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1. Introduction

Radiology should play an increasingly greater role in the service of the mankind as it is growing at a very fast pace. It is throwing newer challenges with the passage of time, in particular, to the developing nations, which find it very hard to keep pace with its speedy progress.  Rapid technological advancement has widened the horizon of radiological sciences by many folds. Contrary to the previous belief, it has proved to be one of the main clinical disciplines, not merely a diagnostic branch of medical sciences. In the practice of modern medicine, it is regarded as the backbone of all the institutions involved in health care. The MD program in radiology will consist of a three years of   postgraduate residential training.

The training in radiology in the NAMS will be done in the affiliated hospitals. The program of training in radiology will be started by involving the hospitals, where there are adequate manpower and equipments. Later on, with increasing facilities in other affiliated hospitals of the NAMS, they may be included in the program. The subject committee will comprise of the faculty members in radiology from affiliated hospitals .It will meet every month regularly. Number of seats for training in radiology will be decided by the facilities and faculty members available and the need in the country as a whole.  

2.  GOALS:

1.
The course is to orient and train the residents in different aspects of diagnostic and interventional radiology. They should be able to apply this training at  different levels of health care.

2.   To develop skills of critical analysis of scientific literature. 

3.   Be conversant with recent advances in radiology.

4.   To develop skills in researches related to radiology.

5.   To develop skills as a teacher/ trainer.

3.  OBJECTIVES:

The candidate, after completion of 3 years course, should be capable of accomplishing the following objectives:

· Describe aetiology, pathophysiology and principles of diagnosis and management of common problems including emergencies.

· Competent enough to independently perform and interpret all kinds of radiological investigations.

· Aware of radiological hazards and competent enough to minimise and present the risks associated.

· Provide basic life saving support service in emergency services.

· Recognize conditions that may be outside the area of specialty/ competence and to refer them to proper specialist or ask for help.

· Advise regarding the management  (including interventional radiology) of the case and to carry out the management effectively.

· Adopt ethical principles in all aspects of his/her practice.

· Be humble and accept the limitations of his knowledge and skills and to ask for help from colleagues in need.

4.  Entry Criteria 

· Candidates should have MBBS or equivalent degree recognized by the Nepal Medical Council. 

· Candidates should have minimum two years of work experience in Government, University or other similar recognized hospitals after temporary registration with Medical Council. 

· Candidates should achieve minimum 50% marks in the written MCQ type entrance examination.  

· For selection of the candidates, 60% of the marking would be as per the markings of the written examination, and rest 40% would be given as followings: 

i) Experience in remote areas as per the classification of Ministry (2 years X maximum number 10%): 20% 
ii)
PG diplomas from a recognized university in the concerned subject only (Diploma holder in one subject can not apply in other subject): 5%
iii)
MBBS or equivalent (>75%: 5; >60%: 4; >50: 3):  5%

iv)
I.Sc. or equivalent or certificate in health sciences (>60%: 5; >45%: 4; <45: 3): 5% 

v)
SLC or equivalent (>75%: 5; >60%: 4; >45: 3; <45%: 2): 5% 

5.
Terminal competency
Candidates: 

5.1
Should be familiar with and be able to diagnose common conditions in radiology.

5.2
Should be capable of diagnosing emergencies in radiology.

5.3   Should be capable of performing required emergency procedures in radiology.

5.4
Should be able to interpret radiological investigation independently. 

5.5
Should be able to perform radiological interventional procedures. 

6.
Course content
1. BASIC SCIENCES RELEVANT TO RADIO-DIAGNOSIS

(a)
Radiation physics and radiobiology.

(b)
Radiological anatomy & pathology of various organ systems

(c)
Imaging techniques

(d)
Radiography

(e)
Biostatistics and Research methodology 

Includes all aspects of: Fundamentals of electromagnetic radiation, X-Ray production, characteristic properties of X-Rays, units of radiation, radiation, measurement, X-ray equipments, X-Ray films, intensifying screens, other X-Ray appliances, dark room equipments ,procedures and  II TV. 

· Quality assurance.

· Radiation hazards and principle and methods of radiation protection.

· Contrast media: types, mechanism of action, dose schedule, routes of administration, their potential adverse reactions and management.

· Clinical applications of important isotopes and instrumentation in Nuclear medicine with advances in both.

· Physics and applications of advanced imaging modalities, i.e.,Ultrasound, CT, MRI, DSA, PET etc.

· Digital imaging and Picture Archiving and Communication systems (PACS ).

2. RESPIRATORY SYSTEM 

At the completion of the course the resident should be able to interpret conventional and advanced (CT, MRI) chest examinations independently.

Content Coverage

Diseases of the chest wall, diaphragm, pleura and airways; chest trauma; pulmonary vasculature, pulmonary neoplasms; diffuse lung disease; mediastinal disease; post-operative lung and X-Rays in intensive care.


Essential Objectives

1.
Should be able to localize the chest pathology into one of the following compartments: pulmonary, pleural, mediastinal, extra-pleural, extra-thoracic, diaphragmatic, infradiaphragmatic.

2.
Recognize chest pathology that requires urgent or emergency treatment and 

describe this in an adequate manner: traumatic aortic rupture, esophageal 

rupture, acute pulmonary embolism, CHF and tracheo- bronchial foreign 

bodies.

3.
Recognize acute and chronic patterns of bacterial and viral pneumonias, 

occupational diseases, allergic states.

5.
Understand the radiographic features and precipitating causes of adult and 

infant  respiratory distress syndrome.

6.
Recognize and describe appropriately the various manifestations of benign and malignant neoplasms of the lung.

Evaluation

· Resident's progress on day to day basis.

· A formative assessment by the concerning faculty at the end of each posting.

· Maintain a logbook showing details of each posting (Name and duration of posting; Total attendance during the posting, techniques observed/assisted/ performed, signature and remarks by the in charge of the respective posting) and assessment.

3.  GASTROINTESTINAL(GIT)ANDHEPATO-BILIARY-PANCREATICSYSTEM

At the completion of this course the resident should be able to interpret both the conventional and other newer ( ultrasound, CT, MRI, Angiography) examinations. This includes examination of GIT i.e.. esophagus, upper gastrointestinal study, follow through for small bowel ( including small bowel enema) and enema for colon. It also includes examination of liver, biliary system and pancreas using all the imaging modalities available to a radiologist including specialized investigations like ERCP, PTC and interventional procedures like abscess drainage, Percutaneous Trans hepatic biliary drainage (PTBD, internal and external), tumor embolization, Radiofrquency (RF) ablation etc. He has to know about HSG (hysterosalpingography).

Content Coverage:

Diseases and disorders of mouth, pharynx, salivary glands, esophagus, stomach, small and large intestine, diseases of peritoneum, acute abdomen, abdominal trauma using conventional and newer imaging methods like CT,MRI,DSA and  isotope studies.

Diseases and disorders of hepato-biliary-pancreatic system using conventional & newer imaging methods.

Essential Objectives

1.
Learn to evaluate the clinical condition & needs of a patient and to decide    the appropriate studies and approach for examining the GIT or hepato-biliary-pancreatic system of a patient.

2.
Learn a proper approach to fluoroscopy: this includes developing proficiency in GIT fluoroscopy, mastering the equipment and using proper radiation protection measures (both for the patient and the operator). 

3.
Learn the basic pathology and patho-physiology of GIT/hepato-biliary - pancreatic diseases.

4.
Learn to communicate the findings both at fluoroscopy and in films, in accurate, and meaningful way.

Evaluation:

· Resident's progress on day to day basis.

· A formative assessment by the concerning faculty at the end of each posting.

· Maintain a logbook showing details of each posting (Name and duration of posting; Total attendance during the posting techniques observed/assisted/ performed, signature and remarks by the in charge of the respective posting) and assessment.

4.  GENITO-URINARY SYSTEM

At the completion of this course resident should be able to perform, direct the radiography and interpret the conventional radiological examinations of the urinary tract. These includes: excretory urography (intravenous urography); cystograms, micturating cystourethrography (MCU) and retrograde urethrography (RGU).

In addition, the resident should be able to perform and interpret other diagnostic imaging modalities and procedures which are used to evaluate urinary tract  pathology i,e., ultrasound, CT,MRI, angiography, as well as various interventional procedures like percutaneous nephrostomy, kidney biopsy, stent  placement, antegrade pyelography, tumor embolization etc. 

Obstetrics and gynaelogy ultrasound: separate  posting in III year.

Content Coverage:

Imaging: conventional, ultrasound, CT, MRI, angiography; of various diseases and disorders of genitourinary system. These include: congenital, inflammatory, traumatic, neoplastic, calculus and miscellaneous conditions.

Essential Objectives

1.
Recognize and evaluate emergency conditions involving the urinary tract 

including  trauma, infection, vascular compromise and obstruction.

2.
Recognize and understand the patho-physiology of stone disease.

3.
Recognize patterns of infectious diseases and the modalities necessary for

diagnostic evaluation.

4.
Understand the complete evaluation of renal mass lesions and the evaluation of other urinary tract neoplasms, including the detection and staging of the tumor.

5.
Recognize the difference between the pattern of diseases affecting the genito-

urinary tract of adults and that of children and understand and identify the 

common conditions affecting the paediatric genito-urinary system on imaging.

Evaluation:

· Resident's progress on day to day basis.

· A formative assessment by the concerning faculty at the end of each posting.

· Maintain a logbook showing details of each posting (Name and duration of posting; Total attendance during the posting Techniques observed/assisted/ performed, signature and remarks by the in charge of the respective posting) and assessment.

5.  MUSCULOSKELETAL SYSTEM  

At the end of the course the resident should be able to correctly interpret all the common abnormalities of the bones and joints; common congenital abnormalities. He/She should have a good understanding skeletal trauma, neoplastic, metabolic and inflammatory conditions. He/She should also have thorough understanding of the role of CT, MRI in relation to these conditions. 

Content Coverage:

Imaging(Conventional, ultrasound, CT, MRI, angiography, Radio-isotope studies) and interpretation of diseases of muscles, soft tissue, bones and joints including congenital, inflammatory, traumatic, neoplastic and miscellaneous conditions.

Essential Objectives:

1.
Communicate precisely radiographic descriptions of bone an joint trauma.

2.
Differentiate various forms of arthritis and know correlative laboratory and clinical findings.

3.
Enumerate the radiographic features that differentiate benign and malignant bone tumors with a basic familiarity of more common tumors.

4.
Know radiographic features of acute and chronic osteomyelitis and discitis 

            (including tuberculosis).

5.
Recognize differential features of osteoporosis including various endocrine and metabolic diseases e.g; osteomalacia, hyperparathyrodism etc.

6. Know the application and interpretation of ultrasound /CT/MRI/angiography  in above situations.

Evaluation:

· Resident's progress on day to day basis.

· A formative assessment by the concerning faculty at the end of each posting.

· Maintain a logbook showing details of each posting (Name and duration of posting; Total attendance during the posting Techniques observed/assisted/ performed, signature and remarks by the in charge of the respective posting) and assessment.

6. CARDIOVASCULAR RADIOLOGY

Goal is to provide experience in imaging in cardiovascular diseases by different techniques like DSA, CT, MRI and angiography.

Content Coverage 

Diseases and disorders of cardiovascular system including congenital conditions and the role of imaging by conventional, ultrasound, color-Doppler, CT,MRI , DSA and radionuclide studies and angiography. 

Essential Objectives

1.
Understand the anatomy and common pathology of congenital and acquired cardiac conditions.

2.
Correlate plain film findings and the echocardiography studies of patients with acquired valvular diseases and other common pathologic conditions including pericardial pathology.

4.
Understand the role of newer modalities like CT/MRI, in aortic diseases e.g., aorto- arteritis, aortic dissection and aortic aneurysm.

5.
Should be able to perform fluoroscopy on patients before and after valve replacement and identify those with complications after valve replacement.

6.
Understand the principle and logic behind various interventional procedures carried out in the cardiovascular labs e.g; PTCA, balloon dilatation of valvular lesions, septostomy etc.

Evaluation

· Resident's progress on day to day basis.

· A formative assessment by the concerning faculty at the end of each posting.

· Maintain a logbook showing details of each posting (Name and duration of posting; Total attendance during the posting Techniques observed/assisted/ performed, signature and remarks by the in charge of the respective posting) and assessment.

7.  NEURORADIOLOGY

At the end of the course, the resident should be able to demonstrate reasonable proficiency in the assistance during performance as well as in the interpretation of all neuro-radiological studies.  This includes angiograms, both cerebral and non-cerebral studies, transluminal angioplasties, embolization procedures and myelography. They should also be able to perform and interpret CT and MRI of head and spine.

Content Coverage:

Includes imaging (using conventional and newer methods) and interpretation of various diseases and disorders of the head, neck and spine covering congenital lesions, infective lesions, vascular lesions, traumatic conditions and neoplasia. It also includes a number of interventional procedures.

Essential Objective:

1. Know detailed normal neuro-imaging anatomy on different imaging modalities.

2. Identify pathologic conditions (listed under the content) on images acquired using different techniques.

Evaluation:

· Resident's progress on day to day basis.

· A formative assessment by the concerning faculty at the end of each posting.

· Maintain a logbook showing details of each posting (Name and duration of posting; Total attendance during the posting Techniques observed/assisted/ performed, signature and remarks by the in charge of the respective posting) and assessment.

8.  GENERAL RADIOLOGY

In this rotation the resident learns to evaluate conventional radiographs. This includes radiographs of : chest, abdomen, pelvis, skull, PNS, spine, musculo-skeletal and soft tissues.

Essential objectives:

1. Learns to direct and perform radiography on patients.

2. He/she should be able to decide on further imaging views based on the clinical suspicion and the initial imaging.

3. Write reports on the radiographs obtained in a methodical, concise and precise way and communicate into the referring unit.

Evaluation:

· Resident's progress on day to day basis.

· A formative assessment by the concerning faculty at the end of each posting.

· Maintain a logbook showing details of each posting (Name and duration of posting; Total attendance during the posting Techniques observed/assisted/ performed, signature and remarks by the in charge of the respective posting) and assessment.

9.  ULTRASOUND (INCLUDING GYNAE/OBSTETRICS)

At the completion of this rotation the resident should be able to perform and interpret all ultrasound studies. These studies include abdomen, pelvis, small parts, neonatal head, color-duplex imaging (including peripheral, i.e; extremity arterial and venous studies), obstetrics/ gynecology and US-guided interventional procedures. The resident should have a thorough knowledge of the common abnormalities of the abdominal/pelvic organs, retro peritoneal structures, neck, chest, extremities and small parts (thyroid/parathyroid, scrotum, orbit, breast, shoulder) .

Essential Objectives:

1. Determine or select the appropriate diagnostic procedure for the clinical problem

2. Demonstrate proficiency in patient scanning using appropriate techniques and instrumentation.

3. Analyze the results of the diagnostic procedure, make diagnosis and record the findings.

4. Communicate findings, diagnosis and other relevant information to the referring physician.

Evaluation:

· Resident’s progress on day to day basis.

· A formative assessment by the concerning faculty at the end of each posting.

· Maintain a logbook showing details of each posting (Name and duration of posting; Total attendance during the posting Techniques observed/assisted/ performed, signature and remarks by the in charge of the respective posting) and assessment.
10. CT

The goals/ objectives to be achieved by the end of this rotation are:

1. Select CT protocol according to technical diagnosis. He/she should be able to direct and modify (if required) the performance of the CT examination.

2. Demonstrate knowledge of the CT findings of the common pathologic conditions occurring in the head, neck, chest, abdomen, pelvis, and in the soft tissues and musculo-skeletal system.

3. Resident should be familiar with both the conventional and different modified CT techniques ( High resolution, Dual phase, CT angio., BMD, multislice CT etc.)

4. Interpret conventional and modified body CT examinations ( including HRCT, dual/ triple phase CT,CT portography, virtual CT etc.) with a reasonable degree of accuracy.

5. Demonstrate proficiency in verbal and written reporting of CT findings and differential diagnosis.

6. Demonstrate knowledge of the limitations (and potential fallacies) of CT imaging of various pathologic conditions and be able to perform correlations with other imaging modalities including formulations of recommendations for additional appropriate imaging procedures under guidance of seniors.

7. Perform CT guided biopsy procedures under guidance of seniors.

Essential Objectives:

1. The resident will review the daily body CT Schedule an based upon the known clinical information and review of other radiologic studies of the same patient done earlier, select the most appropriate CT imaging protocol for each patient. This may include altering an existing CT protocol to provide the most appropriate examination for an individual patient.

2. Develop a working knowledge of the actual performance of the CT examinations. This includes starting intravenous lines, amount and timing of injecting i.v. contrast, and actual operation of CT machine.

3. Review and report all the completed body CT examinations. Initially this will be under the supervision of the seniors but later or independently - but all reports will be signed by the faculty in charge. 

4. Participate and present CT cases in departmental and inter-departmental meets.

Evaluation

· Resident's progress on day to day basis.

· A formative assessment by the concerning faculty at the end of each posting.

· Maintain a logbook showing details of each posting (Name and duration of posting; Total attendance during the posting Techniques observed/assisted/ performed, signature and remarks by the in charge of the respective posting) and assessment.

11.  ANGIOGRAPHY AND INTERVENTIONAL RADIOLOGY

At the completion, the resident should be able to perform the most common cerebral and non-cerebral angiographic studies. He/she should have a good basic understanding of both; the vascular interventional radiologic procedures such as angioplasty, embolization using various embolizing agents; as well as the various non-vascular interventional procedures such as percutaneous nephrostomy, stenting,  abscess drainage, PTC/PTBD, percutaneous biopsy, balloon dilatation of the esophagus etc. He/she should have a good understanding of the various equipment and available catheters and guidewires and other technical aspects of special procedures. In addition he/she should know all the potential risks and complications of these procedures and their management.

Essential Objectives:

1. Evaluate the requisition for appropriate clinical information to determine if additional information is needed.

2. Determine or select appropriate diagnostic procedure for the clinical problem.

3. Assist and perform appropriate procedures under supervision and modify procedures based on observed abnormalities (pathology).

4. Know the potential risks and complications of procedures performed.

5. Know normal vascular anatomy applicable to angiographic procedures performed and know normal anatomy and landmarks to perform other non-vascular procedures.

6. Present interesting cases in the departmental meets.

Evaluation:

· Resident's progress on day to day basis.

· A formative assessment by the concerning faculty at the end of each posting.

· Maintain a logbook showing details of each posting (Name and duration of posting; Total attendance during the posting Techniques observed/assisted/ performed, signature and remarks by the in charge of the respective posting) and assessment.

12.  PAEDIATRIC RADIOLOGY

Intention is to train residents to perform common radiologic procedures and to be able to interpret paediatric studies in order that they can appropriately deal with examinations of children .

At the completion the residents should be able to interpret most of the conventional and newer paediatric examinations which includes: upper airways, chest, genito -urinary, gastro-intestinal and musculo-skeletal systems. Resident should be familiar with many of the neurologic conditions encountered in neonates and children. Resident should also be able to perform cranial ultrasound.

Content Coverage:

Common diseases and disorders of different systems covering congenital, inflammatory, traumatic, neoplastic and other miscellaneous conditions, using both conventional and newer imaging procedures and determine that the patient has been properly prepared for the procedure.

Essential Objectives 

1. Understand the appropriate indications for various imaging procedures and determine that the patient has been properly prepared for the procedure.

2. Know the standard radiographic views for paediatric examinations.  

3. Learn to recognize and evaluate imaging manifestations (on conventional and newer methods) of common paediatric conditions occurring in the head/neck, chest, abdomen/pelvis and in the musculo-skeletal.

4. Perform paediatric fluoroscopic examinations with accuracy.

13.  RADIOLOGY IN EMERGENCY MEDICINE

At the end of the course, resident should be able to give an evaluation of the emergency radiographic examinations. He/she should also be familiar with medico- legal cases procedures.

Essential Objectives

1. Determine and direct radiography in emergency patients and review and interpret the radiographs.

2. If study is incomplete, determine additional views/repeat views.

3. Know indications for and limitations of the common emergency imaging procedures.

4. Communicate findings, diagnosis and other releveant information to the emergency room physician.

5. He/she should be able to perform and interpret special imaging procedures needed in emergency room e.g; barium studies, excretory urography, CT, ultrasound, Doppler and angiography.

14.  NUCLEAR MEDICINE

At the completion of this rotation the resident should be able to interpret common nuclear medicine examinations (including cardiac cases). He/she should be able to evaluate the examinations for completion and determine what further images (including non nuclear medicine) need to be done. He/she should have a good understanding of the physical and biological properties of the commonly used radio-pharmaceuticals and become familiar with safe handling of isotopes and basic radiation safety measures while dealing with isotopes.

Academic regulations

7.1 The residents

· Must come on prescribed time, at least from 8.30 am to 5 pm, and sign on attendance register kept at the training site.

· Must be familiar with the duty schedule, expected roles and responsibilities thoroughly.

· Must see the cases before the common work, do follow up, get the reports, take evening rounds if need be..

· Must obey the rules regulations of the institution in which they are working.

· Must perform expected duties and take responsibilities as a unit team member.

· Must come to work on government or university holidays.

· A total of two weeks leave is permitted during the one year training period; maximum of one week leave could be taken at a time and the leave must be sanctioned by the program coordinator.

· Must inform the unit in charge and/or program coordinator immediately when unable to work due to illness.

· Should be on duty at least twice a week, as assigned by the department and subject committee. While posted in other specialty units, the trainee may have to be on duty in his/her general specialty

· Should contact designated guide and the  program coordinator in case of any problem.

· Are prohibited to undertake private practice of any kind during the training period, as the residency program is strictly non-practicing.

Disciplinary action may be taken by the dean office, in consultation with the subject committee, in the following behaviors by the trainee: 

· Defiance of the unit, hospital and subject committee, 

· Not responding to 'call' or 'page', 

· Illegal activity, and 

· Undertaking private practice; the residency program is strictly non-practicing.

The disciplinary action may include: 

· Warning, 

· Repetition of the posting by up to one year, 

· Transfer to other unit, 

· Disqualification for the final examination for 6 months to 1 year and 

· Expulsion from the training program.  

Any disciplinary action will be recorded in the logbook. 

7.2 Subject committee
The subject committee will consist faculty members from different sub-specialties, units and institutions. It will meet regularly at least every 2 months. The responsibilities of the subject committee will include:

· Guide allotment, 

· Rotation,

· Basic science class arrangement, 

· Arrangement of mandatory basic courses, 

· Logbook review, 

· Training of teachers,

· Thesis topic approval and review,

· Formative and summative assessment, 

· Question collection & discussion, 

· Helping to conduct examination, 

· Monitoring of the institutions and training program, 

· Supervision of students and teachers, 

· Other required activities for the program.

The subject committee may form different sub-committees for doing different responsibilities. 

8.  Training program 

8.1 General Outline 

The training period leading to MD in radio-diagnosis shall be of 3 years duration. The postgraduate (PG) will go through 3 years full time residential training. The PG students will be encouraged toward self-directed learning. Faculty will function as a guide only. Formal lectures will be kept to a minimum. They are expected to learn as they work in outpatients and inpatients (learning while working) under supervision. Students will also actively participate in all academic activities within the department.

A guide will be designated for each PG student for thesis work. The guide will also monitor the training and logbook of the student. For the MD program, there will be a student teacher ratio of 1:1 for Associate Professor and 2:1 for Professor. Each concerned subject will have a department with various units as needed. Each unit will be headed either by a Professor/Associate Professor or a Senior Consultant/Consultant. Each teacher (guide) will be responsible for his/her students from each year of the training program. The guide should hold a post of Professor/Associate Professor. The training will be organized and monitored by the subject committee which will consist of faculty members from different affiliated hospitals. 
8.2 Posting Schedule
Clinical training will be done by rotation in the hospitals attached to National Academy of Medical Sciences where they will be residential and will be given graded responsibility in patient management. The candidates will have proper rotation plan as follows: 

                                Radio-diagnosis, Posting Schedule; Total Duration : 3 years

	1st Year
	2nd Year
	3rd Year

	-Conventional Radiology -6  months

( Including Paed.Radiology)

- Genitourinary                 -3 months

-Observer Postings:

  1. Barium + Myelography -1 month

  2. Ultrasound                    -1  month

  3.  CT                               - 1 month


	Ultrasound        - 2 months

CT                     - 2 months

Angiography     - 1 month

Gen. Radiology - 3 months

MRI                   - 2 months

Mammography  - 1 month

Paediatric Rad.    - 1 month


	Emergency Radiology-1 month

Nuclear Med.              -15 days

DSA                            -1 month

Obst.Gyn.                   - 1 month

Mammography           - 15 days

Ultrasound                  - 2 months

CT                              - 2 months

MRI                            - 2 months

Angiography              - 1 month

Gen.Radiology           - 1 month                                

	Thesis submission by 2 1/2 years.
	
	


2nd  and 3rd year residents will have to do emergency duties twice a week/as assigned by the department.

Inter-hospital rotation will be planned by the subject committee as per the availability of suitable units and requirement of the student. If there is less number of students in relation to Professors/Associate Professors in the faculty, the allotment of new students to Guides will be done on rotation. During the second year of residency, the PG students will be posted in different specialized units of affiliated hospitals. Priority will be given to the full training of students. If there is similar facilities and turnover of patients, the postings of students will be done on rotation. The rotation can be modified as per the development in medicine and hospitals.

8.3 Learning strategy: 


Learning strategies will cover different aspects of training, viz:

· Theory, including applied basic science classes,

· Clinical approach and examination of patients,

· Skills/procedures, by hands on training.

· Mandatory basic courses etc.  

The MD residents :

-Must actively participate in the intra-and inter-departmental radiology/clinico-radiological teaching activities/meetings without causing any disturbance to departmental routine works.

-Have to prepare for a Journal club (after 6 months of 1st year)- once in a month.

-They have to prepare for a Seminar (after 6 months) once in 3 months on a particular topic.

-Have to discuss an interesting radiological case of the week every 2 weeks.

-Have to present Interventional procedures carried out in a whole week at the end of the week.

-Will be encouraged  in  carrying out research activities.

- 2nd and 3rd year residents will have to actively participate in the CPC once in a month.

There will be facilities for structured training by teachers to the students in relevant areas. Classes in applied basic sciences will be arranged in the first year from basic science teachers and concerned clinicians as required, e.g. every fortnight. 

Relevant mandatory basic courses of about 3 days each will be arranged as mentioned in     Annex -I
8.4 Logbook maintenance

Logbook will be strictly maintained. It should be entered regularly for the whole period of training in medicine. Entries in Log Book should be made regularly and not retrospectively. Before the candidate is posted out to other unit, the concerned unit chief will check the logbook and submit the formative assessment form, considering the other and overall assessment of the candidate examination section (see under evaluation). The logbook will ultimately be developed as per the posting of the student, so that the unit chief can submit the photocopy of the activity done, along with the overall assessment, to the examination section. All essential procedure and skills need to be included in the logbook. Logbook will be regularly revised as per the developments in the subject. The guide designated for each student will also monitor the logbook. The logbook has to be signed, apart from by the immediate superior in the faculty, by unit chief and guide of the student.  The logbook will also be evaluated and discussed during the viva voce of the Final Examination. 

8.5 Thesis

1.Every candidate pursuing MD degree course is required to carry out work on a selected research project under the guidance of a recognized post graduate teacher.

2.The thesis is aimed to train a post-graduate student in research methods and techniques. It includes identification of a problem, formulation of a hypothesis, search and review of literature, getting acquainted with recent advances, designing of research study, collection of data, critical analysis, and comparison of results and drawing conclusions. 

3.Chief guide will be from the department of Radio-diagnosis while co-guides will be from either the department of Radio-diagnosis or other disciplines depending on the  thesis topic.

Thesis subject will be chosen and approved by 9 month in the first year. Thesis should be        completed and submitted by the end of 30 months. The candidate will not be allowed to   sit in the final examination without approval of the thesis. The tentative dates for thesis completion are given below; it will be revised regularly in the subject committee. 

· By 6 month: Submission of summary and protocol of proposed topics  

· By 9 month: Approval of thesis topic and protocol by the subject committee.

· By 24 months: Submission of thesis to the preceptor for preliminary approval.

· By 30 months: Submission of thesis to the NAMS

As appropriate, students will be encouraged to apply for possible grants from Research Councils and other agencies to help in the student.

Thesis should consist of: 

i.
Introduction

ii.
Review of literature

iii.
Aims and objectives

iv
Material  and methods

v.
Results

vi
Discussion

vii
Summary and Conclusions

viii.
Tables

ix.
Annexure

x.
Bibliography

Two copies of thesis will be submitted to the subject committee by 30 months.

9. Evaluation 

This will consist of three components:

9.1  Formative evaluation
The formative assessment will be done at each rotation by the unit chief. 

The chief of the unit will constantly monitor the performance, including logbook, of the candidate. Markings and points to be noted under the performance with full marks of 100 are:

· Evaluating the cases before the common round/work, follow up and handing over of the work : 10

· OPD, ward, & emergency - punctuality and work : 10 

· Supervision & teaching of juniors/interns  : 10

· Writing work (filling up records, discharge cards, case sheets, treatment card etc) :10

· Presentations & discussion during round : 10

· Communication with colleagues (doctors, nurses, paramedical & administrative), and patients & their relatives : 10

· Logbook (number & percentage of skills, classes etc, and their authenticity or verification) : 20

· Other assessment (viva voce, MCQ, OSCE, OSPE, and/or clinical practical) : 20

Considering the overall assessment of the candidate, the unit chief will submit the assessment form to the examination section dean office. The total average mark of the formative assessment will add to 15% each in theory and in clinical practical component of the summative evaluation. The dean office will notify the subject committee the average marks obtained of AT LEAST two units, without identifying the particular unit, every 6 months to 1 year. The guide will counsel the trainee accordingly.  

This sort of internal assessment by involving all concerned consultants helps to maintain quality of both work and supervision of PG students. It immediately gives feeling of empowerment to unit chief and other faculty. The unit chiefs will feel responsibility to monitor students' performance and to guide them. Moreover students will also be aware that the chief of each unit, wherever they work, has some say in their assessment. This would automatically caution them to be disciplined and receptive. Being aware of such assessment by consultants, students would also be motivated to achieve the requirements mentioned in the card. The program would, thus, help to achieve the aim of formative assessment, which is the identification of deficiency during the training period in order to correct them. Necessary guidelines in educational methods will be given to unit chiefs.

9.2 Thesis
Thesis will be compulsory for the final examination. Thesis subject will be chosen and approved by 9 month in the first year. Thesis should be completed and submitted by the end of 30 months. The candidate will not be allowed to sit in the final examination without approval of the thesis. The research unit of the NAMS will approve the thesis, including the ethical aspects and also develop a way for final approval of thesis. 

9.3
Summative evaluation 

Eligibility for final summative evaluation: 

· Attendance more than 80% of the working days, and  

· Certification of thesis as satisfactory.

· Completion of minimum numbers of procedures, presentations and mandatory basic courses, as mentioned in the curriculum. 

i). Theory Examination component: Total Marks – 300. 

In general, theory examination would consist of 3 written papers, one for applied basic science and two for remaining components. Questions for the evaluation of applied basic sciences would be set as per the guidelines of the subject committee.

The 3 written papers, each of three hours duration, would consist of multiple choice questions (MCQs) and short answer questions (SAQs).The distribution of total theory marks would be as following:

a) Paper I - 85 marks       
· Physics of radiological diagnosis and radiographic techniques (Basic physics of X-ray, Digital Radiology, Basic Physics of USG, CT Scan, MRI, SPECT, PET etc) 

· Radiological Anatomy 

· Radiological Procedures 

· Radiological drugs and pharmaceutical agents 
b) Paper II - 85 marks

· Respiratory system 

· Cardiovascular system 

· Abdomen and gastrointestinal system 

· Musculoskeletal system 

· Paediatric radiology 

· Breast 

c) Paper III - 85 marks
·  Genitourinary and obs / gynae 

· CNS and spines 

· Head and neck 

· Interventional radiology 

· Recent advances in radiology 

· Nuclear medicine  

d) Posting & Annual Assessment – 45 marks 
The 15% of total marks of theory will be derived from half of the formative assessment marks.

Pass percentage: Candidates have to score overall 50% in theory examination to pass. 

ii). Clinical Practical component:  Total Mark – 300   


The distribution of total clinical practical marks would be as following:

a) Clinical cases   - long/semi long/short cases   
b) Spotters            - 40-50 cases (20-25 x 2 examiners)
c) Viva voce         - two tables, each with two examiners
d) OSCE / OSPE     

e) Posting & Annual Assessment – 45 marks 

       There will be altogether 4 examiners- 2 external and 2 internal.

The 15% of total marks of clinical practical will be derived from half of the formative assessment marks.

Topics for each viva voce table will be on Diagnostic radiology, Interventional procedures, Physical principles, Recent advances in radiology, etc. Logbook would also be evaluated and discussed during viva voce.

OSCE stands for Objective Structured Clinical Examination and OSPE for Objective Structured Practical Examination. In these stations, the candidate will be assessed on tasks designed to demonstrate the desired clinical skills. They will consist of real or dummy patients, with various clinical problems and communication and procedural skills. 

Pass percentage: Minimum pass percentages are 50% overall in Clinical Practical, including that obtained from the formative assessment. 

10.
Degree 
The candidates who pass the examination will be awarded the MD degree in Radio-diagnosis  by National Academy of Medical Sciences.

Annex – I
Minimal (Min) number (No) of most important procedures / experience which will automatically ensure many other necessary background experience and aspects as well.

	Procedures / Experience
	Suggest Min No.

	1. GI contrast study (barium + )
	10

	2.  GUT contrast study 
	30

	3. Drainage procedure (PTC, PCN, PTBD, etc) 
	5

	4. Vascular study 
	5

	5. Image guided FNAC / biopsy 
	10

	6. Reporting radiographs 
	

	7. CT, MRI 
	

	8. Doppler study  
	

	Total
	


Minimal numbers of important formal presentations
	Presentations
	Suggest Min No.

	Journal club
	6

	Topic or seminar
	4

	Case presentations
	8

	Mortality meeting  
	

	Interdepartmental meeting presentation 
	5

	PG to Jr PG or Intern teaching
	4

	Total
	27


Mandatory Basic Courses 

· Research Methodology

· Medical Education

· Advance cardiac life support

Annex – II

Books and Journals:

Text Books: 

1.
Diagnostic Radiology- G.Grainger

2.
Text book of Radiology and Medical Imaging – David Sutton

3.
The Fundamentals of X-ray and Radium Physics- Joseph Selman

4.
Introduction to he physics of Diagnostic Radiology- Christension

5.
Radiographic Imaging(Photography)- Chesney and Chesney

6.
Diagnostic Radiography- Glendo J.Bryan

7.
X-ray equipment for Radiographers- D.N.and M.O.Chesney

References:
1.  Clinical Ultrasound: Comprehensive Text (3 Vol.set)

· H. Meire, D.Cosgrove, K. Dewbury; 

2.  Doppler ultrasound: Physics, Instrument and clinical applications

· David H.,Ph.D. Evans, W. Norman McDicken; 

3.  The practice of Breast ultrasound

      -    Helmut Madjar, Jack Jellins; 

4.  Breast ultrasound, 

                OR

      Breast ultrasound----  Stavros, 

5.  Musculoskeletal ultrasound 

· Van Holsbeeck, 

6.  Invasive ultrasound      --   Lees.

7.  Core biopsy of the Breast--   McCombs, 

8.  Spiral CT of Abdomen

· F.Terrier, M.Grossholtz, C.Becker; 

9.  Spiral CT of the Chest

· M.Renny-Jardin, 

10.  Imaging of Head and Neck

· Valvassori

11.  Cerebral and Spinal Computed Tomography

· Thomas H.Grumme, Wolfgang Klugn

12.  Neuroimaging : Clinical and physical principles

-Robert A.Zimmerman, W.A.GibbyRaymondCarmony; 

13.  Helical(Spiral)Computed Tomography and Practical approach to clinical protocols

· Paul M.Silverman, James A.Brink.

14.  Magnetric Resonance Imaging---Stark, 

15.  Interventional Radiology---   Wilfrido R.Castenada

16.  Magnetic Resonance Imaging of the Brain and Spine(2V).--- Atlas,

17.  The practice of Mammography: Pathology-Technique- Interpretation

-Daniel J. Dronkers,  
18.  Diagnostic Breast Imaging: Mammography, Sonography,     MRI, and Interventional          

           procedures – Sylvia H. Hewang-Kobrunner, 

19.  Teaching Atlas of Mammography

· Laszio,M.D.Tabar- , 

20.  Abram Angigraphy--- by Baum  

21.  Position in Radiology- K.C.Clark

22.  Fundamental Physics of Radiology- Meredith and Massey

23.  Radiology of Skeletal Disorders-Murray Jacobson

24.  Alimentary Tract Radiology- Margulis

25.  Raiology of Urinary system- Elkin

26.  Paediatric Radiology- CaffeyCT and MRI of Whole Body

                     



- Haaga

27.  CT of Body- Moss

28.  The Essential Physics of  Medical Imaging – J.T.Bushberg
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