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Ordinance No – V (73A)
Ordinance relating to Master of Science in Radio Imaging Technology
(M.Sc. RIT) Course.
Chapter - 1
General 
1.  The ordinance may be called the ordinance relating to Master of Science in Radio Imaging Technology (M.Sc. RIT) Course.
2. It shall into force with immediate effect.
3. This ordinance shall apply to all programs leading to Master’s Degrees in Radio Imaging Technology.
Chapter - 2
Eligibility for admission
4. (i) A candidate should have passed B.Sc. RIT, B.Sc. in CT and MRI and completed 6 months of internship or equivalent course(for Indian Nationals), from the recognised University with minimum 50% marks.
(ii)  There shall be relaxation of 5% marks for SC/ST categories candidates. 
(iii) Seat allotment will be carried out as per the reservation criteria of Govt. of Uttar Pradesh. 

(iv) The foreign nationals/Non-resident Indians/person of Indian origin students who have passed an examination, which is equivalent to the B.Sc. in Radio Imaging Technology, shall be eligible for admission to this course provided marks obtained will not be less than 50%. 
Chapter- 3
Teaching Course
6. The course will be of Two Years (2 Years) duration. 
7. The Academic calendar shall be as follows 
Session:  




-

1st August to 31st May
Examination:




-

1st June to 30th June.
8. Distribution of Marks, Teaching subjects and examination evaluation scheme.

COURSE STRUCTURE
	Year
	Course


	Code
	Credit (L+T+P)

	
	M.Sc. RIT

	I
	Human Anatomy & Physiology 
	MRIT-101
	3+1+0

	I
	Instrumentation Of Conventional Radiological Equipment’s

	MRIT-102
	3+1+0

	I
	Radiographic Procedures


	MRIT-103
	3+1+0

	I
	Radiation Physics
	MRIT-104
	3+1+0

	I
	Advance Technique and Instrumentation of Ultrasound


	MRIT-105
	3+1+0

	I
	Radiation Protection and Management of Radiology Department


	MRIT-106
	3+1+0

	I
	Biostatistics


	MRIT-107
	3+1+0

	I
	Human Anatomy and Physiology (Practical)


	   MRIT-101P
	0+0+4

	I
	Radiographic Procedures (Practical)


	   MRIT-102P
	0+0+4

	I
	Advance Technique and Instrumentation of Ultrasound (Practical)


	   MRIT-103P
	0+0+4

	I
	Hospital Posting
	MRIT-104P
	0+0+4

	2nd YEAR 
	
	
	

	II
	Advanced Techniques and Instrumentation Of CT


	MRIT-201
	3+1+0

	II
	Advanced Techniques and Instrumentation of MRI


	MRIT-202
	3+1+0

	II
	Nuclear Medicine Technology and Interventional Radiology 


	MRIT-203
	3+1+0

	II
	Care of Patient in Diagnostic Radiology and Management of Health Care Organization


	MRIT-204
	3+1+0

	II
	Research Methodology
	MRIT-205
	3+1+0

	II
	Advanced Techniques and Instrumentation of CT (Practical)


	MRIT-201P
	0+0+4

	II
	Advanced Techniques and Instrumentation of MRI (Practical)


	MRIT-202P
	0+0+4

	II
	Nuclear Medicine Technology and Interventional Radiology (Practical)


	MRIT-203P
	0+0+4

	II
	Hospital Posting
	MRIT-204P
	0+0+4

	II
	Project/ Dissertation
	MRIT-205P
	0+0+8


*L- Lecture, T-Tutorial, P- Practical
9. a) For M.Sc. RIT

MRIT 1st Year

	S.No.
	Course code
	Subject
	Hours Per Week
	Examination Scheme

	
	
	
	L
	T
	P
	C
	Theory Marks
	Practical Marks 
	Grand Total 

	
	
	
	
	
	
	
	UE
	CCE
	UE
	CCE
	

	1.
	MRIT-101
	Human Anatomy and Physiology 
	3
	1
	-
	4
	70
	30
	-
	-
	100

	2.
	MRIT-102
	Instrumentation of Conventional Radiological Equipment’s

	3
	1
	-
	4
	70
	30
	-
	-
	100

	3.
	MRIT-103
	Radiographic Procedures

	3
	1
	-
	4
	70
	30
	-
	-
	100

	4.
	MRIT-104
	Radiation Physics
	3
	1
	-
	4
	70
	30
	-
	-
	100

	5.
	MRIT-105
	Advance Technique and Instrumentation of Ultrasound

	3
	1
	-
	4
	70
	30
	-
	-
	100

	6.
	MRIT-106
	Radiation Protection and Management of Radiology Department

	3
	1
	-
	4
	70
	30
	-
	-
	100

	7.
	MRIT-107
	Biostatistics

	3
	1
	-
	4
	70
	30
	-
	
	100

	8.
	MRIT-101P
	Human Anatomy and Physiology (Practical)

	
	
	4
	4
	-
	-
	50
	50
	100

	9.
	MRIT-102 P
	 Radiographic Procedures (Practical)

	-
	-
	4
	4
	-
	-
	50
	50
	100

	10.
	MRIT-103 P
	Advance Technique and Instrumentation of Ultrasound (Practical)

	-
	-
	4
	4
	-
	-
	50
	50
	100

	11.
	MRIT-104P
	Hospital Posting
	-
	-
	4
	4
	-
	-
	-
	100
	100

	Total Credit
	21
	7
	16
	44
	490
	210
	150
	250
	1100


*L-Lecture,T-Tutorial,P-Practical,C-Credit,CCE-ContinuousComprehensiveEvaluation,
UE-University External
MRIT 2nd Year
	S.NO.
	COURSE CODE
	SUBJECT
	Hours Per Week
	EXAMINATION SCHEME

	
	
	
	L
	T
	P
	C
	Theory Marks
	Practical Marks
	Grand Total

	
	
	
	
	
	
	
	UE 
	CCE
	UE
	CCE
	

	1.
	MRIT-201
	Advanced Techniques and Instrumentation of CT

	3
	1
	-
	4
	70
	30
	-
	-
	100

	2.
	MRIT-202
	Advanced Techniques and Instrumentation of MRI

	3
	1
	-
	4
	70
	30
	-
	-
	100

	3.
	MRIT-203
	Nuclear Medicine Technology and Interventional Radiology

	3
	1
	-
	4
	70
	30
	-
	-
	100

	4.
	MRIT-204
	Care of Patient in Diagnostic Radiology and Management of Health Care Organization

	3
	1
	-
	4
	70
	30
	-
	-
	100

	5.
	MRIT-205
	Research Methodology
	3
	1
	-
	4
	70
	30
	-
	-
	100

	6.
	MRIT-201P
	Advanced Techniques and Instrumentation of CT (Practical)


	-
	-
	4
	4
	-
	-
	50
	50
	100

	7.
	MRIT-202 P
	Advanced Techniques and Instrumentation of MRI (Practical)


	-
	-
	4
	4
	-
	-
	50
	50
	100

	8.
	MRIT-203P
	Nuclear Medicine Technology and Interventional Radiology(Practical)


	-
	-
	4
	4
	-
	-
	50
	50
	100

	9.
	MRIT-204 P
	Hospital Posting
	-
	-
	4
	4
	-
	-
	-
	100
	100

	10.
	MRIT-205P
	Project/ Dissertation
	-
	-
	8
	8
	-
	-
	200
	-
	200

	
	
	TOTAL
	15
	5
	24
	44
	350
	150
	350
	250
	1100


*L-Lecture,T-Tutorial,P-Practical,C-Credit,CCE-ContinuousComprehensiveEvaluation,
UE-University External
9. RESEARCH PROJECT (DISSERTATION): Each candidate pursuing M.Sc. RIT course is required to carry out research project/dissertation work on a selected topic under the guidance of a recognized post graduate teacher. The results of such a work shall be submitted in the form of dissertation. 
Every candidate shall submit synopsis to the Registrar (Academics) of the University on the prescribed proforma, two hard copies of synopsis along with particulars of proposed dissertation work within one year from the date of commencement of the course on or before the date notified by the University/Principal office. The synopsis shall be sent through proper channel. The University shall arrange for review of synopsis and if found suitable shall register the dissertation topic. No change in the dissertation topic/Guide shall be made without prior approval from the University. The written text of dissertation shall not be exceeding 200 pages including references, tables, questionnaires, and other annexure. It should be neatly typed in double line spacing on both side of paper (A4 size, 8.27” x 11.69”) and bound properly. Spiral binding should not be done. A declaration by the candidate that the work was done by him/her shall be included. The guide, head of the department and head of the institution shall certify the bonafide of the dissertation. 
Four copies of dissertation and abstract shall be submitted to the University through proper channel along with a soft copy (CD), three months before the second year final examinations. It shall be assessed by two Examiners appointed by the University, one internal and one external. The examiners shall give their specific recommendations (either approval or disapproval). In latter case, the candidate shall be required to submit revised dissertation within a period of six months from the date of communication. Only one chance should be given. Acceptance of the dissertation is a pre-requisite for a candidate to be eligible to appear in the final examination. 

Standard format of Dissertation- The dissertation should be written under the following headings: 
a)
Introduction 
b) 
Aim and Objectives 
c) 
Review of Literature 
d) 
Material and Methods 
e) 
Results* 
f) 
Discussion* 
g) 
Conclusion#
h) 
Summary# 
i) 
References 
j) 
Appendices if any 
* Result and Discussion may be merged or separated.

# Conclusion and Summary mal also be merged or separated. 

10. Viva-Voce: The marks for Project/ Presentation / Viva-voce shall be awarded jointly by the External examiner (appointed by the University for the purpose) and the Internal examiner, in accordance with the general provisions. 
11. Guide: A recognized guide shall supervise dissertation work of not more than four students per academic year. The eligibility academic qualification and teaching experience required for recognition as Guides are:-
a). Shall be a full time Faculty member in the University. 
b). MD/ Ph.D./ M.Phil. in respective/ allied subjects. 
c). M.Sc./M.Sc. RIT in respective/ allied subjects with three years of experience after M.Sc. degree.
Chapter- 4
Attendance
12.       The students are expected to attend all the classes and should not have less than 75 % attendance in theory as well as in practical classes, wherever held, to become eligible to appear for the university examination. Short fall in attendance can, however be condoned in deserving cases to the extent of 10% by the Principal. If the short fall is more than 10% but not more than 15%, the Principal may recommend deserving cases to the Vice Chancellor for condonation. The order of the Vice Chancellor in this regard shall be final.
Chapter- 5
Examination
13. The examination in each semester shall be conducted in two parts: 
A. Internal assessment will be of 30 marks as under:-
a. Midterm written test including in-between snap tests if any, after three months carrying 20 marks.
b. A maximum of 10 marks in each subject shall be awarded for attending classes (theory / practical) as per the following norms:
85% or more attendance




-         10 Marks
80% or more but less than 85% attendance


-
9 Marks
75% or more but less than 80% attendance


-
8 Marks
70% or more but less than 75% attendance


-
7 Marks


65% or more but less than 70% attendance


-
5 Marks


60% or more but less than 65% attendance


-
3 Marks


51% or more but less than 60% attendance


-
2 Marks


50% attendance




            -           1 Marks


Less than 50% attendance




-
0 Mark
B. University Examination carrying 70 marks.
Criteria for Passing MRIT

	
	Continuous Assessment Minimum 
	University External Minimum
	Overall Passing

	Theory
	50% (15 out of 30 marks)
	50% (35 out of 70 marks)
	50% (in CCE and UE together)

	Practical
	50% (7.5out of 15 marks) 
	50% (17.5 out of 35 marks)
	50% (in CCE and UE together)

	Project
	50% (25 out of 50 marks)
	50% (75 out of 150 marks)
	50% (in CCE and UE together)


*CCE- Continuous Comprehensive Evaluation, UE- University External
14. The entire course has to be completed within a maximum of four (04) years from the date of original admission in the course. 
15. As per university norms those who clears at-least 50% from total subject, he/she will be promoted to next year with carry over papers. 
Chapter- 6
Paper setting, Evaluation & Results
16. The work of setting the End semester examination papers, conduct of the End semester and Annual examinations, Evaluation and declaration of results shall be as per the laid down Examination policies / latest University Notifications.
Chapter – 7
Power to Modify
17.     In the event of any emergent situation, if any deviation is considered necessary, the Vice Chancellor is authorised to modify the Ordinance. Subject to subsequent ratification by the Executive Council.
Chapter-8
Program Outcome
Upon successful completion of the degree in Radio Imaging Technology, the student should be able to:
PO1- Students will have broad knowledge about the principles, technology, instrumentation,

recent developments and proper handling of the modern radiological equipments and proper

execution of the various radiological procedures.

PO2- Demonstrates respect and regard for the dignity of all patients, families, visitors and fellowemployees to ensure a professional, responsible and courteous environment.

PO3- Students will able to evaluating images for technical quality, ensuring proper identification

is recorded.

PO4- Follows established safety practices including biohazards exposure control plan.

PO5- Students able to research and development of new technique and procedures as assigned.
Master of Science in Radio Imaging Technology

FIRST YEAR
PAPER-I: Human Anatomy and Physiology
	THEORY
	Subject Code: MRIT-101

	Total Marks for Evaluation: 100
	No. of Credit Hours: 120, Credits: 4


Course Objective

Students will study about the radiographic anatomy and physiology of the nervous, musculoskeletal, respiratory, circulatory, excretory, endocrine, and reproductive systems, as wellas how to identify separate organs in the human body.
Course Outcome (Cos)
CO1- Understanding normal anatomy of diverse structures and their placement of all organs and bones through lectures and demonstrations.

CO2- Develop your ability to identify and explain the major structures of the human body organisation.

CO3- To comprehend the activities of the body many systems.
CO4- To answer inquiries about functioning and illness.
CO5-To identify and explain the structure and functions of each body system.
	Unit
	Contents
	Credit Hours

	1.
	Gross Anatomy, Radiological and Surface Anatomy of Human Body

Introduction: 

· Anatomy of human body as a whole

· structure of cell and tissues of body:

 Epithelial tissue, Connective tissue, Muscle tissue and Nervous tissue.

Skeletal system:

Classification of bones- 

· Axial skeleton, Appendicular skeleton

· Bones – structure and functions ,

· Formation of bone, growth of skeleton

· Centres of ossification 

· Fracture and dislocation 

· Disease of bones,

Radiological and Surface Anatomy.

Joints: 

· Anatomy of Classification of joints with example

Anatomy of various joints of head and neck, trunk and limbs.
	24 

	2.
	Muscular system- 

· Anatomy ofTypes of muscles
· Position and actions of chief muscles of the body
Cardiovascular System: 

· Anatomy of Pericardium and heart

· Blood vessels

· Types of blood circulation.

Physiology ofBlood –

· Its composition and function- nerve tissue – muscular tissue and types.

 Abnormalities in tissue –ulceration-sepsis- asepsis and antisepsis – the nature of neoplasm- common tumours–malignant tumours- dissemination of malignancy primary and secondary spread.
	23 

	3.


	Respiratory System: 

· Anatomy of Nasal passages and Para nasal sinuses, Pharynx and larynx, Trachea, Bronchi, Lungs, Pleura 

Physiology of Respiratory system- 

· Nasal passages and Para nasal sinuses, 

· Pharynx, and Larynx

· Trachea, Bronchus, Lungs

· The pleura nature and functions of respiration, common terms relating to disease and conditions of this system.

 Lymphatic system – lymph and tissue fluid – main glands and drainage areas in the lymphatic system – lymphoid tissue and the tonsils.
	23 

	4.


	Gastro-intestinal System:
· Anatomy of Parts of GIT

· Oral cavity salivary glands, Oesophagus

· Stomach, small and large intestine

· Liver, gall bladder, pancreas

Physiology of Alimentary systems-

· Functions of Mouth, Tongue, and Teeth

· Salivary glands – pharynx and oesophagus

· Stomach, small intestine (jejunum), large intestine (colon)

· Liver and biliary tract, pancreas

· Functions of the alimentary system – digestion and absorption of food, metabolism, Common terms used in connection with abnormalities of this system.

Urinary System: 

· Anatomy ofKidney, Ureter, Urinary bladder, Urethra.

Physiology of Urinary tract – 

· Kidney, Ureters and bladder

Urethra, Urinary excretion
	25 

	5.
	Reproductive System:  

· Anatomy of Parts of male and female Reproductive system
·  Location and functions
·  Mammary gland
Physiology of Reproductive system- 

· Male genitalia, Female genetalia mammary glands, Menstruation, Pregnancy and lactation, Common terms related to abnormalities of this system.

Physiology of Reticulo endothelial system – 

· Liver and spleen, Bone marrow, Life cycle of red and white corpuscles of the blood.

Endocrine Glands: 

· Location, structure and functions of: Pituitary, Thyroid, Parathyroid, Suprarenal, Pancreas.
Physiology of Ductless glands (endocrine system ) – 

· Anatomical location of: Pituitary, Thyroid, Parathyroid, Adrenal, Thymus.

Pancreas and gonads – their function, common terms related to this system.
	25 


Human Anatomy and Physiology Practical
	Practical
	Subject Code: MRIT-101P

	Total Marks for Evaluation: 100
	No. of Credit Hours: 120, Credits: 4


	S.No.
	List of Experiments
	Credit hours

	1.
	Gross Anatomy, Radiological and Surface Anatomy of Human Body

· Histology of types of epithelium

· Histology of serous, mucous & mixed salivary gland
	120

	2.
	Skeletal system and Muscular system
· Histology of the 3 types of cartilage

· Demo of all bones showing parts, radiographs of normal.

· Bones& joints, Histology of compact bone (TS & LS). Demonstration of all muscles of the body.

· Histology of skeletal (TS & LS), smooth & cardiac muscle.
	

	3.
	Cardiovascular System
· Demonstration of heart and vessels in the body.

· Histology of large artery, medium sized artery and vein, large vein.

· Microscopic appearance of large artery, medium sized artery & vein, largevein, pericardium.

· Histology of lymph node, spleen, tonsil & thymus,Normal chest radiograph showing heart shadows, Normal angiograms.
	

	4.
	Respiratory System
· Demonstration of parts of respiratory system.

· Normal radiographs of chest.

· Histology of lung and trachea.
	

	5.
	Demonstration of reflections
	

	6.
	Urinary system

· Demonstration of parts of urinary system

· Histology of kidney, ureter, urinary bladder.
	

	7.
	Reproductive System
· Demonstration of section of male and female pelvis with organs in situ.

· Histology of testis, vasdeferens, epididymis, prostate, uterus, fallopian tubes, ovary.

· Radiographs of pelvis – Hysterosalpingogram
	

	8.
	Reticulo endothelial system
· Demonstration of the glands.

· Histology of pituitary, thyroid, parathyroid, suprarenal glands.
	

	9.
	Nervous System 

· Histology of peripheral nerve & optic nerve, 

· Demonstration of all plexuses and nerves in thebody, Demonstration of all part of brain, Histology of cerebrum, cerebellum and spinal cord.
	

	10.
	Sense Organs
· Histology of thin and thick skin.

· Demonstration and histology of eyeball.

· Histology of cornea & retina.
	

	11.
	Haemoglobinometry

· White Blood Cell Count.

· Red Blood Count.

· Determination of Blood Groups

· Leishman’s staining and Differential WBC count.

· Determination of packed cell Volume

· Erythrocyte sedimentation rate [ESR].

· Calculation of blood indices

· Determination of Clotting Time, Bleeding Time

· Blood pressure Recording

· Auscultation for Heart Sounds

· Artificial Respiration

· Determination of vital capacity
	


Reference Books:
1. William Davis, Understanding Human Anatomy and Physiology, McGraw Hill
2. Chaurasia, A Text Book of Anatomy
3. Ranganathan, T.S., A Text Book of Human Anatomy
4 .Fattana, Human Anatomy, (Description and Applied), Saunder’s& C P Prism Publishers, Bangalore
5. Ester. M. Grishcimer, Physiology & Anatomy with Practical Considerations, J.P. LippinCott.
Philadelphia
PAPER-II: Instrumentation of Conventional X- Ray Equipment’s
	THEORY
	Subject Code: MRIT-102

	Total Marks for Evaluation: 100
	No. of Credit Hours: 120, Credits: 4


Course objectives

Students are able to understand about the general physics related to medical imaging technology. Construction, application and working of Equipment’s used in x- ray.

Course Outcome (Cos)
CO1- Students will be able to understand the construction and equipment description of X-ray, fluoroscopy, and mammography.

CO2- Knowledge of basic physics associated with radiology.

CO3- Maintenance and care of x-ray Equipment’s used in radiology departments.

CO4- Quality control and assurance of Radiology Equipment’s.

CO5- Students will learn about technicalparameters and exposure factors based on anatomical region.
	Unit
	Contents
	CREDIT HOURS

	1.
	Electrical energy and its uses: 

· Generation of electrical energy

· Ac/dc

· Poly-phase supply

· Distribution of electrical energy

· Uses of electrical energy

· Current loads and power loss

· Uses of electricity in the hospitals

· Safety rules for radio-diagnosis
	23

	2.
	X-ray circuits:

· X ray circuits, X ray circuit components

· Filament circuits, High voltage circuits, Main voltage compensation

· Stabilizers and UPS

Fuses and switches:

· Fuses, Switches

· Earthing, High-tension cables, construction and design

· Rectification, Types of rectifiers 

· High tension transformers

· High tension switches
	25

	3.


	Generators:

· Types of generators, Capacitor discharge generator

· Battery powered generator, Medium frequency and high frequency generator

· Tube rating

Regulating and safety devices:

· Regulating and safety devices, Circuit breakers

· Primary and secondary switches

· Exposure switching and its application

· Interlocking circuits, Magnetic relay

· Thermal relay switches, Interlock in tube circuit and overload interlocks
	24



	4.
	x-ray circuit timers:

· Exposure timers 

· Timing systems

· Electronic timer

· Ionization timer

· Photo timer

· Synchronous timer and impulse timer
	22

	5.
	Beam limiting devices:

· Devices improving radiographic quality

· Cone 

· Cylinder

· Collimator

· Grid

· Filter


	22


Reference Books:
1. X- ray equipments for radiographers- Noreen Chesney and Muriel Chesney
2. Christensens physics of diagnostic radiology
3. Physics for radiographers- George hay
4. Equipments in diagnostic radiology- E. forster
PAPER-III: Radiographic Procedures
	THEORY
	Subject Code: MRIT-103

	Total Marks for Evaluation: 100
	No. of Credit Hours: 120, Credits: 4


Course objectives

Students will gain knowledge about the radiological anatomy of different parts ofthe body and systems of the body, and differentiate between normal radiographic films and films with any pathology.

Course Outcome (Cos):
CO1- To understand the normal Radiological anatomy and abnormalities related to that.
CO2- Students will be able to understand patient preparation as well as patient position for

different radiological procedures

CO3- Students will develop skills to perform different radiological procedures.
CO4- Students will learn the management of contrast.
CO5- Students will develop skills to understand the benefit Vs risk of the procedure.
CO6- Students have knowledge about the recent advancement and replacement of conventional radiographic procedure.
	Unit
	Contents
	CREDIT HOURS

	1.
	Urinary system imaging (IVU, MCU, RGU), Barium studies, Distal colography, Defaecography
· Revision of anatomy and physiology
· Clinical indications and contraindications, patient preparation, contrast media used and dosage, physiological process by which urinary tract in outline
· Film sequence (projection and timing), normal anatomy on films , additional techniques , radiation protection, care of patient during and after examination
· Pathological conditions of urinary system: kidneys, ureter, urinary bladder and urethra.
	22

	2.
	Biliary system (PTC, ERCP, T-TUBE Cholangiography, Pre- operative Cholangiography), Sialography and  Sinography, Hysterosalhingography (HSG)

· Revision of anatomy and physiology, clinical indications and contraindications, patient preparation, contrast media used and dosage

·  film series, radiation protection,  patient  care, normal anatomy.

· Pathological conditions.

Procedures which are obsolete or rarely used: an overview
Pyelography- indications and contradictions, contrast used, patient ore oration, injection technique, film sequence, projections, patient care

· Pelvimetry

· Oral cholecystography/ intravenous cholangiography

· Dacro-cystography

· Arthrography, Discography
	22

	3.
	Conventional – non contrast, special situations

Pediatric radiography

Special needs of patient and radiographers, equipment considerations, use of dedicated equipment and accessories, technical considerations, the need to modify “adult” techniques, selection of exposure factors , image quality considerations, radiation protection of the patient, special techniques peculiar to children as follows:

· Anorectal  malformation- contrast study

· Intersex disorders-contrast study

· Esophageal atresia –pre/post-operative

· Intussusception

· Congenital dislocation of hip

· Scoliosis

· Leg-length measurements

· Assessment of bone age

Non- accidental injury, Radiography of babies in incubators
	26

	4.
	Geriatric Radiography

· Understanding patient profile, possible difficulties during radiography, technical considerations need to carry out standardized projections in unconventional position.

Equipment and accessories, exposure factor considerations in view of variations in skeletal tissue, special care.
	24


	5.
	Trauma/ emergency Radiography

· Limb fractures.

· Selection of suitable x-ray equipment, patient position, radiographic projections and sequence for each patient.

· Modification of routine positioning, X Ray tube and film, radiation protection and patient care.

Operation Theatre Radiography

· Operative cholangiography, orthopedic procedures, pre- operative chest.

Strict observation of asepsis, preparation of radiographer and equipment/ accessories.

· careful safe use of mobile and fluoroscopic equipment, radiation protection, patient care, protection of theatre staff, rapid availability of radiographic image.

Mammography

· Anatomy and physiology of breast, knowledge about the nature of x ray be suitable for breast imaging

· equipment suitable for generating such X- radiation, image recording devices

· Techniques for various projections,exposure factors, Radiation protection, Techniques of biopsy procedures

Characteristics of benign and malignant lesions, patient care, and female attendant.
	26


Radiographic Procedures Practical
	Practical
	Subject Code: MRIT-103P

	Total Marks for Evaluation: 100
	No. of Credit Hours: 120, Credits: 4


	S.No.
	List of Experiments
	Credit hours

	1.
	Radiography in various positions for all the special radiological procedures, using contrast media as per syllabus.

· Urinary system imaging (IVU, MCU, RGU)

· Gastrointestinal tract imaging

· Biliary system (PTC, ERCP, t-tube cholangiography, pre- operative cholangiography)

· Sialography and sinography

· Hysterosalpingography (HSG)

· Procedures which are obsolete or rarely used: an overview

· Conventional – non contrast, special situations

· Paediatric radiography

· Geriatric Radiography

· Trauma/ emergency radiography

· Operation Theatre Radiography

· Mammography
	120


	2.
	Positioning and Emergency care of various cases patients 
	

	3.
	Prescribed filters and wedges
	

	4.
	Protection of various organs
	


RefernceBooks:-
1. Clark, Radiographic Positioning and Special Procedure
2. Chapman, Radiological Procedure
3. Krishnamurthy, Medical Radiographic Technique & Darkroom Practice
4.Radiological Procedures- BushanLakhar
5. William Davis, Understanding Human Anatomy and Physiology, McGraw Hill
6.Chaursia’s, Practical of Human Anatomy

PAPER-IV: Radiation Physics
	THEORY
	Subject Code: MRIT-104

	Total Marks for Evaluation: 100
	No. of Credit Hours: 120, Credits: 4


Course objectives

The purpose of this course is to provide an understanding different type of x raytube and how it work. This course also provide fundamental knowledge of films, cassette and intensifying screen.
COURSE OUTCOME:

CO1- Acquired the skill in handling film screen and planning of dark room.
CO2- Acquire the skill in handling X ray machine and Digital radiography.
CO3- Understand the basic concept, fundamental principles related to Films, Screen.

CO4- Select cassette size, Demonstrate loading and unloading of films and guidelines for storageof films.

CO5- To determine development in the radiographic image quality.
	Unit
	Contents
	Credit hours

	1.


	Radiation and its production

· Radiation

· Types of radiation

· Production of x-rays

· Heel effect

· Line focus principle

· x-ray tube

· X-ray tube

· Crookes tube

· Gas tube

· Coolidge tube

· Stationary tube

· Rotating anode x-ray tube

· X ray generators
	24

	2.
	Interaction with Radiation

· Interaction of x-ray with matter

· Attenuation

· Characteristic curve

X-ray film and Cassettes

· X-ray film

· Photographic characteristic of x-ray film

· Intensifying screen

· Cassettes

Image Quality

· Image quality

· Factors affecting image quality

· Filters
	22

	3.
	Dark room and Digital Radiography

· Darkroom

· Film processing

· Automatic film processor

· Fluoroscopy

· Image intensifier

· Linear energy transfer

· Relative biological effectiveness

· Radioactivity

· Photo stimulable phosphor

· Digital radiography
	22

	4.
	Dosimetry:
· Sensitometer

· Densitometer with Software

· Personal Dosimeter

· Radiation Survey Meter
	21

	5.
	Quality Assurance

· Beam Alignment Test Tool, Grid Alignment Test Tool, Focal Spot Test Tool

· Collimator Test Tool, To check the congruence between the Radiation field and optical field with the help of Collimator Test Tool

· To check the Alignment of the Radiation beam by the using the Beam Alignment Test Tool

· To test the consistency of the KVp by using Digital KVp Meter.

· To verify the Inverse Square Law by using Pocket Dosimeter.

· To measure the Radiation output of the X-ray Machine using Dosimeter.

· To check the perpendicularity of the X-ray beam to Image Receptor.

· To check the consistency of the X-ray Films.

· To check the Density of the X-ray Film

· To check the Leakage of Radiation , if any
	28


Reference Books:                                                                            
1. K.Thalayan, Basic of Radiological Physics

2 .K.Thalayan, Textbook of Radiological Safety

3. Rehani, Advance Medical Physics

PAPER-V: Advance Technique and Instrumentation of Ultrasound
	THEORY
	Subject Code: MRIT-105

	Total Marks for Evaluation: 100
	No. of Credit Hours: 120, Credits: 4


Course objectives

Student will gain knowledge about the instrumentation of ultrasound and machine,it’s construction. What are the advantage and disadvantage of doing ultrasound andprocedures done in ultrasound.
COURSE OUTCOME (COs):
CO1- To comprehend the overall design of an ultrasound machine.

CO2- Develop your knowledge about the functions of various parts of an ultrasound equipment.

CO3- Learn about patient preparation for various ultrasound procedures, as well as ultrasoundguided biopsies and FNAC.

CO4- Students may be informed of their legal and medical rights.

CO5-Students have knowledge about the recent advancement of ultrasound.
	Unit
	Contents
	Credit hours

	1.
	Introduction and principle of ultrasound:

· Introduction to ultrasound

· Basic principle of ultrasound

· Interaction of ultrasound with matter

· Ultrasound generation
	22

	2.
	Transducer 

· Construction of Transducer

· Types of transducers
· Wave propagation
	22

	3.
	Modes and artefacts

· Modes of ultrasound

· Image Recorded in Ultrasound

· Doppler ultrasound

· Doppler effect

· Artefacts in Ultrasound
	24

	4.
	Clinical Applications of Ultrasound-

Indications, Preparation and Scanning Technique

· Abdomen

· Liver

· Gall bladder

· Biliary tract

· Pancreas

· Spleen

· Kidneys

· Ureter

· Bladder
· PNDT
	27

	5.
	Clinical applications of Doppler:

· Clinical applications of Doppler Ultrasound

· Biological effects of ultrasound

· Tissue harmonic imaging

· Machine control
	25


Advance Technique and Instrumentation of Ultrasound Practical 
	Practical
	Subject Code: MRIT-105P

	Total Marks for Evaluation: 100
	No. of Credit Hours: 120, Credits: 4


	S.No.
	List of Experiments
	Credit hours

	1.
	Clinical Applications of Ultrasound-

Indications, Preparation and Scanning Technique

· Abdomen

· Liver

· Gall bladder

· Biliary tract

· Pancreas

· Spleen

· Kidneys

· Ureter bladder

· According to syllabus
	120


	2.
	· Positioning and treatment of various cases patients by using Ultrasonography 
	

	3.
	· Clinical applications of Doppler Ultrasound
	

	4.
	· Protection for Ultrasound Waves
	


Reference Books:

1. Chapman, Radiological Procedure

2. Bhushan L Lakkar, Radiological Procedure

3. Clark, Radiological Procedure

4. Kartikeyan, Step by Step CT Made Easy

5. Khurana, 3D&4D Ultrasound: A Textbook and Atlas

PAPER-VI: Radiation Protection and Management of Radiology Department
	THEORY
	Subject Code: MRIT-106

	Total Marks for Evaluation: 100
	No. of Credit Hours: 120, Credits: 4


Course objectives

Students will gain knowledge about the radiation protection, principles &amp; protocolsof different radiological modalities present in radiology department. Students willalso learn about the radiation protection of their self, radio technologist as well aspatient and patient party.

Course Outcomes (COs):
CO1- Student Should have a responsible, sensitive, and caring attitude toward patients and peers.

CO2- Capable of exchanging information by oral, writing, and electronic means.

CO3- Student should be able to process images and handle all imaging and radiological

equipment autonomously.

CO4- Student should be able to independently comprehend mammography, CT scan, and MRI processes. Provide help with advanced radiological techniques.

CO5- Knowledge about different radiation protection rules  and dose limits and to apply them.

	Unit
	Contents
	Credit hours

	1.
	Introduction and need toradiation protection:

· Introduction to Radiation protection

· Need for protection

· Aim of radiation protection

Basic radiation units and quantities:

· Exposure

· Absorbed dose

· Absorbed dose equivalent

· Quality factor

· Tissue weighting factor.

Concept of ALARA:

· Concept of ALARA (or ALARP)

· ICRP regulation

· Maximum permissible dose

Exposure in pregnancy, children
	24

	2.
	X-ray room layout:

· Protection for scatter radiation and leakage radiation

· X-Ray room design

· Structural shielding

· Protective devices

· Radiation signage

Radiation Protection:

· Structural shielding

· Protective devices

· Radiation signage

· Work load

· Use factor

· Occupancy factor

· Protection in Diagnostic Radiology

Protection for primary radiation
	24

	3.
	Evaluation of Radiation hazards:

· Technical protective consideration during Radiography

· Evaluation of hazards

· Effective communication

· Immobilization

· Beam limiting devices

· Filtration

· Exposure factors

Radiation Protection:

· Protection in:

· Fluoroscopy

· Mammography

· Mobile Radiography

· CT SCAN

Angiography room
	25

	4.
	Radiation dosimetry:

Radiation measuring instruments

Area monitoring

Personnel dosimeters

· Film badge

· Thermo luminescent dosimeter

· Pocket dosimeter.


	22

	5.
	Biological effects of Radiation:

· Biological aspects of Radiological protection

· Biological effects of radiation

· Direct & Indirect actions of radiation

· Concept of detriment – Deterministic & stochastic effect of radiation – somatic

· and genetic effects

· Dose relationship

Effects of antenatal exposure
	25


References:  
1. Christensen, Physics of Diagnostic radiology
2. Euclid Serum, Radiation Protection
3. Thalayin K.,Text book of Radiological Safety
4. James E. M., The Physics for Radiation Protection
5.ICRP manual
PAPER-VII: Bio-Statistics
	THEORY
	Subject Code: MRIT-107

	Total Marks for Evaluation: 100
	No. of Credit Hours: 120, Credits: 4


Course objectives

Students will gain knowledge about the biostatical calculations for different

samples.

Course Outcome (COs):

CO1- Students will learn how to collect samplesize, to categories the raw datainto desired categories.
CO2- Student will learn how to calculate mean, median, mode.

CO3- How to apply different tests such as T- student test, chi-square test, one way anova test, two way anova test etc.

CO4- Student will be able to apply and understand different statically equationsand use them for result calculation.
CO5 – Demonstrate basic analytical techniques to generate results.

	Unit
	Contents
	Credit hours

	1.
	Introduction

· Introduction to Biostatistics and research methodology, types of variables and scales of measurements

· Measures of central tendency and dispersion, rate, rate, ratio, proportion, incidence & prevalence.

Sampling

· Random & non-random sampling.

·  Various methods of sampling-simple random.

· Stratified, systematic, cluster and multistage.

· Sampling and non-sampling errors.

· Methods of minimizing these errors.
	24

	2.
	Basic probability distributions and sampling distributions

· Concept of probability distribution. Normal, Poisson and Binomial distributions.
· Parameters and applications

· Concept of sampling distributions. Standard error and confidence intervals.
· Skewness and Kurtosis.
	22

	3.
	Tests of significance

· Basics of testing of hypothesis-Null and alternate hypothesis.
 Type I and Type II errors.
·  Level of significance (parametric) and power of the test, p value.
·  Tests ofsignificance –t-test (paired & unpaired).
·  Chi square test and test of proportion,

             one-way analysis of variance.
· Repeated measures analysis of variance.
· Repeated measures analysis of variance.

· Tests of significance (nonparametric)-
· Mann-Whitney u test, Wilcoxon test, Kruskal-Wallis analysis of variance.
· Friedmann's analysis of variance.
	25

	4.
	Correlation and Regression

· Simple correlation-Pearson and Spearman's.

· Testing the significance of correlation

· Coefficient linear and multiple regression.

Sample size determination

· General concept. Sample size for estimating means and proportion.

· Testing of difference in means and proportions of two groups.

Study designs

· Descriptive epidemiological methods- case series analysis and prevalence

             studies. 

· Analytical epidemiological methods- case control and cohort studies.

· Clinical trials/intervention studies, odds ratio and relative risk, stratified analysis.
	25

	5.
	Multivariate analysis

· Concept of multivariate analysis, introduction to logistic regression and survival Analysis.

Reliability

· Reliability and validity evaluation of diagnostic tests.

Format of scientific documents

· Structure of research protocol.

· Structure of thesis/ research report, formats of reporting in scientific journals.

· Systematic review and meta analysis.
	24


Recommended Books:
1. Cooper & Schindler, Business Research Methods, Tata McGraw Hill.
2. Saunders Research Methods for Business Students, Pearson Education, 2007.
3. Malhotra Naresh K., Marketing Research, Pearson Education.
4. Fisher, R.A., Statistical Methods for Research Works, Oliver & Boyd, Edinburgh.
5. Chow, Statistical Design and Analysis of Stability Studies, Marcel Dekker, New York.
6. Finney, D.J., Statistical Methods in Biological Assays, Hafner, New York.
7. Montgomery, D.C., Introduction to Statistical Quality Control, Willy.
8. Lipschutz, Introduction to Probability and Statistics, McGraw-Hill.
Hospital Posting
	Practical
	Subject Code: MRIT-108P

	Total Marks for Evaluation: 100
	No. of Credit Hours: 120, Credits: 4


Course Code: MRIT108 P
Course Contents:
	S.No.
	List of Experiments
	Credit hours

	1.
	Students shall be deputed to various imaging modalities of Radiology department wherein they shall undergo practical training of :

· Handling of patients.
· Collection and processing of investigation 

· Special procedures- (CT Scan, Ultrasound etc).
· Equipmentation.
· Identification of patient’s particulars based on CR number, Lab Number and transfer of samples from collection to different labs.

· Each student is required to maintain a logbook of the various posting. Student’s performance shall be evaluated on continuous basis by the faculty posted in various sections. 

· The faculty shall submit the assessment records of each student posted in his/her section on monthly basis to the HOD. Marks will be awarded out of 100.
	120


YEAR - II

PAPER-I: Advanced Techinques and Instrumentation of CT (MRIT-201)
	THEORY
	Subject Code: MRIT-201

	Total Marks for Evaluation: 100
	No. of Credit Hours: 120, Credits: 4


Course objectives

Students will be able to understand and perform various ct examinations and procedures. Also they will have knowledge about the protocol and procedures of radiation protection in CT.

Course Outcome (COs):
CO1- The theory underlying the techniques covered should be clear to the student.

CO2- Students will have established a thorough knowledge of the principles, technology, and instruments by the time they successfully complete the M.Sc. course.

CO3- Recent developments of computed Tomography, appropriate use of modern radiological equipment, and precise execution of various radiological processes.

CO4- To develop skilled personal capable of operating contemporary radiological equipment and having a prosperous career.

CO5 – Student will learn to work on different image reconstruction techniques to improve image quality.
	Unit
	Contents
	Credit Hours

	      1.


	Introduction to Computed Tomography and Principle of Computed Tomography

· History

· EMI scanner

· Advantage and Disadvantages of CT

· Basic principle of CT

Generations of Computed Tomography

· 1st generation CT
· 2nd generation CT
· 3rd generation CT
· Slip ring technology
· 4th generation CT 
· Electron beam CT
· Dual Source CT
· Flat Panel Detector CT
· Single and Multi-slice Technology
	24


	2.
	Instrumentation

· CT scanner gantry

· Detectors & Data Acquisition System Generator

· Computer and image processing System Image display system

· Storage, recording and communication system

· CT control console

· Options and accessories for CT systems
	25

	    3.


	Image Reconstruction

· Basic principle

· Reconstruction algorithms

· Image reconstruction from projections 

· Types of data Reconstruction

Image Display and Image Quality

· Image formation and representation Image processing

· Pixel and voxel

· CT number 

· Window level and window width 

· Qualities

· Resolution

· Contrast, Sharpness and Noise properties in CT
	24


	     4.
	CT Artefacts

· Classification of Artifacts, Types of Artifacts, Causes of Artifacts, Remedies of Artifacts

Diagnostic aspects of CT and post Processing Techniques

· CT dose index, DLP, HRCT, Isotropic imaging

· Patient management, Patient preparation, Positioning, Technologist role, Protocols for whole body imaging.
· Clinical applications of CT, 2D & 3D imaging, 4D imaging 

· MPR, SSD, Volume Rendering

· Cardiac CT, Pulmonary angiography, Peripheral angiography, Cerebral angiography, Abdomen angiography, Renal angiography

· HRCT temporal bone
	25

	5.
	CT Fluoroscopy

· CT Guided biopsy
· PETCT

· CT Coronary angiography

· CT Enteroclysis
	22


Advanced Techinques and Instrumentation of CT Practical
	Practical
	Subject Code: MRIT-201P

	Total Marks for Evaluation: 100
	No. of Credit Hours: 120, Credits: 4


	S. No.
	List of Experiments
	Credit Hours

	      1.
	Patient preparation

Patient positioning:

· Protocol for adult whole-body CT

· Protocols for pediatric whole-body CT

· Documentation

· CT Artifacts

· CT Angiography

· CT Fluoroscopy

· CT perfusion scanning

· Dental scan

· CT Colonoscopy

· CT Bronchoscopy

· CT Coronary Angiography

· CT Calcium scoring
· Performing all non-contrast and contrast computed tomographyprocedures.


	120

	2.
	Radiation protection

· Care of patient during procedures including contrast media management.
· General care
· Functional tests
· Quality assurance program
· Acceptable limits of variation
· Corrective action
	

	     3.
	Various post processing techniques
· Evaluation of image quality

· Clinicalfindings
	

	     4.
	Post procedural care of the patient.

· After Care of Patient
	


References:

1- Euclid S., Computed Tomography- Physical Principle, Clinical application & quality control

2- Stewart C. B., Computed Tomography.

PAPER-II: Advanced Techniques and Instrumentation of MRI (MRIT-202)
	THEORY
	Subject Code: MRIT-202

	Total Marks for Evaluation: 100
	No. of Credit Hours: 120, Credits: 4


Course objectives

Students will be able to understand the basic principle and physics of MRI scan and Protocols

needed for MRI examination.

Course Outcome (COs):
CO1- It enables the students to comprehend the physical theories and principles underlying diagnostic MRI imaging modalities.

CO2- Image reconstruction techniques, as well as image quality measurements and how they relate to how the image looks, are all explained for each imaging modality.

CO3- Additionally, they ought to give the imaging technician knowledge of contemporary technology as well as the physical theories that govern radiation and image quality.

CO4- Students learns about the patient preparation and safety measures used in MRI.

CO5 – Students will be able to exhibit a high level of clinical performance and competence.
	    Unit
	Contents
	Credit Hours

	    1.


	Introduction and Basic Principle of Magnetic Resonance Imaging

· History of MRI, Electricity & Magnetism, Laws of magnetism.

· Atomic structure, Motion within the atom, The Hydrogen nucleus, Precession

· Larmor equation, Resonance, MR signal, Free induction decay signal, Relaxation

· T1 recovery, T2 decay, Pulse timing & parameters.

MRI Hardware

· Introduction

· Permanent magnets, Electromagnets, Super conducting magnets

· Fringe fields, Shim coils, Gradient coils

· Radio-frequency coils, The pulse control units.

· Patient transportation system, Operator interface
	22

	     2.


	Encoding, Data collection & Image formation

· Introduction

· Gradients, Slice selection, Frequency encoding Phase encoding

· Scan timing, Sampling, Data space

· K-space, K-space filling and fast Fourier transformation

Pulse Sequences

· Introduction to Basic Pulse Sequences. 

· Spin echo sequences, Conventional spin echo, Fast spin echo 

· Inversion recovery, STIR, FLAIR

· Proton Density Imaging, Gradient echo pulse sequences, Conventional gradient echo.

· The study state, SSFP

· Coherent residual transverse magnetization, Incoherent residual transverse magnetization.

· Ultra- fast imaging, Advanced imaging techniques

· EPI
	24

	     3.


	MRI Parameters & Trade offs

· Introduction

· Signal To Noise Ratio (SNR) &How to increase SNR, Contrast to Noise Ratio (CNR)

· Spatial resolution & how to increase the spatial resolution

· Scan time & how to reduce time.

· Trade off, Decision making, Volume imaging

MRI Artefacts

· Introduction

· Phase miss-mapping, Aliasing or wrap around, Chemical shift artefact, Chemical misregistration, Truncation artefact/Gibbs phenomenon, Motion of the patient.

· Magnetic susceptibility artefact, Magic angle artefact, Zipper artefact, Shading artefact, Cross excitation and cross talk.
	24



	4.


	MRI Contrast Agents

· Introduction

· Uses and methodology

· Review of weighting

· Mechanism of action

· Dipole-dipole interactions

· Magnetic susceptibility

· Relaxivity

· Gadolinium safety

· Feridex safety

· Current applications of contrast agents

Flow Phenomena & MRI angiography

· Introduction

· The mechanisms of flow

· Time of flight phenomenon

· Entry slice phenomenon

· Intravoxel dephasing

Flow phenomena compensation

· Gradient moment rephrasing
· Pre saturation
· Even echo rephrasing
· MR Angiography
	24


	5.


	Clinical Applications, Scanning Protocols and Safety aspects

· Protocols for whole body imaging

· The main magnetic field

· Gradient magnetic field

· Radiofrequency fields

· Projectiles, Implants and prostheses Pacemakers

· Medical emergencies

· Patient monitoring

· Monitors and devices in MRI

· Claustrophobia

· Quenching

· Safety tips

· Layout planning

Recent advances in MRI

· Newer sequences

· MRS

· Functional MRI

· Cardiac MRI

· PET MRI


	25



Advanced Techniques and Instrumentation of MRI Practical
	Practical
	Subject Code: MRIT-202P

	Total Marks for Evaluation: 100
	No. of Credit Hours: 120, Credits: 4


	S. No.
	List of Experiments
	Credit Hours

	1.
	Patient preparation

Patient positioning 

· Basic Principles

· RF transmitter and receiver coils

· Gradient coils

· Shim coils

· RF shielding

· Spin echo pulse sequences – turbo spin echo pulse sequences

· Gradient echo sequence – turbo gradient echo pulse sequences

· Inversion recovery sequence – STIR sequence, FLAIR sequence

· MR Contrast media

· MR angiography

· MR spectroscopy

· Protocols in MRI for whole body

· MRI artefacts

· Safety aspects in MRI

· Cardiac MRI

· Musculoskeletal imaging protocols

· Abdominal imaging protocols

· Functional imaging techniques

· Performing all non-contrast and contrast MRI procedures.
	120 

	2.
	Planning of different scanning planes.

· Parameters and their tradeoffs

· Patient monitoring during theprocedures.
	

	3.
	Various post processing techniques 

· Evaluation of image quality

Clinicalfindings.
	

	4.
	Post procedural care of thepatient.

After care of Patient.
	


References:

1 Stark & Bradley, Fundamentals of MRI.
2 Catherine W., MRI in Practice.
3 Stewart C B., MRI Physics & Biological Principle.
PAPER-III: Nuclear Medicine Technology and Interventional Radiology (MRIT-203)
	THEORY
	Subject Code: MRIT-203

	Total Marks for Evaluation: 100
	No. of Credit Hours: 120, Credits: 4


Course objectives

Students will understand the basic principle and physics of nuclear medicine and Preparation of patient for nuclear medicine examination. Preparation and precautions while handling radiopharmaceuticals. Knowledge of indications, contraindications, contrast media, radiation

dose, exposure timing and radiation safety measures for different interventional radiological

procedures and Knowledge of post procedural care.

Course Outcome (COs):
CO1- Scanning of patient with various nuclear medicine protocols for better representation of images and Post processing for nuclear medicine data

CO2- Management of patient for any late reactions associated with radiotracers in nuclear medicine

CO3- Understanding the principle for production of Radio nuclides, such as generators and reactors

CO4- To know management and positioning of patients while performing interventional radiological procedures.

CO5- To understand the patient preparations needed before any interventional radiological examination.
	Unit
	Contents
	Credit Hours

	1.


	Introduction to NMT and Radioactive
· Transformation

· Basic atomic and nuclear physics

· History of radioactivity, Units & quantities, Isotopes, Isobars, Isomers

· Radioactivity and half-life, Exponential decay, Specific activity, Modes of Radioactive decay, Parent daughter decay.

Production of Radio nuclides

· Reactor produced radionuclide

· Reactor principles

· Accelerator produced radionuclide

· Radionuclide generators.

Radio pharmacy & Handling & Transport of Radio-nuclides

· Cold kits 

· Radio pharmacy used in Nuclear medicine, Radiopharmaceuticals used in various procedures

· Safe handling of radioactive materials 

· Procedures for handling spills


	25

	2.
	Equipment’s of NMT

· Gamma camera
· PET, SPECT (working principle)
· Instrumentation
· The Anger Camera, Basic principle 
· System components
· Detector system and electronics, Collimators
· Image display and recording systems
· Scanning camera
	24

	3.
	In vivo Technique

· Static and dynamic studies 
· Thyroid imaging
· Imaging of bone 
· Respiratory system 
· Urinary system
· G.I. system 
· Cardiovascular system 
· Iodine131 uptake studies
· Iodine 131 therapy for thyrotoxicosis and thyroid ablation
	21

	4.


	Introduction to Interventional Radiology, Contrast media & Emergency Drugs

· Need for interventional procedures

· Informed consent, Patient care, Patient preparation, Patient monitoring

· Role of technologist in interventional procedure, Types of contrast media

· Method of administration, Contraindication

· Contrast reaction management, Emergency crash cart.

Angiographic Equipment’s, Catheters & guide wires

· Basics of Angiographic equipment’s

· Single and biplane angiographic equipment

· Angiographic Table, Image intensifier, Flat panel detector 

· Electromechanical injectors, Catheters, Types of catheters & guidewires

· Seldinger technique
	26

	5.


	Digital Subtraction Angiography

· Types

· Instrumentation

Sterile Techniques & Radiation Protection

· Laying up a sterile trolley

· Sterile techniques

· Radiation protection for staff and patient 

· Protective devices

· Monitors

Interventional Procedures

· Cardiac

· Vascular

· Nonvascular

· PTC

· Cardiac catheterization
	24


Nuclear Medicine Technology and Interventional Radiology Practical 
	Practical
	Subject Code: MRIT-203P

	Total Marks for Evaluation: 100
	No. of Credit Hours: 120, Credits: 4


	S. No.
	List of Experiments
	Credit Hours

	1.
	Patient preparation

Positioning for Various Interventional and nuclear medicine procedures:

· In vivo technique 
· Static and dynamic studies 
· Thyroid imaging 
· Imaging of bone 
· Respiratory system 
· Urinary system 
· G.I. system 
· Cardiovascular system 
· Iodine131 uptake studies 
· Iodine 131 therapy for thyrotoxicosis and thyroid ablation.
	120 



	2.
	Radiation protection for patient

· Occupational workers and public during Various Interventional and nuclear medicine procedures.
	

	3.
	Basic physics 

· Working principle of Interventional and NMTequipment’s
	

	4.
	Procedure

· Post processing techniques 

· Evaluation of Image quality 

· Clinical finding.
	

	5.
	Post procedural care of the patient.

· After Care of Patient.
	

	6.
	Interventional Procedures

· Cardiac Procedure 

· Vascular Procedure

· Nonvascular Procedure

· PTC

· Cardiac catheterization
	


References:

1. Cope & Constantin, Current Techniques in Interventional Radiology 

2. Anthony W., Andreas A., Interventional Radiology - A Practical Guide 

3. Sorenson, Physics in Nuclear medicine

4. Powsner, Physics of Nuclear medicine

PAPER-IV: Care of Patient in Diagnostic Radiology and Management of Health Care Organization (MRIT-204)
	THEORY
	Subject Code: MRIT-204

	Total Marks for Evaluation: 100
	No. of Credit Hours: 120, Credits: 4


Course objectives

The objective is to learn about the assessment and handling patient and patienttransfer techniques in the department, as well as infection control amongst self andthe patient.

Course Outcome (COs):
CO1- Communication with Patient as well as taking patient history and consent.
CO2- Acquire the skill handling patient in different condition and know the mechanism techniques and patient transfer techniques. 

CO3- Understand the Sterilization techniques, medication, administration and infection control

CO4- Understand the legal issues, professional ethics and documentation.

CO5 – Student will be able to determine appropriate patient interaction and preparation for all radiologic examinations and procedures.
	Unit
	Contents
	Credit Hours

	1.


	Introduction to Patient Care

· Responsibilities of the Healthcare facility 

· Responsibilities of the Imaging Technologist

General Patient Care 

· Patient transfer technique, Restraint techniques, Aspects of patient comfort 

· Specific patient conditions, Security of patient property 

· Obtaining vital signs 

· Laying up a sterile trolley 

· IV injection administration

Sterilization

· Infection Control, Isolation technique, Infection sources 

· Transmission modes, Procedures

· Psychological considerations Sterilization & sterile techniques.
	22

	2.
	Patient Education Communication

· Patient communication problems

· Explanation of examinations 

· Radiation Safety / Protection 

· Interacting with terminally ill patient 

· Informed Consent
	24

	       3.
	Hospital Sructure

· Hospital structure andorganization
Radiography as a Profession
· Professionalism

· Projecting professional image

· Professional and personal qualities (both essential and desirable) of theradiographer.

Communication and Relational skills

· Development of appropriate communication skills with patients.

· Verbal and non- verbal communication 

· Appearance and behavior of the radiographer.
	23


	      4.
	Moving and lifting patients.

· Hazards of lifting and maneuvering patients.

· Rules for correct lifting.

· Transfer from chair or trolley to couch and vice-versa.

· Safety of both lifter and the lifted must be emphasized. 

· Highlight on handling of geriatric, pediatric, and trauma patients

Communicable Diseases (special reference to aids)

· Cross infection and prevention

· Patient hygiene

· Personal hygiene

· Department hygiene

· Handling of infectious patients in thedepartment.

· Application of asepsis.

· Inflammation and infectionprocess.
	26


	      5.


	Patient Vital signs.

· Temperature.

· Pulse.

· Respiration and blood pressure- normal values and methods of taking and recordingthem.

Medico-legal considerations-
· Radiographers clinical and ethical responsibilities.

· Misconductand malpractice.

· Handling female patients.

· Practice inpregnancy.

Radiological Contrast Media- 

· Classification

· Need for radiological contrast media.

· Methods of administration

· Dosage

· Reactions to contrast media

· Role of the imaging department and the radiographer in management of patient with contrast reaction.
	25



References

1. Care of Patients in Diagnostic Radiology – Chesney &Chesney

2. Care of Patients in Diagnostic Radiology -Gunn

PAPER-V: Research Methodology (MRIT-205)
	THEORY
	Subject Code: MRIT-205

	Total Marks for Evaluation: 100
	No. of Credit Hours: 120, Credits: 4


Course Objective:
The objective is to understand some basic concepts of research and its methodologies, identify appropriate research topics, select and define appropriate research problem and parameters.
Course Outcome (COs): 
CO1: Develop the ability to apply the methods while working on a research project work.

CO2: Describe the appropriate statistical methods required for a particular research design.

CO3: Choose the appropriate research design and develop appropriate research hypothesis for a research project.

CO4: Develop a appropriate framework for research studies.

CO5: Identify and discuss the issues and concepts salient to the research process.
	Units
	Contents
	Credit Hours

	      1.


	Scientific Research and Data Collection:
· Research: Definition, Characteristics, types, need of research. Identification of the problem, assessing the status of the problem, formulating the objectives, preparing design (experimental or otherwise), Actual investigation, Role of Information and Communication Technology (ICT) in research.
· Literature Survey:References, Abstraction of a research paper, possible ways of getting oneself abreast of current literature.
	22


	2.
	Data Collection and Analysis
· Various methods of data collection, Data processing, data analysis strategies and tools, data analysis with statistical packages, Basic Concepts concerning testing of hypotheses, procedures of hypothesis testing, generalization and interpretation

· Sampling Design:  Concept, types and techniques

· Theory of estimation and testing of hypothesis

· Tests of Significance based on T, F, Z test and Chi square test.

· Designing questionnaire

· Tabulation, Coding, Editing.
	24

	     3.


	Documentation and Scientific Writing



· Structure and Components of Research Reports

· Types of Reports, Developing research proposals, Writing of Research Project Reports.

· Thesis writing: different steps and software tools in the design and preparation of thesis.

· Layout, structure and language of typical reports.

· Illustrations and tables

· Results and Conclusions

· Citation styles

· Bibliography

· Referencing and footnotes

· Word processing tools. 
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	4.
	Preparation of Research Articles
· Components of research article

·  Preparation of manuscript for Publication

· Writing a review article.

· Presentations: Oral presentation and Poster presentation

· Planning, software tools, creating and making effective presentation.

· Use of visual aids

· Importance of effective communication

· Presenting your work in scientific conferences/symposium.
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	5.
	Research Ethics, IPR and Publishing






· Bioethics, ethical issues, ethics in clinical trials

· Good Lab practice. 

· IPR: intellectual property rights and patent law, techniques of writing a Patent, filing procedure, technology transfer, copy right, royalty, trade related aspects of intellectual property rights.

· Publishing: design of research paper, citation and acknowledgement

· Plagiarism tools

· Reproducibility and accountability.  
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Hospital Posting (MRIT-204P)
	Practical
	Subject Code: MRIT-204P

	Total Marks for Evaluation: 100
	No. of Credit Hours: 120, Credits: 4


	S. No.
	List of Experiments
	Credit hours

	1.
	Students shall be deputed to various imaging modalities of Radiology department wherein they shall undergo practical training of :

· Handling of patients.

· Collection and processing of investigation 

· Special procedures- (CT Scan, Ultrasound etc).

· Equipmentation

· Identification of patient’s particulars based on CR number, Lab Number and transfer of samples from collection to different labs.

· Each student is required to maintain a logbook of the various posting. Student’s performance shall be evaluated on continuous basis by the faculty posted in various sections. 

· The faculty shall submit the assessment records of each student posted in his/her section on monthly basis to the HOD. Marks will be awarded out of 100.
	120


Research Project (Dissertation)
	Practical
	Subject Code: MRIT-205P

	Total Marks for Evaluation: 200
	No. of Credit Hours: 450, Credits: 8


	S. No.
	Contents
	Credit Hours

	1. 
	· It is essential to monitor the learning progress of each candidate through continuous appraisal and regular assessment. It not only helps teachers to evaluate students, but also students to evaluate themselves. The monitoring be done by staff of the department based on participation of students in various teaching/ learning activities. It may be structured and assessment shall be done using checklists that assess various aspects. Model checklists are given which may be copied and used.
· Journal Review Meeting (Journal Club): the ability to do literature search, in depth study, presentation skills, and use of audio- visual aids are to be assessed. The assessment is made by faculty members and peers attending the meeting using a checklist.
· Seminars/ symposia: the topics should be assigned to the student well in advance to facilitate in depth study. The ability to do literature search, in depth study, presentation skills and use of audio- visual aids are to be assessed using a checklist
	450


