic Techniques in Vascular Disease. 3rd ed. St Louis: Mosby, 1985;779–796. 

The resident’s name should be underlined within the author list. 

**** Author position of the resident within the publication should be specified. 

***** Indexing status: 



• SCI / SCI Expanded 

• Other 

A printed copy of the publication should be attached to the end of this form. 

──────────────────────────────────────── 

 

5. SCIENTIFIC PRESENTATION TRACKING FORM 

Resident Name: __________________________ 

Presentation 

Type* 

Residency Year During 

Presentation** 

Presentation 

Citation*** 

Author 

Position**** 

    

    

    

    

    

    

    

Notes 

* Presentation Type: Oral Presentation (O), Poster Presentation (P), National (N), International (I) 

** The year of residency training during which the presentation was delivered should be specified. 

*** Citation Examples: 

National Presentation 

Yıldız A, Apaydın FD, Özer C, Eğilmez H, Nass Duce M, Yelbay F. Craniovertebral junction and cervical 

vertebral anomalies. 17th Turkish Radiology Congress, Abstract 210, Istanbul, 2000. 

International Presentation 

Apaydın FD, Çeliktaş M, Soyupak SK, Yıldız A, Bayaroğulları H, Oğuz M. Ultrasonographic detection of 

vesicoureteral reflux using air. 35th Congress of the European Society of Paediatric Radiology, 

Abstract 85P, Rhodes, Greece, 1998. 

The resident’s name should be underlined within the author list. 

**** Author position of the resident should be specified. 

A printed copy of the full abstract, poster, or presentation should be attached to the end of this form. 

──────────────────────────────────────── 



6. OTHER SCIENTIFIC ACTIVITIES TRACKING FORM 

Resident Name: __________________________ 

Activity Date and 

Title 

Residency Year During 

Activity* 

(If Applicable) Turkish Medical Association CME 

Credit 

   

   

   

   

   

   

   

   

Notes 

* This section should include: 

• Presentations delivered at international, national, or local scientific meetings (including case 

presentations) 

• Turkish Medical Association (TTB) Continuing Medical Education (CME) activities 

• Online CME activities 

• Other scientific and educational activities 

The year of residency training during which the activity took place should be specified. 

If printed documentation is available (scientific programme, certificate, etc.), it should be attached to 

the end of this form. 

 

 

 

 

 

 

 

 

 



7. CONGRESS, SYMPOSIUM, AND COURSE PARTICIPATION TRACKING FORM 

Resident Name: __________________________ 

Activity 

Type* 

Participation 

Type** 

Residency Year During 

Activity*** 

Activity 

Details**** 

CME 

Credits 

     

     

     

     

     

     

Notes 

* Activity Type: Congress (CO), Course (CR), Symposium (SY), National (N), International (I) 

Activities not fitting these categories may be listed as Other. 

** Participation Type: Speaker (SP), Oral Presentation (OP), Poster Presentation (PP), Attendee (AT) 

*** The residency year during which the activity occurred should be specified. 

**** Examples: 

International 

European Congress of Radiology (ECR) 2000, 5–10 March 2000, Vienna, Austria. 

National 

1st International Ultrasonography Symposium, 10–14 September 2000, Istanbul, Türkiye. 

A photocopy of the participation certificate and/or online CME certificate should be attached to the 

end of this form. 

──────────────────────────────────────── 

 

 

 

 

 

 

 

 



8. INSTITUTIONAL TEACHING, SEMINAR, JOURNAL CLUB, AND CASE PRESENTATION ATTENDANCE 

FORM 

Resident Name: __________________________ 

Year – Residency Training Year: __________________________ 

Date Scientific Activity Attended Topic Faculty Approval 

 Type* Participation**  

    

    

    

    

    

    

    

Total Number of Activities: 

 

Number of Activities Attended: 

 

Notes 

* Activity Type: Faculty Lecture (FL), Seminar (SE), Journal Club (JC), Case Presentation (CP) 

** Participation Type: Presenter (P), Attendee (A) 

*** Residents are expected to attend at least 80% of all theoretical educational activities conducted 

during each academic year. 

Training Programme Director / Head of Department 

 

──────────────────────────────────────── 

 

 

 

 

 



9. INSTITUTIONAL PRESENTATION EVALUATION FORM 

Resident Name: __________________________ 

Date: __________________________ 

Activity Type:* __________________________ 

Topic: __________________________ 

Evaluator (Faculty Member): __________________________ 

Evaluation Domain Poor Average Good Excellent 

Content ☐ ☐ ☐ ☐ 

Presentation Skills ☐ ☐ ☐ ☐ 

Overall Assessment ☐ ☐ ☐ ☐ 

Comments 

 

 

 

Notes 

* Activity Type: Seminar (SE), Journal Club (JC), Case Presentation (CP) 

** During evaluation: 

Content should be assessed according to: Accuracy of information, Use of up-to-date literature and  

Organization and structure of information 

Presentation Skills should be assessed according to: Language use, Ability to convey information,  

Mastery of the topic and Appropriate use of presentation materials 

Training Programme Director / Head of Department 

 

──────────────────────────────────────── 

 

 

 

 

 

 

 



10. DEPARTMENTAL ROTATION TRACKING FORM 

Resident Name: __________________________ 

Year: __________________________ 

Month Rotation 

January  

February  

March  

April  

May  

June  

July  

August  

September  

October  

November  

December  

Note 

Any periods during the academic year in which training was interrupted, together with the reason for 

interruption (leave, illness, military service, research leave, etc.), should also be documented. 

──────────────────────────────────────── 

 

 

 

 

 

 

 

 

 

 



11. RADIOLOGICAL PROCEDURES / REPORTING TRACKING FORM 

Resident Name: __________________________ 

Year – Month: __________________________ 

Rotation: __________________________ 

Procedures Performed Number Procedures Observed Only Number 

    

    

    

    

    

    

    

Notes 

Procedures personally performed and procedures observed only should be recorded separately. 

Training Programme Director / Head of Department 

 

──────────────────────────────────────── 

 

 

 

 

 

 

 

 

 

 

 

 

 



12. END-OF-ROTATION EVALUATION FORM 

Resident Name: __________________________ 

Rotation Unit / Duration: __________________________ 

Rotation Dates: __________________________ 

Evaluation Domain 
Below 

Expectations 
Borderline Satisfactory 

Above 

Expectations 
Outstanding 

1. Medical knowledge ☐ ☐ ☐ ☐ ☐ 

2. Effort toward knowledge development / scientific 

engagement 
☐ ☐ ☐ ☐ ☐ 

3. Radiological skills ☐ ☐ ☐ ☐ ☐ 

4. Decision-making ability (analytical thinking, 

systematic evaluation of clinical and laboratory data, 

utilization of previous imaging studies, awareness of 

personal limitations, ability to balance benefits and 

risks, etc.) 

☐ ☐ ☐ ☐ ☐ 

5. Professional responsibility and commitment ☐ ☐ ☐ ☐ ☐ 

6. Management skills ☐ ☐ ☐ ☐ ☐ 

7. Compliance with institutional policies and 

administration 
☐ ☐ ☐ ☐ ☐ 

8. Communication with patients and relatives ☐ ☐ ☐ ☐ ☐ 

9. Communication with colleagues within the 

department (junior and senior) 
☐ ☐ ☐ ☐ ☐ 

10. Communication with colleagues outside the 

department (junior and senior) 
☐ ☐ ☐ ☐ ☐ 

11. Communication with hospital personnel inside 

and outside the department 
☐ ☐ ☐ ☐ ☐ 

OVERALL EVALUATION 

☐ Below Expectations  

☐ Borderline 

☐ Satisfactory 

☐ Above Expectations 

☐ Outstanding 

Notes 

 This form should be completed by the faculty member responsible for the rotation at the end of each rotation. 

 Sections that are not relevant to the specific rotation or cannot reasonably be assessed should be left blank. 

Supervisor of the Rotation Unit 

 

Training Programme Director / Head of Department 



13. EXTERNAL ROTATION ATTENDANCE AND ACHIEVEMENT CERTIFICATE 

Resident Name: __________________________ 

Item Details 

Department / Unit Where Rotation Was 

Completed 
 

Rotation Start Date  

Rotation End Date  

Attendance Status 
☐ Attended Regularly  ☐ Attendance 

Deficient 

Rotation Outcome ☐ Passed  ☐ Failed 

Notes 

This section includes: 

• Mandatory external rotations (e.g., Nuclear Medicine) 

• Rotations undertaken between Radiology departments of different training institutions 

Educational Activities Attended During the Rotation 

Lectures and Courses: 

 

Seminars: 

 

Journal Clubs / Literature Reviews: 

 

Practical Training Activities: 

 

Other Educational Activities: 

 

Training Programme Director / Head of Department of the Host Institution 

 

──────────────────────────────────────── 

 

 

 



14. RESIDENCY THESIS PROJECT 

Resident Name: __________________________ 

Item Details 

Thesis Title  

Purpose and Scope of the Thesis  

Thesis Supervisor  

Date Thesis Topic Was Assigned  

Progress Timeline  

Progress Timeline 

This section may include, in chronological order: 

• Literature review 

• Data collection 

• Data analysis 

• Thesis writing 

• Supervisor reviews 

• Revisions and corrections 

• Other significant milestones related to the thesis project 

──────────────────────────────────────── 

 

 

 

 

 

 

 

 

 

 

 

 



15. AWARDS AND ACHIEVEMENTS 

Resident Name: __________________________ 

Award / Achievement Date Obtained 

  

  

  

  

  

  

  

Notes 

The following achievements should be recorded in this section: 

• Turkish Board of Radiology Certification Examination (written/theoretical phase) 

• Regional competitions organized by the Turkish Radiological Society (TRD) 

• Awards received at national congresses 

• Awards received at international congresses 

• “Case of the Day” competition awards 

• Other academic, scientific, or professional achievements 

 

 

 

 

 

 

 

 

 

 

 

 



APPENDIX 5 

SAMPLE RESIDENT FEEDBACK FORM REGARDING ROTATION 

Resident Name: __________________________ 

Rotation Unit / Duration: __________________________ 

Rotation Dates: __________________________ 

Evaluation Item 
Below 

Expectations 
Borderline Satisfactory 

Above 

Expectations 
Outstanding 

1. The educational environment 

was appropriate (physical 

facilities, technical resources, 

harmony among faculty 

members, residents, and staff, 

clarity of role definitions). 

☐ ☐ ☐ ☐ ☐ 

2. Learning objectives were 

clearly defined and successfully 

achieved (faculty teaching, 

transfer of knowledge, 

acquisition of practical skills). 

☐ ☐ ☐ ☐ ☐ 

3. The duration of the rotation 

was adequate. 
☐ ☐ ☐ ☐ ☐ 

4. At the completion of the 

rotation, I feel competent in the 

relevant subject area. 

☐ ☐ ☐ ☐ ☐ 

5. Overall Evaluation ☐ ☐ ☐ ☐ ☐ 

COMMENTS AND SUGGESTIONS 

 

 

 

Notes 

 This form should be completed by the resident at the end of each rotation. 

 To ensure confidentiality, this form should not be included in the Resident Development 

Portfolio. After completion, it should be submitted directly to the Resident Representative. 

──────────────────────────────────────── 
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