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1.
INTRODUCTION:

Bir Hospital is the oldest and central hospital of our country. It was established in B.S. 1947 during that time of Prime Minister Bir S.J.B. Rana. Bir hospital is the first institute to start Radiotherapy unit in the country. Radiation treatment started in Bir hospital from 17-12-2047 B.S. We have Theratron 780C cobalt machine from Canada. In 12-year duration, we have treated more than 7500 cancer patients by radiotherapy. Radiotherapy unit has recently changed the old source of Cobalt by a new one. Since last three years, B.P Koirala Memorial Cancer Hospital  and Bhakatrapur Cancer Hospital has also started as a separate Cancer Centers. Thus Bir Hospital is the pioneer institute for Radiotherapy and Clinical oncology. At present, all the facilities of RT, Medical Oncology and Surgical oncology are available except few specialized technique like Bone marrow Transplantation, some molecular and immunological studies and Stereotactic Radiosurgery.

2.
GOALS:

1. 
To train specialist in Radiation Oncology with adequate knowledge, attitude and skills.

2.
 To develop qualities of initiative, creativity, sound judgment and logical deduction so as to provide academic leadership in the field of oncology.

3. 
To develop skills of critical analysis of scientific literature. 

4. 
Be conversant with recent advances in the Radiation Oncology.

5. 
To develop skills in thesis writing.

6. 
To develop skills in clinical research.

7. 
To develop sills as a teacher/ trainer of the health team.

3.
OBJECTIVES:

The students after successful completion of their training should have:

1.
Enough theoretical and practical knowledge for competent, safe, compassionate and ethical practice of oncology and should contribute to the future developments in oncology.

2. 
Basic and radiological physics of ionizing radiation.

3. 
Etilogy, pathology and epidemiology and cancer statistics in Malignant diseases.

4. 
Radiology and laboratory methods in radiotherapy.

5. 
Investigations and practice of clinical oncology with special reference to radiotherapy and chemotherapy.

6. 
Multi-disciplinary approach in the treatment of cancer with surgery, radiotherapy         chemotherapy.

7. 
Prevention, early detection, management, and rehabilitation of cancer patients and their emotional problems.

4.
ENTRY CRITERIA:

1. 
Candidates should have MBBS or equivalent degree recognized by the Nepal Medical Council.

2.
Candidates should have minimum two years of work experience in Government, University or other similar recognized hospitals after temporary registration with Medical Council.

3. 
Candidates should have achieve minimum 50% marks in the written MCQ type entrance examination.

4. For selection of candidates 60% of the marking would ve as per the markings of the written examination, and rest 40% would be given as following:

a)
Experience in remote areas as per the classification of Ministry (2 years X maximum number 10%) : 20%

b)
P.G diplomas from a recognized university in the concerned subject only ( Diploma holder in one subject can not apply in other subject) : 5%

c) 
MBBS or equivalent ( >75%: 5;>60%: 4;>50:3) :5%

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

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

5.
TERMINAL COMPETENCY:

1.
Candidates should be familiar with and be able to manage common oncological conditions.

2.
Candidates should be to diagnose and manage common oncological emergencies.

3.
Candidates should be familiar with all the modalities of treatment in oncology and must     be able to practice sound Radiotherapy techniques.

4.
Causes of treatment failure and re-treatment.

5.
Radiation treatment of Benign and tumor like condition.

6.
Supportive and palliative care in oncology.

7.
Recent advances.

8. 
Immunotherapy and role of monocloned antibodies.

9.
The extent knowledge of special techniques like use of chemotherapy drugs as Radiosantilizer and Hyperfunctionation technique.

10.
Attained a quality of speciality training, comparable to the best of standards where after obtaining MD (Radiotherapy) the individual is competent to 

a)
Provide best care of cancer patients.

b)
Set up the speciality department of Radiotherapy and oncology in different parts of Nepal

c)
Interact with the government machinery and other agencies as a nodal person for developments.

6.
COURSE CONTENT:
The following course of study and the subjects are recommended for training in M.D. Radiotherapy. It is essential that these topics be covered in detail for better understanding of the basics of Radiotherapy.


Basic Science:

6.1
APPLIED ANATOMY & PHYSIOLOGY.

a)
Knowledge of surface anatomy pertaining to Oncology.

b)
Detailed knowledge of the anatomy of all organs.

c)
Detailed knowledge of the lymphatic system of all organs.

d)
Practical familiarity with the radiographic appearance of important regions 

e)
Cross sectional anatomy.

f)
General principal of physiology of respiratory, cardiovascular, nervous and biliary system

6.2
PATHOLOGY
Pathology of Bengin and Malignant Diseases.

a)
Principal and method of definite diagnosis, Surgical biopsy, Exfoliative cytology and fine needles aspiration cytology and malignancy.

b)
General histologic and cytologic features of malignancy.

c)
Classification of benign and malignant tumors and their interpretation.

d)
Methods of dissemination of cancer and its biological behaviour.

e)
Degree of differentiaton of cancer.

f)
Radiation Pathology.

3.
Various investigative and imaging procedures in diagnosis, Staging, Management and Follow up of cancer.

6.3
RADIOTHERAPY PHYSICS.

Medical physics related to Radiotherapy

1.
Atomic and Nuclear Structure

a)
Atomic structure - energy levels, binding energy, transitions and characteristic radiation.

b)
Nuclear Structure - Mass, atomic number, neutron numbers, nuclear binding energy, Fission, Fusion and Nuclear reactors.

2.
Radioactive Decay.

a)
Modes of decay - N/P ratio, even odd relationship, Alpha decay, Beta decay, Positron decay and electron capture, Isomeric transitions, gamma emission, internal conversion.

b)
Mathematics of Radioactive Decay - Units, Half-life, Graphing. Transit and secular equilibrium, Radionuclide generators.

c)
Natural Radioactivity - Naturally occurring isotopes, Decay series.

d)
Artificial Radioactivity - Production by neutron bombardment, fission products, production by charged particle bombardment.

3.
Production of X-rays.

a)
X-ray tubes - Requirements for x-ray Production, historical developments, Focal spot size, Reflection and transmission targets, X-ray production efficiency.

b)
X-ray circuits - Primary circuit, Secondary circuit, Filament circuit, Methods of rectification.

4.
High energy Treatment Machines.

a)
Cobalt Unit

b)
Vander de graff generator

c)
Linear Accelerator

d)
Betatrons

e)
Resonance Transformers

f)
Cyclotrons for neutron therapy.

5.
Interaction of X-ray and Gamma ray.

a)
Attenuation of a beam of X-ray or gamma ray, Attenuation and absorption coefficient, Attenuation in the body.

b)
Modes of interaction - Photoelectric effect, Compton effect, Pair Production, Photo-disintegration.

6.
Interaction of particulate Radiation.

a)
Types of interactions - Elastic, inelastic, Excitation, ionization

b)
Properties of particulate radiation - specific ionization, LET

c)
Interactions of heavy charged particles and pions - Bragg's Peak, Application in radiation therapy.

d)
Interactions of electrons - Interactions of electrons, Interactions with nuclei, Applications to radiation therapy.

e)
Neutron Interaction - Slow neutron interactions, Fast neutron interactions, Applications to radiation therapy.

f)
Radioactive sources used in diagnosis and therapy - production and properties.

7.
Measurement of Radiation Exposure.

a)
Photon and energy flux density and fluence.

b)
The Roentgen.

c)
Electronic Equilibrium.

d)
Ionization Chambers- Free air chambers, Thimble chambers, Condenser chambers, Electrometers, Extrapolation chambers.

e)
Exposure calibration of and X-ray or gamma ray beam - Selection of calibration variables, Selection of chamber, Positioning of chambers, Corrections to readings.

f)
Quality Assurance checks on radiation therapy units.

8.
Radiation Quality.

a)
Measures of quality - HVL and effective energy.

b)
Factors influencing quality - Variations in quality across a beam, Filtration and acceleration potential.

9.
Measurement of Absorbed Dose.

a)
Units of radiation dose, dose equivalent, RBE-dose.

b)
Calculation of dose from exposure.

c)
Measurement of absorbed dose with and ionization chamber.

d)
Direct measurement of absorbed dose - film, TLD, Calorimetry ,Chemical dosimetry.

10.
Calibration of High Energy Photon and Electron Beams.

a)
Photons - Stopping power ratios and energy absorption coefficient, Acq, C

b)
Electrons - CE
11.
Dose distribution, External Beam Therapy.

a)
Dosimetric variables - Backscatter factor, Percent depth dose, Tissue air ratio, Scatter air ratio, Tissue maximum and tissue phantom ratio, isodose dostribuion, fixed SSD and isocentric treatment techniques

b) 
Single and multiple fields dose distributions - Corrections for wedges, Design of compensating filters, Corrections for surface obliquities, correction for heterogeneties,


adjoining fields, Integral dose

c)
Dose distribution for rotational therapy

d) 
Calculation does in large irregular fields

12. 
Does distributions, sealed source Therapy - Handling of sealed radioactive sources, Dose distribution for sealed implant sources, Designs of sealed source implants, Radium and its substitutes, Special techniques for192 Ir and 125 Ir, Other sealed sources in therapy.

13. 
computerized treatment planning

a)
External X- and gamma - ray beam - Rectangular fields, Irregular fields

b)
Electron beams

c)
Implanted Sources - Intracavitary implants, Interstitial implants, Surface mould

14. Radiation protection  from External Source

a)
 Concepts and units- Quality factors, Does equivalent , Protection regulations

b)
 Treatment room design -  Primary radiation, Scatter, Leakage,  Special problems with high-energy photon and electron beam, Special problems with neutron, proton and ( - meson.

c)
 Sealed source storage

d)
Protection surveys

e)
Personnel monitoring 

15.
Radiation Protection from internal sources.

a)
 Body burdens and critical organs - Effective half lives for uptake and elimination

b)
 Internal does computations -  Locally absorbed radiation, Penetrating radiation

c)
 Handling radio-nuclide therapy patients

d)
 Licensing procedure for using radio-nuclides

16. 
Planning of a Radiotherapy Department

a)
 Building designs 

b)
Choice of various equipment's and sources 

c)
Acceptance and Calibration Tests 

d)
Various maintenance steps and procedures.

6.4
RADIOBIOLOGY

Radiology and Laboratory Radiotherapy 

1. 
Mammalian Cell Radiotherapy

a)
Inter-phase and reproductive death

b)
Cell survival curves in vitro

c)
Characterization of cell survival curves

d)
Critical sites and target theory - DNA, Membranes

e)
Dose response curves in vivo - Skin clone, Surviving, Bone marrow colonies growing in spleen, monolayer culture 

f)
Quantitative normal tissue reaction based on systems - Pig skin, Rodent skin, Lung, Esophagus, Kidneys, CNS and spinal cord

2.
Factors that Modify Radiation Response

a)
The Oxygen effect - Effect of oxygen concentration, Time of action of oxygen, Mechanism of the oxygen effect, Implications for radiotherapy, Methods of overcome problem of hypoxic cells

b)
The age response function - The cell cycle, Age response for cells cultured in vitro, Age response for tissues in vivo, The response for neutrons, The oxygen effect through the cell cycle, Implications for radiotherapy

c)
Potentially lethal damage - Repair in vitro, Repair in vivo, PLD and high LET radiation's, Implications in radiotherapy

d)
Sublethal Damage - Spilt dose experiments with cells in vitro, Sublethal damage repair in normal tissues, Sublethal damage repair in tumors, Sublethal damage and hypoxia, Sublethal damage and high LET radiations, Dq as a measure of repair

e)
Dose Rate - Dose rate effects in cells in vitro, Dose rate effect in normal tissues, Dose rate effect in tumors, Interstitial therapy, Beam therapy at low dose rate

f)
Radiosensitizers - The halogenated pyrimidines, Hypoxic cell radiosensitizers-Structure and mode of action, Enhancement ratio, Metronidazol/ misonidazole, Pharmokinetics in the human,Clinical limitations, Antibodies

g)
Radioprotectors - Free radical scavenger.

3.
 Linear Energy Transfer

a)
 Definition

b)
 Track and different types of radiation

c)
 Let for different types of radiation

d)
 OER as a function of LET

4.
Relative Biological Effectiveness

a)
Definition

b)
RBE for different for different cells and tissues

c) 
RBE as a function of dose 

d)
RBE and fractionation  

e)
RBE as a function of LET 

f)
Q factor 

5. 
Cell and Tissue Kinetics

a)
 The cell cycle

b)
 Auto-radiography

c)
 Constituent parts of the cell cycle

d)
 Percent labelled mitoses technique

e)
 Growth fraction 

f)
 Cell loss factor

g)
 Growth kinetics of human tumours

6.
Tissue radiosensitivity

a)
Classification based on radiation pathology.

b)
Types of cells population - Self renewal, Conditional renewal, Stem cell, Differentiated.

7.
Time Dose and Fractionation

a)
 The 4 R's of radiobiology

b)
 The basis of fractionation 

c)
 The strandquist's plot

d)
 Nominal standard equation

8.
New Radiation Modalities 

a)
Protons - Production, Processes  of absorption, Depth dose patterns, Advantage compared with x - rays, facilities available

b)
Neutrons - Production, Processes of absorption, Depth dose patterns, Advantage compared with x - rays, Facilities available

c)
Pions - Production, Processes of absorption, Depth dose patterns, Advantage compared with x - rays, Facilities available

d)
High energy heavy ions - Production, Processes of absorption, Depth dose patterns, Advantage compared with x - rays, Facilities available

9.
Hyperthermia

a)
Methods of heating - RF microwaves, Ultrasound, Water baths

b)
 Systematic hyperthermia

c)
Localized heating

d)
Cellular response to heat

e)
repair of thermal damage 

f)
Thermotolerance 

g)
Hyperthermia combined with ionising radiation's

h)
Time sepuence of heat and irradiation

i)
Hypoxic cell and heat 

j)
Effect of pH on the response to hyperthermia

k)
Response of transplanted tumours to heat

l)
Response of spontaneous tumours to heat

m)
Response of normal tissues to heat

n)
Heat and the therapeutic gain factor

o)
Hyperthermia and chemotherapy

10.
Total Body Irradiation - Acute Effects

a)
Prosdromal radiation syndrome

b)
Central nervous system / cerebrovascular syndrome 

c)
SGastrointestinal syndrome

d)
 Hematopoietic syndrome

e)
Mean lethal dose (LD 50)

f)
Treatment of radiation accidents.

11.
Late Effects

a)
Not - specific life shortening - Definition , In animals, In man

b)
Carcinogenesis - The latent period, Dose response curve in animals, Leukemia, Breast cancer, Thyroid cancer, Bone cancer, Skin cancer, Lung cancer, Other tumors, Malignancies in prenatally exposed children.

12.
Mechanisms of Radiation Carcinogenesis

a)
Genetics of irradiation - Point mutations, Relationship to dose, chromosome aberrations

relationship to dose, Doubling dose, genetically signification dose (GSD), background radiation in relation to the (GSD).

13.
Radiation effects in the developing Embryo and fetus

a)
Interuterine death

b)
Congenital abnormalities including neonatal death 

c)
Growth ratardation

d)
dependence of the above effect on dose, dose rate and state in gestation

e)
Carcinogenesis following in utero exposure

f)
Human experience of pregnant women exdposed to therapeutic doses

g)
Occupational exposure of potentially pregnant women

h)
Elective booking or" 10 days rule".

14.
Radiophysiology of human Tissues.

a)
Effects of irradiation of the skin - Clinical manifestations, Histologiacal substratum of effects, Repair, Degree of squelae, Injurious effects.

b)
Effects of irradiation of bone and cartilage - Effects on growing bones and cartilage

Effects on adult bones and cartilage, Clinical manifestations, Histological substratum of effects, Functional consequences and sequelae

c)
Effects of irradiation of the kidney - Clinical manifestations, Histological substratum of effects, Acute and chronic functional repercussions, Permanent sepuele

d)
Effect of irradiation of the lung - Acute clinical effects, Ultimate effects, Histologic substratum of effects, Measures to reduce final effects, Sequelae

e)
Effects of irradiation of nervous tissues - Effects on the brain, Effects on the spinal cord


Effects on peripheral verves, Clinical manifestation, Histological substratum, Sepquelae

f)
Effects of irradiation of the ovary - Clinical manifestations, Histological substratum, 


Reversibility of effects, Protective measures

g)
Effects of irradiation of testis - Clinical consequences, Histological substratum, Reversibility, Protective measures.

h)
Effects of irradiation of the eye - Clinical consequences, Histological substratum, Protective measures, Time - dose connotation, Sequelae - therapy.

i)
Effects of irradiation of lymphoid tissues - Clinical manifestations, Histological manifestations, Reversibility

j)
Effects of irradiation of the bone marrow - Clinical and laboratory manifestations, Chronology of effects, Histologic subtratum, Recovery 

k)
Effects of irradiation of the oral, pharyngolaryngeal and esophageal mucous membrane -

Clinical manifestations, Histological manifestations, Repair, Sequelae

l)
Effects of irradiation of the salivary glands - Acute manifestations, Histological substratum, Dental consequences, Prophylaxis.

m)
Radiation effects observable in clinical radiotherapy - Technological protection, Role of total dose, Role of fractionation, Measures of prevention, Therapeutic measures

n)
Effects of irradiation of human embryo - Role of age, Role of dose, Teratogenic effects

Measures of prevention.

6.5
CLINICAL ONCOLOGY

Clinical practice of Radiotherapy and Oncology

a)
Principles of Radiotherapy

1.
General - Radiosensitivity and Radiocureability , Tumor lethal dose, Tissue Tolerance ratio(TR), Factors influencing TR, Target volume, Choice of time, dose fractionation and technique.

2.
Tele-therapy - Radiation factors, Mega-voltage therapy, Ortho-voltage therapy, Electron therapy, Heavy particle therapy.

3.
Brachytherapy - Radium and its substitute, Practice of surface, intracavitary and interstitial, Clinical application, Rules and technique ( Newer developments, Afterloading, Low and high dose rates)

b)
Techniques of Radiotherapy - Small field beam directed therapy, Extended and irregular field therapy, Single, double and multiple field therapy, Beam modification therapy( Wedge filter, compensator etc), Rotation and Arc therapy, Technique in Brachytherapy, Intracavitary, Interstital, Mould application, Modern development and afterloading devices.

c)
Clinical Practice - Radical (Curative), Palliative, Pre-operative, Post-operative, Supplementary, Combination ( both Pre & Post operative-sandwitch technique), Nutritional care and local hygiene during and after therapy.

d)
Treatment Planning and Presentation - Mouldroom practices, Simulation, Computerised treatment planning system, Clinical dosimetry, Prescription and excution.

2.
Cancer Chemotherapy and Hormones.

a)
Chemotherapy - Principles and clinical practice, Classification of drugs, Clinical application of -  single drug therapy, polychemotherapy and various combinations, Adjuvant therapy, Prophylactic therapy, Combination of chemotherapy and its management, Recent developments, Drug schedules.

b)
Hormone treatment in cancer - General principals, Role in cancers of the Breast, Thyroid, Prostate, Kidney etc., Complications and their management.

3.
Related Specialities.

a)
Principles and practice of general surgery, gynaecology and paediatric surgery as related to cancer, Surgical treatment decisions, Surgical diagnosis and staging of cancer.

b)
Clinical staging and TNM system - Staging procedures, Methods of clinical staging and TNM classifications.

c)
Terminal care of cancer patients- Principles and practice of control of pain.

d)
Cancer registry and epidemiology.

e)
Prevention and early detection in cancer.

f)
Cancer education and oncology organization.

g)
Statistical methods.

4.
Principles of Treatment and Management in Tumor of

a)
Skin

b)
Head and Neck (Including orbit and Eye ball)

c)
Thorax and Mediastinum

d)
GIT

e)
Nervous System

f)
Genitourinary

g)
Other abdomen and Pelvic structures

h)
Breast

i)
Blood and Reticulo-Endothelial system

j)
Bone and other connective tissues

k)
Endocrine Glands

l)
Paediatric tumors

m)
Metastatic tumors with occult primary

6.6
Special Topics

a)
Oncological Emergencies

b)
Cause of Treatment failure and Retreatment

c)
Radiation treatment of Benign disease and tumor like conditions

d)
TLI and TBI - role , philosophy and techniques

e)
Supportive care in Radiation treatment and Palliative oncology & Pain Management.
f)
Infections, nutritional and other problems in cancer patients

g)
Preventive oncology

h)
Phychosocial aspects of cancer and rehabilitation

i)
Hospice Programme

j)
Immunotherapy and role of monoclonal antibodies in diagnosis, staging and management of cancer

k)
Recent advances coming up in various fields as applicable to oncology

l)
Care and nursing of patients on radiotherapy and chemotherapy.

6.7
BIOSTATICS AND RESEARCH METHODS

1.
Sampling - Random sampling, purposive sampling, advantages of sampling, Various methods of sampling ( simple random, systematic, stratified, cluster, multistage and multiphase), sampling error, non sampling error.

2.
Descriptive statistics - Arithmetic mean, Median, Mode, Standard error, Coefficient of variation.

3.
Graphics presentation of data - Bar diagram, histogram, frequency curve, line graph, pie chart.

4.
Non distribution - Definition and properties/ Confidence interval, Basic concept of testing of hypothesis, p-value, power of the test.

5.
Test of significance - t-test, test of proportion, Chi-square test, concept of analysis of variance

6.
Study design - Descriptive studies, analytical studies, observational studies, experimental studies, prospective studies, retrospective studies, odds ratio, relative risk, attributable risk percent, population attributable risk percent.

7.
Correlation and regression - Simple correlation, linear regression, concept of multiple regression.

8.
Survival analysis - life table, survival analysis, K-M method, Cox regression, log rank test.

9.
Sample size determination - Basic concept, sample size determination for estimating proportion and mean.

10.
Clinical trials in cancer research - Basic concept.
7.
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 round/work, do follow up, get the reports, take evening rounds and hand over of the critical cases to on duty doctors.

· 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 behavior 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 of 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. 

As mentioned above, the subject committee should arrange to cover the required applied basic sciences and clinical areas of their respective areas.  

The subject committee should also develop the system of monitoring the responsibility of faculty and units and the evaluation of students.

8. 
Training Program
8.1 
General Outline 

The training period leading to MD in Radiotherapy shall be of 3 years duration.

8.1.1 The postgraduate (PG) will go through 3 years full time residential training. Attendance requirements will be more than 80%.

8.1.2 A guide will be designated for each PG student for thesis work. The guide will monitor the training and log book of the student.  

8.1.3 The PG students will be encouraged toward self-directed learning. Faculty will function as guide only. Formal lectures will be kept to a minimum. They are expected to learn as they work in outpatients, inpatients and special clinics (learning while working) under supervision. Students will also actively participate in all academic activities within the department.

8.2 
Clinical Rotation

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. The department will provide opportunities for learning through didactic means as well as observation and hands-on experiences. Individual differences in talent and capacity should be recognised and when possible met to the fullest extent by the department. The faculty will provide guidance to the residents throughout the training period and if expectations are not fulfilled, such failure maybe cause for dismissal.

Clinical rotation will be done by rotation in the hospitals attached to National Academy of Medical Science where they will be residential and will be given graded responsibility in patient management. The candidates will have proper rotation plan.

First Year - Candidates will have rotation posting in Medicine, Surgery, ENT and Gynae   departments for five week in each & 4 week in Pediatrics Oncology.
Six month posting - Radiotherapy department for Radiation Physics & Basic Anatomy & Radio biology.
Second & Third Year - Candidates will work on Radiotherapy department in rotation in different Cancer Centers (Bir Hospital, B.P.K.M.C.H)

8.3 Learning strategy 

The MD residents will actively participate in:

· Case presentation 





-
once a week

· Seminar (correlation seminar/integrated approach)
-
once a month

· Journal clubs 





-
once in a fortnight 

· Topic presentation 




-
once in a fortnight

· Grand round/clinical meetings



- 
once a month

· Clinicopathological conferences



-
once a month

· Radiological demonstration 



-
once in a fortnight

· Bedside clinical teaching  

· Lectures

There will be facilities for structured training by teachers to the students in relevant areas. Classes in applied basic sciences will be arranged from basic science teachers and concerned clinicians as required. 
Relevant mandatory basic courses of about 3 days each will be arranged as mentioned as annex – I. 
8.4 Logbook maintenance

Logbook will be strictly maintained. It should be entered regularly for the whole period of training in Radiotherapy. 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 confidential formative assessment form, considering the other and overall assessment of the candidate, to the 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. Essential procedure and skills are 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

Thesis will be compulsory for every student. 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 & presentation of summary of three proposed topics with review of literature, aims, methodology, possible tables and statistical methods to be used to the subject committee.

· By 7 month: Approval of thesis topic by the subject committee.

· By 8 month: Submission of the protocol to the subject committee.

· By 9 month: Approval of the 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.

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 annex - I.  

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. If the subject committee of any specialty decides to divide the theory components in other ways, it can be arranged.     

The 3 written, 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       -   Applied basic sciences

           
    

     - 
85 marks

b)  Paper II     -   Principles and practice of Clinical R.T. and Techniques -
85 marks

c)  Paper III    -   Recent advances                          


     -      85 marks 
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. 

Paper I: Applied basic science

1.
Applied Anatomy


Applied physiology


Applied Pathology


Radio Biology

2.
Radiation Physics.

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
   
-   175 marks

b)   OSCE / OSPE     -   10 - 20 stations with                                     
-    40 marks

c)   Viva voce -   two or more tables, each with two examiners              -   40 marks   
d) Posting & Annual Assessment 


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

Topics, e.g. emergencies, procedure, operative surgery, pathology, etc, for each viva voce tables will be decided by the respective subjective committee. Different requirements like case histories, data interpretation, procedure steps etc could be incorporated in the viva or written as per decision of examiners or subject committee. 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 degree of M.D. in Radiotherapy 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. EBRT – systemiase : Brain, Breast, Lungs 
	5

	2. Brachytherapy – cervix 
	10

	3. Intraluminal esophagus 
	2

	4. Simulator planning / TPS 
	30

	5. Chemotherapy planning concurrent 
	50

	6. (Chemo – plan) / Administration / 

   Neo adjuvant, adjuvant, palliative  
	50

	7. Intra pleural / Intraperitoneal 
	5

	8. Complication / Sequaelael / Fup of post radiotherapy / chemotherapy 
	10

	9. Palliative care / Pain management / Supportive Care (Dry / Radiotherapy) 
	10

	10. Handling of machines 

   Co / LA / Simulator / TPS / Brachy 
	5

	11. Quality assurance  /  IAEA 

     Radiation safety    /  ICRU guidelines 
	

	Total
	177


Minimal numbers of important formal presentations

	Presentations
	Suggest Min No.

	Journal club
	10

	Topic or seminar
	5

	Case presentations
	25

	Mortality meeting  
	10

	CRC / CPC 
	For all cases (individualized)

	PG to Jr PG or Intern teaching
	2

	Total
	52


Mandatory Basic Courses  

· Research Methodology

· Medical Education

· Advance cardiac life support
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