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Ordinance & Syllabus

Bachelor in Medical Radiologic & Imaging
Technology (BMRIT)

Academic programme

Duration:

3 years&1 year Internship

(8 Semesters)
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Bachelor in Radiological & Imaging Technology (BRIT)

PART =A™

Learning Objectives:

The Aim of this program is to provide highest accredited educational and clinical expenences
that will render qualified, patient focused, compassionate, critical thinkers Medical Radiclogy
and Imaging Technelogist for the community. Afier completion of this course one should be
able todo image acquisition, image processing and handle the all radiological and imaging
equipment independentlyor as the healthcare team member. They should also able toensure
radiation prodection, quality assurance, identify and manape emergency situations, provide
empathetic professional patient care

1.

Duration of the course:

Duration of the course: 4 Years (8 semester)

Maximum Duration; T years

. Admission
Mo Intake: 60
Eligibility Criteria:
For admission in this course candidate has to pass 10 + 2 or equivalent examination in
Science (Biology) conduct by any Board or Universtty incorporated by law and
recognized by this University with minimum 50% marks in aggregate in Physics,
Chemistry & Biclogy (Relaxation of 5% marks for 3C/ST studems).
The minimurm age for admission shall be 17 yvears on or before 31st Dec. of the year of
admission
Candidate shall be medically fit.
Mode of Admission:
selection of the candidates should be based on the merit of the entrance examination held by
university or competent authority or as per regulation of the Usiversity from time to time.

3. Medium of instruction !
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English shall be the medium of instruction in the class and in the University
Examination.

4, Methods of Teaching @

The method of teaching adopted shzll be a combination of lecturers, demonsirations and
practicals by the full time faculty, visiting or part ime faculty or puest faculty, But at
least one full time faculty is recruited for each theory subject of university examination.

5. Examination:

There shall be an anneal University Examination at the end of each academic year in the
form of theory papers examination and practical examinations. The candidate shall be
required to appear in every subject as specified mn the course for each year.

Dumation of Examination:

Each theory paper examination shall be of three hours.

Examiners:

The Board of examiners for theory papers examination shall consist of 50 % mtemal and
0% entermal examiners and for practical examination there should be one extermnal

examiner and one intermal examiner (of the institute). All examiners shall be decided by
honourable vice chancellor of the University.

Ehgibility for Examiner:
Minimum five vears teaching experience afier Post Graduation
Evaluation:

The answer books of the anmual University examunation shall be evaluated as per the
university rules.

6. Attendance to appear in the annual University Examination:

Each academic semester shall consist of a minimum of 15 weeks instroctions, i. e, 15 x 6
= O imstructional (actual teaching) days. The permission {0 appear im annual examination
shall be granted to such candidate only who have fulfil the condition of 75% attendance
in each subject scparately in theory and 85% attendance in practical.

The dean of paramedical sciences, on the recommendation of the head of concem
depariment will have the authority to condone deficiency up to 5% of the
lecturers/practicals. The director in exceptional cases can also condone deficiency up to
another 5% of the lectures! praciicals.
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PART “B"
Repulations; Scheme of University Examination

FIRST SEMESTEE
Course Code | Subjeci(s) Exiernal Iniernal Total Mimimum Taial
Marks Marks Mlarks Marks Credils
BRTIO1 Czneral Anatomy-I 75 15 5 100k
BRT L2 Ganerz] Physolopy-1 75 b T4 100
Basic m Computer &
T 75 Lan ]
BRET I Information Science : H
[ntroduction to Cuality And
7 75 10 o3
BRT 104 Sevil Sty 3 25
BRT 104 Applied Physics TS5 25 75 1 03
BRyigs | Mo Avquisiton, Frocessing 78 23 75 100 04
& Archieving
BRTLIL General Anatommy-1 75 15 75 100 el
BRTI12 General Phiveiology-1 75 25 75 ] 0z
Basic in Compuaber &
7 75 (L] (474
BRT IR Lifirmition S a5 25
BRT 115 Applied Physics 5 25 TS5 1040 03
TOTAL FLII ] |
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SECOND SEMESTER
Course Code | Subjectix) External Internal Total | Minimum Total
Marks Marks Marks Minrks Credits
ERrip | Deendesstomy-ll 75 25 75 100 02
BRT202 | General Physiology-TT s 25 75 100 02
Basic phyakes including
BRT 205
Hadiological physics 75 25 75 na 03
BRT 204 “Conventional radiography and 03
i 75 15 75 100
BRT 205 | sfadical aitibcs and bagal agpects 75 15 78 100 02
BRT 206 | Envircomental Sclence 7% 15 75 Ti 02
BRT211 | Geacral anatomy-(I 4 23 74 L0 o1
BRT 212 | General Physiology-1T 75 25 75 100 0l
BRT 213 Basic physics incloding
Radiological phiysica TS5 5 75 if14] 03
BRT H4 Conventional radiography and 01
Sgiipak 75 25 75 100
TOTAL 1604 3
/ : A
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THIRD SEMESTER
Course Code | Subject(s) Externnl nternal Tuodal Minimuam Todal
Mlarks Marks Marks Mlarks Credits

Clinical Radiography and VE!
BRT 301 positioning-] L] 13 T3 100

Modemn radinlogical £ Imaging
BRT 302

Equipment including physics T3 25 5 100 03
BRT 313 Contrast & Special Radiography

procedures T 25 75 1) 0
BRT 311 Clinical Radiography and

wadntin] 75 Ii T3 100 e}
BRT 312 Muodern radiological & Imaging

Eculpmant including physics 5 25 s 100 03
BRT 313 Contrast & Special Radiography

procedures 75 25 75 L0 03

TOTAL Gl 18
VT o N
N
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FOURTH SEMESTER
Course Code | Subjectis) External Internal Tatal Ml nimarm Total
Marks Marks Marks Marks Credits
Physacs of newer imaging - 03
5 x5 75 10

BRT 401 lities
Clinical Radingmaphy

aecli positianing-Il 75 25 75 100 03
Mewer modalities imaging

BT 40 techabques ineluding patient T8 23 75 (1] 03
care
Cuality ceatrol m rsbiclagy and

BRI | i ity 75 23 75 100 03
P-ﬂ'si-ns of newer imaging

BRTAIL | odalites 75 25 75 1 03
Clinical Radiography

BRTAZ | positioniog-H 75 2 75 100 03
Mewer modalities imaging

BRT 413 03
techrigues including patient TF 23 -] 100
LAFE
Cruality coniral in radiology and

BRI ) o st 75 2 75 100 03

TOTAL | 804 24
~..-"'"|.'_ o
s /
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FIFTH SEMESTER
Course Code | Subject{s) | External Intermal Total M fmam Total
Marks Marks Miarks Mlarks Credits
Creess sectional anatomy and
BRT 501 | physiclogy 5 25 75 100 o
Phiysics of advanced imaging
BRT 502 heology 75 15 75 1] K]
BRT 505 Radiographic sechmiques of
advanced imaging technology 75 15 L " 3
Research Methodology &
BT Biostatsses —| 75 15 5 Lo L
Regulatory requirements in
BRT 35 dingnostic radiolegy & imaging 75 15 75 100
act and mules 3
Cross sectional anatomy ansd
BRT 511 physiclogy g 15 75 ina
ik}
BRT 512 Phiyaies of advanced imaglng a5 1% 7% 1041
technolagy 03
BET 513 Radiographic techniques of 75 25 5 Lt
advancsl imaging kechnology 03
TOTAL | 800 &4
i i
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SIXNTH SEMESTER
Course Code | Subject(s) External Inizrnal Total Minimum Tatal
Marks Marks Marles Marks Credits
Cheality assarmnee & radiation 03
BRET 4] safely 75 25 75 1
BRT 802 Hospital practice & cane of 03
patlents 75 I5 75 1
BRT 613 Research Methodobogy & 25 25 a5 100 04
Blosatiatics —11
Quallty asaurance & radisiion
BRTHII | ppu " 25 7 100 3
Hespital praciice & care of
HRTﬁLl p.u_ﬂ.:;mg 5 x5 75 1iH) ﬂ3
BRT613 | Project Wark 100 03
TOTAL 600 19
INTERNAL ASSESSMENT

- It will be for theory and practical bath.
= It will be done through the whole year,

- Candidate must obtain at least 35% marks in theory and practicals scparately in internal

assessment to be eligble for the annual university examination.

- Intemal assessment {Theory) will be done as follows:

a) Mid-lerm and term examinations

b} Assipnments/Projectz/Class test/'Clinical Presentations

¢ Attendance
Total = 25 marks

= Internal assessment (Practical) will be done as follows:

) Laboratory manual
b) Day to day performance
o) Attendance
Total = 25 marks
CRITERIA FOR PASSING

= 10 marks
= 10 marks
=05 marks

=10 marks
= 11l marks
= 15 marks

Theory and practical component of the same course shall be considered as separate head A
candidate is declared to have passed University examination in a subject, if he'she secures 50%

o (i
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of the marks in theory and 50% in practicals separately, For computation of 50% marks in
theory, the marks scored in the intermal assessment (theory) shall be added to the University
conducted written cxamination and for passing in practical the marks scored in University
conducted practical examination and internal assessment (practical) shall be added together.

GRACE MARKS:

- If a candidate fails in one subject {theory only) in the anmual University examination, five
grace marks will be given to the candidate by the University before the declaration of result.
- Candidate failing in practical examination will be considered as failed.

PROMOTION:

- A candidate appear in odd/even semester university exammnation and fails in a subjects not
more than 50% of the subjects and also secured at least 30% apprepate marks will be
promoted to next semester amd will be required to appear in next odd/'even semester university
examination and his’her mntemal and practical marks will be carry over. Those who secure
less than 3% aggregate marks or fail in practical will be shifted back by one semester,

- The candidate will have to tzke admission in the previous semester and pay the uition fee for
that semester.

DIVISION:

Candidate will be awarded division at the end of 6™ Semester as follows:

- Mstinction - 75% and above marks in any subject.

= First division - 60% amnd above in the aggregate of marks of all subjects

- Second division- 50% or more but less than 60% in the aggregate of marks of all subjects.

INTERNSHIT

A candidate will have to undergo intemship for a period of one year in 2 Medical
college'hospital having well equipped Radio diagnosis department, which fulfills the norms
decided by the University.
Rotational Postings:
1, Conventional Radiography (2 Months)
(i) General Radiography
{ii) Processing Room
(iif) OT Radiography
2. CR, DR and PACS (2 months)
(il Emergency & Mobile Radiography
(i} Mammography/Dental Radiography! DEXA
3. Radiveraphic special procedures incleding diagnostic and Therapeutic Interventional
Procedures (2 Months)
(1) Special Badiography meluding Fluoroscopy

{ii) Imtervention Radiokogy \ )
4,  Ultrasonography (1 Month) '-.;-H?
%%

~ X cant
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5. Doppler Imaging {1 month)
6. CT (2 Months)
7. MRI (2 Months)

ELIGIBILITY / MAXIMUM DURATION FOR THE AWARD OF THE:

The candidates shall be eligible for the Degree of Bachelor in Radiological & Imaging
Technology (BRIT) when they have undergone the preseribed course of study for a period of not
less than four years (including one year of compulsory rotator internship) in an institution
approved by the University and have passed the prescribed examinations in all subjects.

The maximum period to complete the course successfully should not exceed a period of eight
Vears.

PART ==C"
Fee Structure
Tuition Fee: As decided by University/ UP Government/Governing body of the Institute.
Examination Fee: As decided by University/Governing body of the Institute.

Security Deposit / Caution Money (Refundable after completion of the course): As decided
by governing body of the Institute,

PART-"D"
HUMAN RESOURCES REQUIREMENT
Teaching Faculty: Teacher Student Ratio must be (1:10)

Mon Teaching Staff such as Librarian, Assl. Librarian, Clerk — 2, Computer Operator— 1, Lab
assistant, Driver, and Peon must be at least 7.

Pay Scales of Teaching and Mon-Teaching staff will be as per latest U.G.C Norms.
The teaching faculty for the department (for 60 intakes) should have a minimum of
Principal —01, Professor—{2, Associate Professor — 04, Assistant Professor/Lecturer — 12

Designation Essential Qualification

Principal/ Master in Medical Imaging Technology or Equivalent with at least fifteen yvears'
Dean teaching experience,

Senior-most Professor shall be designated as the Principal/ Dean (Medical
Imaging Technology}

Desirable: PhDin Concern Subject.

%émﬂﬁ \y @’ C__wa’;’ F’agﬂwﬂ’cﬁ
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Professor: | Master in Medical Imaging Technology or Equivalent with 10 years’ teaching
experience of which at least 3 years should be at the level of Associate Professor
in concern specialty.

Desirable: PRD in Concern Subject.
Associate | Master in Medical Imaging Technology or Equivalent with eight years' experience
Professor: as Lecturer/Assistant Professorfrom UGC recognized Unkversity,

Desirable: PhD in Concern Subject.

Assistant Master in Medical imaging Technology or Equivalent degree with at least 55%

Professor/ | marks {or an equivalent grade in a point scale wherever the grading system is

Lecturer followed) from UGE  recognized University

MNon-Teaching Staff: (full time)

(a) Office statf

(i} Steno-Typist - one
(i) Cletk = one

(b) Laboratory staff

{1} Laboratory Assistant- one
{11] Attendant - one

'P‘mT e lI.E'lF
INFRASTRUCTURE

1. Minimum Land requirement: 2 Acres
2, Bpace for Administration:
{a) HOD Room - One
ib) Faculty Room (Professor) — Two
() Faculty Foom {Associate Profezsor) — Three
{d) Faculty Room {Assistant Professor/Lecturer) - Eleven
{g} Departmental Office — One
{fy Staff room —one
3. Bpace for Teaching

; \\""Vﬁ (-fj *}ﬁ;_; w
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(iy  Class rooms total three each one per academic batch to accommaodate 60 students
10380 =g, fi each.

(fi) Class rooms — 3 small ones 250 sq. ft. each.
(181}  Todbets (1:6 boys & girls separately)

4. Girls Common Room

5. Anstomy & Physiology Museum — 900 sq. ft.

6. Computer Lab— 1500 sq. #t,
Ezsential: Adequate Hardware and Soft ware facilities with Internet connections. Minimum
30 computers should be available in the first year itself.

7. Multipurpose Hall — 3000 sq. fi.

8.

OHP & Slide Projector, Multimedia £ Cormputer and its accessories ! LOCD Projector,
9. Desirable:
{a) Auditorium
{b) Seminar Hall
11, Departmental Library - il should provide adequate number of text books, Reference books,
Journals, in the core subjects, medical subjects and Allied subjects.
11. Lab facilities for Basic Medical Sciences as per the cntenia mentioned in Basic Medical
Sciences requirements.
12. Lab equipments for Basic Medical Sciences as per the criteria mentioned in Basic Medical
Sciences requirements,
13. Functioning Equipment.
a. Fixed X-Ray Uniis;
1. High Capacity (500 mA and above) X-ray Unit with LLT.V,
2. 300 mA Units for routine radiography and dark room flucroscopy.
3. Dedicated Chest X-Ray / Orthopaedic / Casualty X-Ray Units for Demonstration
purpose.
4. C-arm in the operation theatre for demonstration purpose.
5. Mohile X-rav Units fnumber to depend on hospital bed strength) including
capacitor — discharge units.
b. Ultrazound Equipment:
1. Colour Doppler Units with peripheral vascular, Cardiac, Obstetric, small parts ad
endocavitary ications for demonstration purpose,

) .2 age
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2. Table model Ultrasound unit for routine abdorninal and obstetric gynaec works.
3. Portable ultrasound umt for bedside sonography for demonstralion parpose.
¢. CT Scanner;
Preferably helical multi detector CT scanmer with accessories like laser camera,
Pressure injector, Phantom for QCT and all application software.
d. MRIL
Prefecably 1.5T MRI scanner with accessories like laser camera and all application
software like for functional MREI, ME. Speciroscopy.
e Mammopgraphy Equipments
Processing Equipment:
Automatic and manual Processing.
g Ouality Assurance Kit with all accessones
h. Providing exposure to the following facilities is not & must but it is always advisable
o expose the students to these, as it will make them confident to handie all types of
equipments when the noed ariscs and also make the course at par with similar degree
courses around the world.
1.Digital Radiography
2.Dvigital Subtraciion Angiography
3. Picture Archiving and Communication System
4,Cath Lab

Lo YV o e Y
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SYLLABUS
FIRST SEMESTER
Lectures (L) Praciical Total
Course Title Tuterial (T) Py Howrs | Tatal
Lo it Hours Per Per LI:::_:t Credits
Semesiter Semester
BRTOL Generzl Anatomy-] an 40 Th 5
BRET 102 General Physiolagy-] an 40 T k]
BRT 103 Basic in Comguler & Information Science a0 40 i 5
BET 104 Ivtroduction to Quality And patient Safety i L 3
BET 105 Applied Plysics 30 il Dl ]
BRT 104 Image Acquisition, Processing & Achieving 40 40 4
BRT 107 Ecglish & Communication Skill ki - a0 3
TOTAL I 180 E] il
SECOND SEMESTER
Lectares Practical Teotal
Course Title (L) T wiorial {MHours Tadal
e Lot (T)Hours Pr Por | o0t | Credits
Semester Semupster
BRT 201 General anstoimy-11 20 20 40 03
BRT 202 Ceneml Physialogy-11 m m 40 03
BET 203 Blagic physics inchading Radiological 10 i ) 06
eI P
BRT 204 Conventional mdiography and egquipment 30 i) o {5
BRT 205 Bledical ethics and |egal aspects 3l kLI 02
BRT 20 Environmental Science 3 Lt 0z
Tatal 160 Tl 24
i N
i e
A W [
L
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THIRD SEMESTER
Lectures Practical Total
Course Course Title (LY Tutorial | (P)Hours it Total
Code (TyHours Per Per Hours Credits
Semuester Semester
Clinical Radiography and
BET301 e 30 G0 o0 06
posttioning-1
Modemn radiological &
BRT}Z | imaging Equipment including 30 60 50 0o
e ey
Comntrast & Special
BET303 Radiography procedures 30 60 20 (M
BET304 | Workshop (Tele medicine) 20 20 02
Total I 110 180 290 _ 0
|
FOURTH SEMESTER
Lectures Fractical Total
Course Tithe {LNTutorial {PiHours Total
g Lo (T)Hewrs Per Per | SO | Cradits
Semester Semester
BRT 401 Physics of newer Imaging modalities 10 50 90 06
Climical Radiography positioning-11
BRT 402 3 &0 an i
Mewer modalities imaging
B technigues meluding patbent cass 0 a0 w s
; Qualiy conered in rediology and '
BRT 404 raclintion safeby Al 60 ) L]
BERT 405 Wik shop 20 pill
TOTAL L4 240 80 Ziv
Lt
B
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FIFTH SEMESTER
Lectures Practical Total
Caurse Title (L) Tuterial {PHomrs Taotal
Course Code (THours Per Par Contact Crediti
Semester Semesier
BRT 801 Cross sectional anatomy and plygiology 0 &0 a0 0%
BRT 502 Phiyales of advaneed imaging technology a0 6 Gk D&
Radiagraphic techniques of advanced
k] &l B0 0
WL imaging technology
BRT 504 Raegsarch Methodslogy & Biostatatics —[ 0 an L
Regulsiory reguirements n disgnestic
30 a0 03
b radiology & imaging act and rules
Taotal 150 15 330 24
SIXTH SEMESTER
Leciares FPractical Total
. Course Tithe (LETutorial ( FiH s Total
(HEs
Course Code (T)Hours Per Per E!'l.:lrll Credits
Semester Semester
Cuaality agsurmnee & radiation safesy
BRT &1 30 ] i 06
BRT 502 Hospital proctice & care of paticnts ki1 &0 90 &
ART 60 Fl.ﬁﬂl'ﬂh Meshodalogy & Biostatistics - 0 i "
BRT i Project L] 03
BRT 605 Wirk Shop 0 20 0z
TOTAL 120 1z 0@ F]

La W=

&

F

Page 17




)

arce e araa afecar RefTeras. S0 o 599w
Atal Bihari Vajpayee Medical University, U.P., Lucknow,

SEVENTH AND EIGHT SEMESTER (INTERNSHIF)

Leciures Practical Tetal
5 Course Title (LT utoreal {PiHours Total
Course Code [TiHours Per 7 Contack mredia
Hours
Semester Semester
BRT 71 Inbermship 1440 1440 30
BRT 702 Regearch Prapeet & Evaluation ns

Total

as
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Course Title;: GENERAL ANATOMY-1 a

Semester: 1 Course code: BRET 101 Credits:05 Core
Mo of sessions Lectures  Tutorial: 30 Mo of practical iowrs: 40

Course Pre-requisites: | Mumber of sessions: 70

Enme Imtroduction

Allied and healtheare professionals (AHPs) inclodes individuals involved with the delivery of
health or healthcare related services, with qualification and competence in therapeutic,
diagnostic, curative, preventive and/or rehabilitative interventions.

They work in multidisciplinary health teams in varied healtheare settings meluding doclors,
nurses and public health officials to promote, protect, treat and manage a person ‘s physical,
mental, social, emotional, environmental health and holistic well-being, The study of anatomy
helps them m putting into perspective the knowledge that they gain for better good of humanity.

Course Objectives

This course is designed to provide the students the bagic knowledge in anatomy, At the end of
the course, the student should be able to:

1. Comprehend the normal disposition, inter-relationships, pross, functional and applied
anatomyy of varnous structures 1o the human body.

2. Identify the microscopic structures of various tissues, and organs in the human body &
correlate the structure with the functions.

3. Comprehend the basic structure and connections between the various parts of the central
nervous system so as o anglyse the integrative and repulative functions on the organs and
EYStEms,

Course Learning Outcomes

Upen successful completion of the course, the students should be able to:

CLO1: Understand the various organ structures with a backdrop of general anatomy (Remember
& Understand)

CLOZ: Compare the differences between the similar structures in the body and their relevance
(Analyze}

CLO0O3: Learn to apply the knowledge of various structures to clinical aspect of diseases (Apply
deAnalyze)

CLO4: Augment ther learming by moking models, charts and leaming on simulators

{Svathesize, evalaate S &) . L_
h]h\;/_','/ @’ é Qij mM
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Couarse Pedagogy

The course pedagogy includes a comprehensive study including the study of general structures
and the specialized organs in a manner aimed at being student fmendly, Vanous clinical aspects
are discussed in relevance o the topic taught so as to relieve the monotony of the subject.
Regular doubt clearing sessions, written assignments, quiz, chart and poster making and model
making are some of the measures for leaming. Periodic and surprise tests are taken to apprise
ind evaluate the students. They are taught on simulators for a live leehng. The practical includes
the study of structures through mannequing which heips in holding the interest of the students.

Course Contents
Module 1

1. Imtroduction to Anatomical terms of the human body - Basic anatomical terminology,

anatomical position, anatomical planes, levels of organization in the body, organ svsiems,
skeleton, cavities of the body.

I Organization of the human body at the cellular level - Structure of the cell comprising
of cell membrane, cytoplasm, cell organelles, nuclens, cell extensions etc.

3. Organization of the human body at the tissue level - Epithelial, Connective,
Musculards Mervons tigsue.

Module 2
1. Blood - Composition of blood, Features of red blood cells, white blood cells, platelets.

2. Lymphatic system - Features of lvmph vessels, lymphatic tissue & organs, lymphatics,
spleen, tonsil, thymus.

3. Nervous system - Central nervous system, brain, cerebellum, spinal cord, crantal nerves,
Autonomic NErvous sysiem.

4. Muscular system - Skeletal muscle, cardiac muscle, smooth muscle, muscles of the body.
5. Skeletal system - Features of bones, axial skeleton, appendicular skeleton,
6. Muosculoskeletal system - Joints of upper & lower limb.
Module 3
I. Respiratory system - Mose & paranasal sinuses, pharyny, larynx, trachea, lungs,

2. Cardiovascalar system - Heart & blood vessels.

3. Dipestive system = Oral cavity, pharynx, salivary glands, oesophapgus, stomach, small
mntestine, large intestine, liver, gallbladder, pancreas. w
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4. Urinary system - Kidneys, juxtaglomerular apparatus, ureters, unnary bladder, urethra,
Module 4

1. Introduction to genetics - Features of chromosomes, DNAL
2. Reproductive system in females - External & intemal genital organs, breast,
3. Reproductive system in males - Penis, scrotum, testes, prostate gland.

4, Endocrine system - Hormones, pituitary gland, thyroid gland, parathyroid glands,
adrenal glands, endocrine pancreas.

5. Special senses - Olfactory gystem, taste apparatus, external middle & internal ear, eye.

fr. Skin - Features of skin, hair, sebaceous glands, sweal glands, nails,
The claszes will be two theories and two practical including the tutorials in a week

Course Assessment Scheme

Stodents would be assessed contrmuously throughout the semester in the form of continuous
evaluation. Periodic tests and surprise tests will be conducted, Students will have to submit
writlen assignments, make charts and posters, make models, and conduct quiz for the topics.
Practical will be conducted with wiva. Midterm and end ferm evaluation will be done
theoretically and practically, Stadents will also be asscased on the basis of presentations of
vanous opics,

Text Books:

1. PR Ashalatha& G Deepa ‘s Texthook of anatomy & physiology by
2. B.D.Chaurasia’s human anatomy
Reference books:
Sampath Madhyastha’sManipal manual of anatomy for allied health sciences
Krishna Garg & Madhu Joshi®s Practical anatomy workbook
Dhixat's Atlas of Histology for Medical Students
Basic Histologyv: A Color Atlas & Text
Jana’s Exam Oriented Practical Anatomy
Krishan's Anatomy Mnemonics

i e

Online references:
Coursera subscription for physiclogy topics
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Course Title: GENERAL PHYSIOLOGY-I ]
Semester: [ | Course code: BRT102 Credits:05 Core
Mo of sessions Lectures | Tutorial: 30 Mo of practical hours: 40

Course Pre-requisites: Number of sessions: 70

Conrse Introduction

As the Indian government aims for Universal Health Coverage, the lack of skilled human
resource may prove to be the bigpest impediment in its path to achieve targeted goals, The
henefits of having AHPs in the healthcare system are still unexplored in India. An enormous
amount of evidence suggests that the benefits of AHPs range from improving access to
healthears services to sipmficant reduction in the cost of care. The teaching of physiolopy aims
to ittegrate their learning in sync with the understanding of the basic functions of the varous
organs in the body and their clinical aspect so that the knowledge gained can give them an edge
in their feld.

Course Objectives:

This course iz designed to provide the students the basic knowledge in physiology. At the end of
the course, the student should be able to:

1. Explain the normal Bmetioning of vanous organ systems of the body and their
interactions.

2. Elcidate the physiological aspects of normal growth and development.

3. Desecribe the physiological response and adaptations to environmental stresses,

4. Enow the physiological principles underlying pathogenesis of discase.

Counrse Learning Outcomes
Upon ssecessiul completion of the course, the students should be able to:

CLO1: Understand the various organ functions with a2 backdrop of general physiology
{Remember & Understand)

CLO2: Compare the differences between the similar functions in the body and their relevance
(Analyze)

CLO3; Leam to apply the knowledge of various physiological process to clinical aspect of
diseases (Apply & Analyze)

CLO4: Augment their leaming by making models, charts and leaming on simulators
{Synthesize, evaluate & creats)

N A
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The course pedagogy includes a comprehensive study including the study of general structures
and the specialized organs in a manner aimed at being student fmendly. Varioos clinical aspects
are discussed in relevance to the topic taught so as to relieve the monotony of the subject.
Fegular doubt clearing sessions, written assignments, quiz, chant and poster making and model
making are some of the measures for leaming. Periodic and surprise tests are taken to apprise
and evaluate the stodents. They are taught on simulators for a live feeling. The practical includes
the study of structures through mannequing which helps in holding the interest of the students.

Course Contents and Duaration

Course contents and duration: The classes will be two theories and two pracuical including the
tutorials in & week.

Course contemnls

Module 1

1. Introduction to physiology of the human body —Composition of body, Homeostasis,
Introduction to chemistry of life.
2, Oreapization of the human body at the cellular level — Function of lipids,
carbohydrates, proteing & cell organelles.
3. Organization of the human body at the tissue level — Function of Epithelial,
Connective, Muscular & Nervous tssues,
Module 2
1. Blood - Haemopoesis, hacmostasis, coagulation of blood, blood transfusion.
2. Lymphatic system — Function of lymph vessels, lymphatic tissue & organs, lymphatics,
spleen, tonsil, thyms,
3, Resistance & immunity — Innate immumity, acquired immunity, humoral & cell
mediated mmuonity.
Module 3

. Nervous system — Properties of nerve fibres, function of neuroglia, synapse, CNS, CSF,
brain, cranialnerves, demonstration of reflexes.

Muscular system - Properties of skeletal muscle, cardiae muscle, smooth muscle,
muzcles of the body,

3, Skeletal system — Functions of bones, axial skeleton, appendicular skeleton.

4. Musculoskeletal system — Movement in the joints of wpper & lower limb.
Module 4

1. Respiratory system — Physiology of respiration, pulmonary function tests, gas exchange
mn lungs, transport of gases between lungs & tissues, regulation of respiration,

2. Cardiovascular system - Heart & blood wvessels: Systemic circulation, pulmonary
circulation, ECG, cardiac output, blood pressure.

L e @)
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Q.

Digestive system — Process of digestion, function of oral cavity, phanynx, salivary
glands, nesophagus, stomach, small intestine, large intestine, liver, pallbladder, pancreas.
Urinary system - Function of kidneys, juxtaglomerular apparabus, ureters, urnnary
bladder, wurethra, physiology of uwrine formation, pglomerular filtration, tubular
reabsorption, water balance, micturition.

Introduction to genetics - Fealures of chromosomes, DINA, protein synthesis, dominant
inheritance, recessive inheritance, sex linked inheritance,

Reproductive system— female: Physiology of female reproductive system.
Reproductive system — male: Physiology of male reproductive system.

Endocrine system - Mechanism of action of hormones, function of pituitary gland,
thyroid gland, parathyroid glands, adrenal glands, endocrine pancreas.

Special scnses - Physiology of olfaction, taste, hearing, balance & vision.

10. Skin - Function of skin, hair, sebaceous glands, sweat glands, nails, temperature

regulation.

Practical: demonstration / observation
Blood test:

1. Microscope

2. Haemocytomeier

3. Blood

4, RBC count

2.Hb

6.WBRC count

7. Differential Counl

&. Hematoerit demonstration

9, ESR

10. Blood group & Rh. Type

11 Bleeding time and clotting tune.
Digestion

Test salivary digestions
Excretion

| Examination of Urne

2 3pecific gravity

3, Albumin

4 Supar

3. Microscopic examination for cells and cysts
Bespiratory System:

1. Chnmical examination of respiratory svstem

2 Spirometry
3.Breath holding test

Page 24 of B0
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Cardio Vascular System;

1. Measurement of blood pressure and pulse rate
2 Effect of exercise on blood pressure and pulse rate

Counrse References

1. PR Ashalathad: G Deepa’sTextbook of anatomy & physiology
2. N Geetha “sTextbook of physiology

Heference Books:

1. C C Chatterjee’s Human Physiology

2. CC Chanerjee’s Practical Physiology for Paramedical Courses
3, CN ChandraShekhar’sManipal Manual of Medical Physiology
4, RK Maurya’s Medical Physiology

Online references:
Courser a subseniption for online anatomy bopics

& e
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Course Title: Basic In Computer& Information Science

S e e L I T

Semester: [ Course code: BRT 103 Tc‘rﬂllts:ﬂﬁ Core

No of sessions Lectures / Tatorial: 30 | No of practical hours: 40
Course Pre-requisites: | Number of sessions: 70

il

Course Introduction:

As the Indian government aims for Universal Health Coverage, the lack of skilled human
resource may prove to be the biggest impediment in its path to achieve targeted goals. The
benefils of having AHP: in the bealthcare sysiem are still unexplored in India. An encrmous
amount of evidence suggests that the benefits of AHPs range from improving access to
healtheere services to significant reduction m the cost of cere. The teaching of computer and
information science aims to integrate their learning in syne with the understanding of the basic
functions of the various setups of the computers and its software; this knowledge will help them
gained confidence and give them an edge in their feld.

Course Objectives:

* The course has focus on computer organization, computer operating system and sofiware,
and M5 windows, Word processing, Excel data worksheet and PowerPoind presentation.

s Thestudenis will be able o appreciate the role of computer technology and some  extent able
to gain hand-on experience in using computers.

Course Learning Outcomes:

Upon successful completion of the course, the students should be able to:

CLO1: Understand the various hardware and software of the computer system,

CLO2: Compare the differences between the various functions of the same (Analyze)
CLO3: Leamn to apply the knowledge of various fields of the course (Apply & Analyze)

CLO4: Augment their leaming by making various presentations and graphics (Symthesize,
evaluate & create

Course Pedagogy

The course pedagogy includes a comprehensive study including the vanous software and
hardware of the computer system in order to make the students more competent and skilled in s
use and storage, Various agpects about the use for same in health care setups are discussed in
relevance to the topic taught so as to relieve the monotony of the subject. Regular doubt clearing
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sessions, writlen assignments, quiz, presentations are some of the measures for leaming. Penodic
and surprise tests are taken to apprise and evaluate the students.

Module 1

1. Imtroduction to computer: Introduction, characteristics of computer, block diagram of
computer, generations of computer, computer languages.

2. Input output devices: Input devices(keyboard, point and draw devices. data scanning

devices, digitizer, electronic card reader, voice recognition devices, vision-inpul devices),

output devices{monitors, pointers, plotters, screen image projector, voice response

systems},

Processor and memory: The Central Processing Unit (CPU), main memory.

4. Storage Devices: Sequential and direct access devices, magnetic tape, magnetic disk, optical
disk, mass storage devices.

R
5

Muodule 2

1. Introduction of windows: History, features, desktop, taskbar, icons on the desltop,
operation with folder, creating shortcuts, operation with windows {opening, closing,
moving, resizing, minimizing and maximizing, etc.).

2. Introduction to M3-Word: intreduction, compenents of & word window, creating, opening
and inserting files, editing a document file, page setting and formatting the text, saving the
document, spell checking, printing the document file, creating and editing of table, mail
merge.

3. Inroduction to Excel: introduction, about worksheet, entering information, saving
workbooks and formatting, printing the worksheet, creating graphs.

Module 2

1. Infroduction to power-point; introduction, creating and manipulating presentation, views,
formatting and enhancing text, slide with graphs.

2. Introduction of Crperating System: introduction, operating system concepts, types of
operating system.

1. Computer networks: introduction, types of network (LAN, MAN, WAN, [nternet,
Intranet), network topologies (star, ring, bus, mesh, tree, hybrid), components of network:.

4, Internet and its Applications: definition, brief history, bagic services (E-Mail, File Transfer
Protocol, telnet, the World Wide Web (WWWY), www browsers, use of the internet.

5. Application of Computers in clinical settings.

%
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Course Title: Introduction To (Quality and Patient Safety
Semester: 1 Course code: BRT 104 Credits:(3 Core
No of sessions Lectures / Tutorial: 30 | No of practical hours: 0
Course Pre-requisites: Number of sessions: 30 |

1. Course Infroduction

As antibiotic resistant strains of bacteria are growing rapidly, making it difficult to cure such
patients, the importance of sterilization and proper disposals is only way to prevent it. Well
known sayings, prevention is better than cure, the main objective of this course is to focus
mainly on the preventive measures and guality assurance to the patients, This course emphasizes
more on risk management principles and safe handling of disposals, basic emergency care and
basic life support skills which can prove remedy in emergency cases.

1. Course Dhjectives: The main objective of this course is to teach students quality measures to
provide patients with effective methods of treatment with more focus on proper handling of
infected specimens and proper treatment with best sterilized and disinfected means to reduce the
cross-infection scenaro and posocomial infections, which occurs due to poor handling of
infected specimens and improper disposal means polluting environment too, Smdents are made
10 learn basic concepts of quality in health care and develop skills to implement sustainable
guality assurance program. Introducing students to basic emergency care, infection preventiond
control with knowledge of biomedical waste management and antibiotic resistance.

3. Course Learning Outcomes
Upon successful completion of the course, the students should be able to:

CLO1: Understood quality improvement approaches, NABH, NABL, JCI guidelines which
purely focuses on the quality measures and proper handling of disposals providing quality
facility to patients. (Understanding Based)

CLO2: Understood basic life support skills which can save many lives in urgent cases. (Applying
Based)

CLO03: Understood proper disposals of biomedical waste, reducing risk of infection to waste
handling personnel and cross infection which can occur due to improper handling of infected
waste polluting surroundings too. (Applying Based)

CLO4: Understood effective hand hygiene, prevention and control of common health care
associated infections. (Remembering Based)

CL05: Understood fundamentals of emergency management, disaster preparedness.
(Remembening Based)

4, Course Pedagogy

oV e (LY
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This course will use mixed technique of interactive lectures, digital leaming methodologics,
regular assignments snd power point presentations. Students will be made to prepars project
reports by interacting directly with laboratory personnel and visits to hospital to engage the
students in strenpthening their concepiual foundation and applying the knowledpe gained to
different day to day real world applications. This course will focus mainly on applying based
methodologies, students will not be made limited to theory ooly, but hands on practices and
analysing every aspect of the module by themselves,

Course Contents
Maodule 1. Quality assurance and Management

Introduction, Quality improvement approaches, standards and norms, quality improvement
tools, introduction to NABH guidelines.

Module 2. Basic of Emergency care and Life support skills

Basic life support (BLS) following cardiac arrest, recognition of sudden cardiac arrest and
activation of emergency response system, carly cardiopulmonary resuscitation (CPR) and rapid
defibrillation with an automated external defibnllator (AED)

Module 3. Basic cmergency care

First ald, choking, rescue breathing methods, ventilation including use of bag valve master
(BVMs)

Muodule 4. Biomedical Waste Management

Definifion, waste minimization, BMW-gegregation, collection, ifransportation, freatment and
disposal (Including color coding), Liguid BMW, Radicactive waste, metals/'chemicals/drug
wagte, BMW management and methods of disinfection, use of Personal protective equipment
(PPE)

Module 5. Infection Prevention and Conirol

Sterilization, Disinfection, Effective hand hygiene, use of PPE Prevenbion and control of

common health care associated infections, Guidelines(NABH) and JCI for hospital infection
comtrol

Module 6. Disaster preparedoess and management

Fundamentals of emergency management

FRACTICALS (DEMONSTRATION ONLY) F ; Xx/
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1. Wital signs and primary assessmernl
2. Basic emergency care- first aid

T.Course References
Texts, Materials, and Supplies:

+ Turgeon, Mary Louise. {2015). Clinical Laboratory Science, Tth ed. Maryland Heights, MO:
Moshy. ISBN 9780323225458

Required Beadings:

= Turgeon, Mary Louise. (2015). Clinical Laboratory Science, 7th ed. Maryland Heights, MO
Muoghy. ISBMN 9780323225458

Fecommended Readings:
* hMedical Dictionary

Dthers

1 .disaster managﬁnent set uip in mdla - npcw urg

1. Biomedical waste managemen in [ndia: Critical appraisal - WCBI - NIH
www.nchi.nlm. nib.gov/’pme/aticles PMOCSTRAZIS

4. Vital signs: Understanding what the body is telling us

5. Panent Safety and Quality Improvement

hittps: fwww.coursera.oraflearn/patient -safet
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Course Title: Applied Physics

Semester: | | Course code: BRT105 | Credits: 06 Core
Mo of sessions Lectures / Tutorial; 30 Mo of practical howrs: 60

Course Pre-requisites: Number of sessions: 90

1. Course Introduction

Applied physics is & science and bridge between physics and enginecring. It is applied for
particular technological or practical use. The course covers the study of the application of the
theories and principles of science to practical purposes.

3. Course Objectives:

The purpose of this course is to provide an understanding of physical concepts and underlying
various lechnological applications. This course also provides fundamental idea aboul circuit
analysis, working principles of machines, In addition, the course is expected to develop scientific
ternperament and  analytical skill in students, to ensble them logically tackle complex
enginesring problems in their chosen area of application. The main objectives are:

1. To understand the general scientific concepts required for lechnology
2. Understand the basic concepts of magnetic circuits, AC & DC circuits,
3. To gain knowledze about fundamentals of electronic components and devices.

4, Course Learning Outcomes
Upon successful completion of the conrse, the students should be able to (knowledge
based):
CLO1: Understood the basic concepts, fundamental principles, and the scientific theories
related to various scientific phenomena and their relevancies in the dav-to-day life.
CLO2: Acquired the skills in handling scientific instruments, planning and performing in
laboratory experiments.
CLO3: Realized how developments in any science subject helps in the development of other
science subjects and vice-versa and how interdisciplinary approach helps in providing
better solutions and new ideas for the sustainable developments.

4, Course Pedagogy

The course will use the mixed technigue of intersctive lectures, regular assignments and
practicing numerical. Teaching in this course iz aimed to engage the students in strengthening
their conceptual foundation and applying the knowledge gained to different day-to-day real
world applications. It will not only help students to understand the fundamentals of applied
physics but also improve skills and techniques for tackling practical problems.

Course contents

s
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BASIC PHYSICS: Sound -The nature and propagation of sound wave (the characteristics of
sound, wave theory), speed of sound in a material medium, intensity of sound, the decibel,
Interference of sound wawves, beats, diffraction, Doppler’s cffect

HEAT: Definition of heat, temperature, Feat capacity, specific heat capacity, Heal transfer-
conduction, convection, radiation, thermal conductivity, equation for thermal conductivity (k)
the value of k of varous material of interest in radiology, thermal expansion.

MODULE-2

FUNDAMENTALS OF DC CIRCUITS: Introduction to DC and AC circuits, Active and
passive two terminal elements, Ohms law, resistivity, series and paralle]l combination, Voltage-
Current relations for resistor, inductor, capacitor, Kirchhoff's laws, EMF.

AC CIRCUITS: A.C. and D.C. power supply with examples, single phase and poly phase power
supply, Simusoids, Introduction to three phase systems - types of conmections, relstionship
between line and phase values.

MODULE-3

MAGNETIC CIRCUITS: Intreduction o magnelic Circuils-Simple magnetic Circwits-Faraday's
laws, induced emfs and inductances, Galvanometer, Magnets and magnetic field, force on an
electric current in & magnetic feld, force on elecine charpe moving in a mapgnetic field, mapgnetic
field due o straight wire; force between two parallel wires, Ampere’s law, electromagnet and
solenoids

MODULE-4

RECTIFICATION: Wave form of half wave and full wave currenbvoltage wave form;
Rectifiers: Introduction, energy bands in solids, the semiconductor, p-type and n-type
semiconductors, p-n junction, p-n junction diode, p-n junction diode as rectifier (half- wave and
full-wawve rectifier), rectifiers relative merits and demerits; silicon, germanivem diodes.
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Conrys Wrle: Eovige Akquisithin, Procouiig Archioving

Semester: 1 Course code: BRT 106 Credits:04 | Core
No of sessions Lectures / Tatorial: 40 Mo of practical hours:

Course Pre-requisites: Mumber of sessions: 40

Course Dbjectives

Demonstrate composition of film, screens, cassetie, processing solution, the usage and effect

of light.
Perform best storage pusdelines for film storage and handling,

Select cassetta size, DemonstrateLoading & unloading of films.

Course Learning Qutcomes

Upon soceessful completion of the course, the students should be able to (knowledge

based):

CLO1: Understood the basic concepts, fundamental principles, and the scientific theories
related to films, screens,

CLO2: Acquired the skills in handling films screens and planning of dark-room and
performing in laboratory experiments.

CLO3: Realized how developments i any radio-graphic image quality.how interdisciplinary
approach helps in providing better solutions and new idess for the sustainable
developments.

Course contents

MODULE-1. Composition of single and double costedradiographic films, Scresn &Mon
Screen films, structure of film, characteristic curve. characleristics (speed, base + [og,
gamma, latitude), effect of grain size on flm response fo exposure, interpretation of
characteristics curve, latent image formation, process of film developing (composition of
developer, Fixer and other processing solution), common emrors and faults while processing
{densitometry), automatic processing unit (processing cycle), developer & Fixer
replenishment and silver recovery.

MODULE-2. Film storage rules and guidelines, film handling and care (sies, construction
and function), types ofintenzifying screens and relative advantage, loading and unloading of
cassettes and their care/mamtenance, effects of KV and mA on variation of emitted radiation
intensity, determination of relative speeds, film contrast, film screen contact.

MODULE-3. Image formation, latent image, processing: manual processingautomatic
processing. Developer, fixer, rnser components, replenisher. Manual technique of
developing film, Automatic film processor, COMMOn SIS I Processing.

MODULE-4. Meanmg of radiographic mmage contrast, density,resolution, s
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magnification and distortion of image, noise and blur, radiographic illuminators and viewing
conditions, visual acuity and resolution, quality assurance of the related equipment and its
henefits with respect to visual assessment

MODULE-S. Introduction, purpose and location of dark room, layout of dark room,entrance,
pass hox, hatch, hangers, safe light, criteria of safe light, safie light test.

Course Pedagogy

The course will use the mixed technique of interactive lectures, regular assipnments, Teaching in
this course is aimed to engage the students in strengthening their conceptual foundation and
applying the knowledge gained. It will not only help students to understand the fundamentals of
Imaging and Quality of Radiographs but also improve skills and technigues for tackling practical
problems.

Beference books:
Text book of radiology for residents and technician- 5 K Bhargava.

Dark room procedure- MO and Chesney

Lo e
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Course Title: English & Communication Skill |

Semester: 1 Courze code: BRT107 Credits:03 Core |
"No of sessions Lectures / Tutorial: 30 | No of practical hours: _|
Coarse Pre-requisites: MNumber of sessions: 30
Course Introduction:

As the Indian government aims for Universal Heaith Coverage, the lack of skilled human
resource may prove to be the biggest impediment in ils path (o achieve tarpeled goals. The
benefits of having AHPs in the healthcare sysiem are still unexplored in India, An enormous
amount of evidence suggests that the benefits of AHPs range from improwving access to
healthcare services to sipnificant reduction in the cost of care. The leachmg of English and

communication skills aims to integrate their leaming in sync with the understanding of the basics
of spoken English and communication techniques.

Course Dhjectives:

1. Thiscourse trains the studens inoral presentatiomns, expository writing, logical organization
and structural suppaort.
1. By acquiring skills in the use of communication technsques the students will be able to

express  better, prow personally and professionally, develop poise and confidence and
achieve success.

Course Learning Outcomes

Upon successful completion of the course, the students should be able to:
CLOT:Understood the role of radiographer in personal and professional ethics.
CLO2: Understood the handling of patient with good language.

CLO3:Understood the imporance of good commumnication with patient as a health care
professional.

Course Pedagogy

The course pedagogy includes a comprehensive study including the vanous communication
skills in order to make the students more competent and skilled in itz use and storage. Various
aspects about the use for same in health care setups are discussed in relevance to the topic tanght
%0 as (o relieve the monotony of the subject Repular doubt clearing sessions, written
agsipnments, quiz, presentations are some of the meagures for learning. Periodic and surprise
tests are taken to apprise and evaluate the students.

Module 1: Basics of Grammar- Part [
YVocabulary, Synonyms, Antonyms, Prefix and Suffix, Homommms, Analogies and Portmanteau
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Module 2: Basics of Grammar = Part 1

Actve, Pagsive, Direct and Indirect spesch, Prepositions, Comjunctions and Euphemisms
Maodule 3: Writing Skills

Letter writing, E mail, and Essay, Anticles, and Memos, one word substitutes, note making and
Comprehengion

Module 4: Writing and Reading

Summary wriling, Creative wriling, newspaper reading

Module 5: Practical Exercise

Formal speech, Phonetics, semantics and pronunciation

Comminication:

Maodule &: [Introduction: Communication process, Elements  of communication,
Barmriers of communication and how to overcome them, Muances for communicating with patients
and their attenders in hospitals.

Module T: Speaking: Importance of  spealung efficiently; Wolce culture,
Preparation of speech, Secrets of good delivery, Audience psychology, handling, Presentation
skiills, Individual feedback for each student, Conference/Tnterview technique,

Module 8; Listening: Importance of listening, Self-assessment, Action plan execution, Barniers
in listening, Good and persuasive listening.

Module 9: Reading: What is efficient and fast reading, Awarencss of existing reading habits,
tested techmiques for improving speed, Improving concentration end comprehension through
syvstematic study.

Module 10; Non Verbal Communication: Basics of non-verbal communication, Rapport
birilding skills using neuro- mpuistic programmng (NLP).
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[ Course Title: General ﬁ;atumgr-ll

Semester: 11 | Course code; BRET 201 | Credits:03 Core
No of sessions Lectures ( Tutorial: 20 Mo of practical hours: 20
Course Pre-requisites; Mumber of sessions: 40

Course Infroduction

Allied and healthcare professionals (AHPs) includes individuals involved with the delivery
of health or healthcare related services, with qualification and competence in therapeutic,
diagnostic, curative, preventive and/or rehabilitative interventions.

They work in multidisciplinary health teams in varied healtheare settings including doctors |
nurses and puhlic health officials to promote, protect, treat and manage a person's physical,
mental, social, emotional, environmental health and holistic well-being. The study of
erstomy belps them in putting into perspective the knowladge that they gain for betler good
of humanity,

Course learning Outcomes-

CLO- 1 Enumeratethe function of brain, Nervous system, motor system, blood supply of
brain, anatomy of brain, cranial nerves, CSF formation and about spinal cord.

CLO-2Enumerateauditory  system.Demonstrateanatomy of urinary syslem, location of
kidney.

CLO-3 Enumerateblood vessels of reproductive system. Enumeratehormone secretion of
glands and blood supply.

Course Pedagogy

The coursc pedagogy incudes a comprehensive study including the study of gencral
strctures and the specialized orpans in a manner aimed at being student frendly, Variooes
clinical aspects are discussed in relevance to the topic taught so as to relieve the monotony of
the subject. Regular doubt clearing sessions, wrillen assignments, quiz, charl and poster
making and model making are some of the measures for leaming. Periodic and surprise tests
are aken to apprise and evaluate the students. They are taught on simulators for a live
feeling. The practical includes the study of structures through mannequins which helps in
holding the interest of the siudents.

Course contents

MODULE -1 Classification of nervous system

MNerve — structure, classification, microscopy with examples. Neurons, classification with
examples, Simple reflex are.
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Pariz of a typical spinal nerveDermatome:Cenfral nervous system — disposition, parts and
functions Cerchrum, Cerebelbum, Midbrain & brain stem Blood supply & anatomy of brain.
Spinal cord-anatomy, blood supply, nerve pathways Pyramidal, extra pyramidal
systemn, Thalamus, hypothalamus, Structure and features ofmeninges Ventricles of brain, CSF
circulation Development of nervous system & defects.

MODULE-2 Cranial nerves — {course, distribution, functions and palsy) Sympathetic nervous
gvgten, its parts and components Parasympathetic nervous system Applied anatomy
MODULE-3 Structure and function of Visual system, Auditory system, Gustalory syslem,
Olfactory eystem, Somatic sensory system.Pelvic floor, innervations Kidney, Ureter, bladder,
urcthra Reproductive system of male, Reproductive system of female

ANATOMY PRACTICAL

1) Identification and description of all anatomical strucneres,
2) Demoenstration of dissected parts
3} Demonstration of skeleton-articulated and disarticulated.

4) Surface anatomy: Surface land mark-bony, muscular and ligamentous, Surface anatomy of
major nerves, aneries of the limbs,

Course Beference
Text Books:

« PR Ashalatha& G Deepa “s Textbook of ANATOMY & PHYSIOLOGY by
s B.D.Chaurasia’s HUMAN ANATOMY

Reference books:

SampathMadhyastha'sManipal manoal of anatomy for allied health sciences

Krishna Garg &Madhu Joshi’s Practical anatomy workbook

Dnxit’s Atlas of Histology for Medical Students

Basic Histology: A Color Atlas & Text

Jana's Exam Oriented Practical Anatomy

Krishan's Anatomy Mnemonics

Dmline references:

Croursera subscription for phvsiology topics

s Py

§

Page 38 of 80




. sed faerd Y fafeen fawafaesg, 90 o @9
3y Atal Bihari Vajpayee Medical University, U.P., Lucknow.

- Course Title: GENERAL PHYSIOLOGY-II
Semester: 11 Course code: BRT 202 Credits:03 Core
Mo of sessions Lectures / Tutorial: 20 Mo of practical howrs: 20
Course Pre-requisites: MNumber of sessions: 40

Conrse Introduction

As the Indian government ams for Universal Health Coverage, the lack of skilled human
resource may prove to be the biggest impediment in its path to achicve targeted goals. The
benefits of having AHP: in the healtheare system are still unexplored in India. An enormons
amount of evidence suggests that the benefits of AHPs range from improving access to
healthcare services to significant reduction in the cost of care. The teaching of physiology
aims 1o integrate their learming in syne with the understanding of the basic functions of the
various organs in the body and their clinical aspect so that the knowledge gained can give
them an edge in their field.

Course learning Outcomes.
CLO-1 Enumerate Physiology of kidney
CLO-2 Explain Physiolopy of lower Urinary tract
CL0-3 Label Physiology of the endocrine glands
CLO-4 Enumerate Physiology of reproductive system

Course Pedagogy

The course pedagogyincudes a comprehensive study including the study of general structures
and the specialized organs in a manner aimwed at being student friendly.Various climical
aspects are discussed in relevance to the topic taught so as to relieve the monotony of the
subject. Regular doubt clearing sessions, written assignments, quiz, chart and poster making
and model making are some of the measures for leaming, Periodic and surprise tests are taken
to apprise and cvaluate the students. They are taught on simulators for a live feeling. The
practical includes the study of structures through miannequins which helps in holding the
interest of the students.

Course confents-
MODULE-1 Physiology of kidney and urine formmation Glomerular filtration rate, clearance,
Tubular function, Uteter, bladder, urethra

MODULE 2-Physiology of the endocrine glands — , Hormones secreted by these glands, their
clazsifications and functions.

Adrenal, Gonads Thymus, Pancreas, Pituitary, Pineal Body, Thyroid, Parathyroid ‘FV
2 389 ot 80
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MODULE 3-Male -Functions of testes, pubertal changes in males, testosterone -action &
regulations of secretion,
Female -Funchions of ovaries and uterus, pubertal changes, menstrual cycle, estrogens and

progestron -action and regulation.

Conrse References
1) PE. Ashalatha& G Deepa’sTextbook of ANATOMY & PHYSIOLOGY
2} N Geetha “sTextbook of physiology
Reference Books:
3 C Chatterjee’s Human Physiology
4C C Chatterjee’s Practical Physiology for Paramedical Courses
SYCN Chandrashekhar'shanipal Manual of Medical Physiology
SIRK Maurva's Medical Physiology

Online references:Conrsera subscription for online anatomy topics
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Fuum Title: Basic physics including radiological physics

Semester: 11 Course code: BRT 203 Credits:(6 Core
E.E‘?‘.Ef sessions Lectures / Tutorial: 20 Mo of practical |:ﬂu_;_|ﬂ__:_§vﬂ_
. Course Pre-requisites: Number of sessions: 9
Course Objectives:

The purpose of this course is to provide an understanding of physical concepts and underlying
varous technological applications. This course also provides fundamental idea about circuit
analysis, working principles of machines. In addition, the course is expected to develop scientific
temperament and analytical skill in students, to enable them logically tackle complex
engineering problems in their chosen area of application,

Course Learning Outcomes

CLO 1- Uze X-ray equipment and maintenance of equipment.Should know the Warm-up
procedures of X-ray machine and cooling methods.

CLO 2-To be able to know how to use X-Eay exposure switches.

CLO 3 Demonstrate work flow Digital/ITTV fAuoroscopy equipment handling. Demonstrate
Handling, care and maintenance of equipment & acoessories

Course Pedagogy

The course will use the mixed technique of interactive lectures, regular assignments and
practicing numerical. Teaching in this course is aimed to engage the students in strengthening
their conceptual foundation and applying the knowledge gaimed to different day-to-day real
world applications. It will nol only help students 1o understand the fundamentals of applied
physics but also improve skills and techniques for tackling practical problems.

Course contents

MODULE 1 Basic Physics: Sound -The nature and propagation of sound wave (the
characteristics of sound, wave theory), speed of sound in 8 material medium, intensity of sound,
the decibel, Interference of sound waves, beats, diffraction, Doppler’s effect .

MODULE 2 Heat- Definition of heat, temperature, Heat capacity, specific heat capacity, Heat
transferconduction, convection, radiation, thermal conductivity, equation for thermal
conductivity (k), the value of k of various material of interest in radiology, thermal expansion,
Mewton's law of cooling, Heat radiation.

MODULE 3 Applied mathematics: Proportion: Direct proportion and inverse proportion,
inverse sguare law with relevanl examples, graphical representation of parameters that obey
linear and exponential law: example of linear and semilog plotting. Electricity and Magnetism:
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AC, and D.C, power supply with cxamples, single phase and poly phase power supply,
switches, fuses, circuit breakers, earthing ete. main voltage drop! causes and remedy, cables; low
tension, high tension. DC circuit, Ohm's law, resistivity, series and parallel combination, EMF,
Krichoff's law, heating effect of current, Ammeter, voltmeter, Galvanometer. Magnets and
magnetic field, force on an electric current in a magnetic field, force on electric charge moving
in a magnetic field, magnetic feld due to straight wire ; force between two parallel wires,
Ampere’s law, glectromagnet and solenoids .

MODULE dRectification and Transformers: Thermionic emission; - variation of anode current
with anode voltage and filament temperature; principle of rectification, wave form of half wave
and full wave current'voltage wave form; Rectifiers: Introduction, energy bands in solids, the
sermconductor, p-type and n-type semiconductors, density of charge cermers and conductivity, p-
o junction, p-n junction dicde, p-n junction diode as rectifier (half- wave and full-wave rectifier),
rectifiers relative merits and demerits; silicon, germanium diodes. Principles of transformer,
Electrornagmetic induction, transformer design, efficiency of transformer, source of power loss

MODULE 5Electromagnetic radiation: Electromagnetic radiation spectrum, common properties
of electromagnetic radiation; relationship betwesen energy, frequency, wavelength and velocity
e.g. X-rays and gamma rays. Properties of X-rays and gamma rays; General properties of X-rays,
velocity, frequency etc., photographic effect, photochemical effect — discolouration of salis,
heating effect, biological effect; ionization of gases e.g. air.. Interaction of radiation with matter:
Trmnsmission through matter, law of cxponential sttenuation, half value layer, attenupation
cocfficients; interaction of radiation with matter, classical scattering, Compton scatter, photo
electric absorption, pair production; practical aspects of radiation absorption and transmission
through body bssues.  Meassurement of X-ravs: Unit of quantity of radiation exposure -
definition and application of ‘roentgen’, unit of guantity of radiation dose - definition and
application of ‘rad’, ‘gray” and ‘rem’;

MODULE 6Pnnciple and application of ionizations chamber and ionization reader unit, film
and densitometer, thermo luminescend dosimeter (TLDY), X, Cuality and quantity of X-rays:
Specification and explanation of electron volt (eV), kilovolt (kV) and half value layer (HV.L) as
an index of penetration of the radiation. 9. Basic radiation protection: Histoncal developrment,
dose equivalent limit, international recommendations and current code of practice for the
protection of radiation workers and the public against ionizing radiation arising from medical
and dental use; protective materialzs, lead - impregnated substances; building materials, bead

equivalents of protective, personal monitoring; film badge, pocket dosimeter TLD badges and
their uses and relative ments

PRACTICAL

» X-Raytubes and accessorics, general features,

S
* Portable X-Kay Equipment.
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o [mage intensifier, it features, spot film.
& Radigtion protection devices
s Effects of kV and mAs.
o Maintenance of X-ray equipment and accessories.
¢ Mammopraphy X-Fay tube
* Dental X-Ray unit.
Reference and Text Books-
Text ook of radiclogy for residents and techmicians- § K Bhargava.

Text book of Radiation physics.

awikiedia.colin
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Course Title: Conventional Radiography and equipment

| Semester: 11 | Course code; BRT204 Credits:06 Core

| No of sessions Lectures / Tutorial: 30 No of practical hours; 60

| Course Pre-requisites: | Number of sessions: 80 |
Course Objectives

The purpose of this course is to provide an understanding of physical concepls and underlying
various technological applications, This course also provides fundamental idea about circuit
analysis, working principles of machines. In addition, the course is expected to develop scientific
temperament and apalytical skill in students, o ensble them logically tackle complex
engineering problems in their chosen area of application.

Conrse learning Outcomes

CLO 1-Able to know production of X-ray.

CLA 2- Explain high tension circuitz  meter and exposure timers.

CLO 3-Able to know interlocking syvstems, control of scattered radiation.
CLA0O 4- Able to know handling and mechanism of Fluoroscopy.

Coorse Pedagogy

The course will use the mixed technique of inferactive lectures, regular assignments and
practicing numerical. Teaching in this course is aimed to engage the students in strengthening
their conceptual foundation and applving the knowledpe gained to different dayv-to-dav real
warld applications. It will not only help students to understand the fundamentals of applied
phivsics bul also improve skills and techniques for tackling practical problems.

Course contents

MODULE 1Production of x-rays: X-ray tube, gas Olled s-ray tube, construction working and
limitations; stationary anode x - ray tube; construction, working, methods of cooling the anode,
rating chart and cooling chart; rotating anode x - ray tube: construction, working rating char,
speed of anode rotation, angle of anode inclination, dual focus and practical consideration in
choice of focus, anode heel effect, prid controlled x - ray tube; effect of variation of anode
voltage and filament temperature; continuous and characteristics spectrum of % - rays, inherent
filter and added filter, their effect on quality of the spectrum.

MODULE 2 High tension circuits: H'T. generator for x-ray machines, three phase rectifier
circuits, three phase six rectifier circuit, three phase 12 rectifier circuit, high and medium
frequency circuits; capacitance filter control and stabilizing equipment; maing voltage
compensator, mains rosistance compensator, compensation for frequency vanation, control of
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fube voltage, KV compensator; high tension selector switch, filament circuil, conirol of tube
current, space charge compensation.

MODULE 3 Mcters and exposure timers: Moving coil galvanometer; constroction and
working/conversion (o millimeter, ammeter and voltmeter, meters commonly vsed in diagnostic
x-ray machines, pre reading KV meter and millimeter, digital panel meters. Clockwork limers,
synchronous motor timer, electronic timers, photo metric timers {ffuorescent and photoeclectric
effect ag applied in timers), ion chamber based timers, integrated timer. 4. Interlocking cirenits:
Relays: description and working, use of relays in diagnostic machines for over load protection,
circuit disgram; simplified cireuit and block diagrams illustrating sequence of events from mains
supply to controlled emission of x-rays.

MODULE 4 Control of scattered radiation: Beam limiting devices: cones, diaphragms, light
beam collimator, beam centering device, methods o verify beam cemering and field alignment,
grids; design and control of scattered radiation, grid ratio, grid cut-off, parallel gnd, focused
grid, crossed grid, grided cassettes, stationary and moving grid poiter bucky diaphragms, various
types of grid movements; single stroke movement, oscillatory movement and reciprocatory
movement,

MODULE 5 Fluoroscopy: Fluorescence and phosphorescence - description, fluorescent
materials wsed in fluoroscopic screens, construction of fuoroscopic séreen and related
accessories, tilting table, dark adaptation. Image intensifier - Construction and working,
advantages over fluoroscopie device, principles and methods of visualising intensified image,
bazic principles of closed circuit television camers and picture wbe, Vidicon camera, CCL.
Automatic  brightness control, automatic exposure contrel, chamber selection  during
fluoroscopy. Seral radiography: Manual cassette changer, rapid automatic film changer, basic
principles of cine fluoroscopy and angiography use of grid controlled x-ray tube.

MODULE & Care and Maintenance of X-ray equipment; General care; functional tests; testing
the performance of exposure timees, assessing the MA settings, lesting the available KY,
measurement of focal spot of an x-ray tube, testing the light beam diaphragm, practical
precautions pertaining to Brakes and locks, HLT, cables, meters and controls, tube stands and
tracks as well as socessory equipment.

Beference and Text Books-
Texi book of radislogy for residents and technicians- S K Bhargava.

Text book of Radiation physics.

wowrws wikiedia.coin
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Course Title: Medical Ethics and Legal Aspects

Semester: 11 Cowrse code: BET2Z05 | Credits:03 Core
Mo of sessions Lectures / Tatorial: 30 Mo of practical howrs:

| Course Pre-requisites: Mumber of sessions: 30

Course Introduction:

Allied and healtheare professionals (AHPs) includes individuals involved with the delivery of
heslth or healthcare related services, with qualification and competence in therapeutic,
diagnostic, curative, preventive and/or rehabilitative interventions.

They waork in multidisciplinary health teams in varied healtheare settings including doctors,
nurses and public health officials to promote, protect, treat and manage a person ‘s physical,
mental, social, emotional, environmental health and holistic well-being, The stady of legal
aspects and medical ethics helps them in putting into perspective the knowledge that they gain
for better fumire

Couarse Objectives:

This epurse i5 designed to provide the students the basic knowledge in laws and cthics to follow
a5 health professionals.

After completion of the course the siudents will be able to! Understand the various definitions
Course Learning Owtcomes:

Upon successful completion of the course, the students should be able to:

CLO1:Understeod the importanse of the professional laws and ethics.

CLOZ:Understood the lepal aspecis and medical ethics in health setups,

Course Pedagogy

The course pedagogy includes a comprehensive study including the study of general actions of
the drugs. Yarous climical aspects are discussed in relevance to the topic taught so as to relieve
the monotony of the subject. Repular doubt clearing sessions, written assignments, quiz;
presentations are some of the measures for leaming. Periodic and surprise tests are taken to
apprise and evaluate the students. The practical includes the study of drugs via presentations and

viva voce,
W o 05 N
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Role, Definition and Interaction with the patients and health care professionals, Ethical, Moral,
and Legal Responsibilities, Patient safety and quality, restrain policies and role of health
professionals.

Biomedical waste Manapement, medical records and reports.
Module 2

Moedical terminology- The course employs a body systems-oriented, word-analysis approach to
leaming medical terminology.

Mpdule 3

The goal of the class is to prepare students for the terminclogy they might encounter in their
subsequent coursework, in their clinical rotations and wltimately in their roles as health care
professionals.

Coarse Assessment Scheme
Students would be asseszed continuously throughout the semester in the form of conlinuous

evaluation. Periodic tests and surprise tests will be conducted. Students will have to submit
written assignments, guiz for the topics. Practical will be conducted with viva. Midierm and end
term evaluation will be done theoretically and practically. Students will also be assessed on the
basis of presentations of various topica,

Books Recommended
werw wikipedia.in
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| Course Title; Environmental Science
Semester: 1T Course code: BRT 206 Credits: 03 Core
Mo of sessions Lectures / Tutorial: 30 Mo of practical howors:
Course Pre-requisites: MNumber of sessions: 30
Course Introduction

Environmental Stodies is a multidisciplinary subject and hence requires a comprehensive
knowledge on vanious subjects, which primarily include genéral science, social science, law and
management practices. The prime objective of this course 15 o make the undergraduate students
acquainted with the fundamental concepts of environmental science and to adopt eco-friendly
technologies to facilitate conservation and regeneration of natural resources.

Course Ohjectives

The broad objectives of this course are
& To gain an understanding of the concepts fundamental to environmental scicnce
» To understand the complexity of ecosystems and possibly how to sustain them
* To understand the relationships between humans and the environment.
* To understand major environmental problems including their causes and consequences.
* To understand cumrent and controversial environmental issues and possible solutions to
envirotmental problems and their pros and cons.
* To understand the hospital environment in genetal

Course Learning Outcomes

Upon successful completion of the course, the students should be able to;

CLO1: To gain knowledge on the importance of environmental education and ecosystem.
CLO2: To scquire knowledge aboul environmental pollufion- sources, effects and control
meazures of environmental pollution,

CLO3: To understand the treatment of wastewater and solid waste management.

CLO4: To scquire knowledge with respect to biodiversity, its threats and its conservation and
appreciate the concept of interdependence,

CLOD5: To be aware of the national and internaticnal concern for environment for protecting the
environment.

CLO: To understand the environmental issues arising from different labs of the hospital

Course Pedagogy

The course follows the pedagogy of “learning by doing™ Instructional design is based on
creating situations in which the students have opportunities “to do things™. The course would be
delivesed primarily through presentations and discussions led by students for active leaming
The course facilitator would execute the same either by organizing in-class sctivities or out-of-
¢lass projects. A topic would be introduced to the class by the facilitator. Next the students
would break off into growps, Group discussions would be conducted 1o bring in various
perspectives on the topic followed by presentations by the students and activities carcfully

designed around the given theme Lo achieve the course learning outegmes (CLOs). Performa w
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of and learning demonstrated through the same activities’ presemtations would be used for
Assessment,

Course Contents
The class would meet twice in a week for a period of 10 weeks approx,

Module 1. Introduction
Definition and scope and importance of multidisciplinary nature of environment. Meed for public
AWANETIESS.

Maodule 2. Natural Resources

Matural Eesources and associated problems, use and over exploitation, case studies of forest
resources and waler resources.

Module 3. Ecosystems
Concept of Ecosystem, Structure, interrelationship, producers, consumers and decomposers,
ecolopical pyramids-biodiversity and importance. Hotspots of biodiversity

Module 4. Environmental Pollution

Defimtion, Causes, effects and control measures of air pollation, Water pollution, Soil pollution,
Marine pollution, Neise polhstion, Thermal poliution, nuclear hazards, Solid waste management:
Causes, effects and comtrol measure of urban and imdustrial wastes. Role of an mdividual i
prevention of pollution. Pollution case studies, Disaster management: Floods, earthquake,
evelope and landshides.

Module 5. Social blemishes and the Environment

From Unsustainable to Sustaimable development, wban problems related to energy, Water
conservation, rain water harvesting, water shed management Resettlement and rehabilitation of
people; its pros and concerns. Case studies, Environmental ethics: Issues and possible solutions.
Climate change, global warming, acid rain, ozone layer depletion, nuclear accidents and
holocanst. Case studies, Wasteland reclamation, Consumerism and waste productis. Environttent
Protection Act, Air (Prevention and Control of Pollution) Act. Water (Prevention and control of
pollution) Act. Wildlife Protection Act, Forest Conservation Act, Issues involved in enforcement
of environmental legislation Public awareness.

Human Population and the Environment, Population growth, vanation among nations,
Population explosion—Family Welfare Programme. Environment and human health, Human
Rights, Value Education, HIV/AIDS. Women and child Welfare. Fole of Information
Technology in Environment amnd human health. Case studies.

Muodule 5. Understanding the Hospital Environment

Module.6 Understanding the environment in the following clinical Inboratories:
Microbiology, Biochemistry, Histopathology, Hematology

Maodule7. Clinical laboratory hazards to the environment from the following and means to

prevent: &ﬁﬁ . t?f Y (ﬁ,/f""/ R{?Aﬂm
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Infectious material, Toxic Chemicals, Radioactive Matenal, Other miscellaneous wastes
Course Assessmoent

Assessment Scheme

Students would be assessed continuously at four assessment points duning the course through the
activities and deliverables mentioned in the table in point 4 above, Course assessment is based
on 4 student’s activity! assignments/quizzes (records’ evidence of histher performing and
leaming). They could be in the form of PowerPoint Presentations, Videos watched ete. The
details of the components of assessment are detailed next.

Course Beferences
Text Book:
Chawla 8., 2012, A Texibook of Envirommental Studies, Tata Me Graw Hall, Mew Delhi,

Reference Books:

Reference 1: Jadhav, H &Bhosale, V.M., 1995, Environmental Protection and Laws. Himalava
Pub. House, Mew Delhi.

Reference 2: Gadi B, Rattan, 5., 2006, Environmental Stedies, KATSON Books, New Delhi.
Reference 3: Mchkinney, ML, & Scheol, BEM. 1996, Environmental Science Systems &
Solutions, Web enhanced edition,

Reference 4: Wanger KD, 1998, Environmental Management. W.B. Saunders Co.
Philadelphia, LTSA

Papers:

*  Beckerman, W, (1992). Economic growth and the environment: Whose growth? Whose
environment? World Development, 2004), 481-496.

» Lorente, D.B., Shahbaz, M., Roubaud, D., Farhani, 5. (2018) How economic growth,
renewable electricity and natural resources contribute to CO2 emissions? Energy Policy,
{13(C), 356-367. -

s Kumar Reddy D.H., Lee S.M. {2012) Water Pollution and Treatment Technologies, J
Enviran Anal Toxicol, 2(5) 103,

¢ Dhiveds, A, K (2017) Besearches In Water Pollution: A Review. fnfernational Research
Journal of Natral and Applied Sclences, 4(1) 118-142.
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| Course Title: Climical Radiography Positioning-=1
Semester: 111 Course code: BRT 301 Credits:06 Core
Mo of sessions Lectures / Tutorial: 30 No of practical howurs: 60
Course Pre-requisites: Number of sessions: 90
Conrse Ohjectives

This course is designed 1o provide the students the basic knowledge i Radiography.
At the end of the course, the student should be able to:

1)Explain the role of radiographer and positioning of various body parts, nommal functioning
of various organ systems of the body and their interactions.

DEhcidate the mdiological aspects of nomal growth and development.

JDescribe the patient response and adaptations to environmental stresses.

Course learning Outcomes

CLO 1-Explain how to take good quality images with as low as radistion dose in upper limb
and levwer limb,

CLO 2-Enumerate immobilization technique and immobilization devices. Use positioning
dovices,

CLO 3-Work in clinical practice and know shout patient care

CLO 4 Able to know and perform dental radiography

CLO 5 Able to know abdominal radiography.

Course Pedagogy

The course pedagogyincudes a comprehensive study including the study of general structures
and the specialized organs o a manner aimed &t being student fendly. Varous clinical
aspects are discussed in relevance to the topic taught so as to relieve the monotony of the
subject. Regular doubt cleanng sessions, wrillen assignments, quiz, charl and poster making
atd model making are some of (he measures for learning, Periodic and surprize tests ave
taken to appnise and evaluate the students, They are taught on simulators for a live feeling.
The practical includes the study of structures through mannequins which helps in holding the
interest of the students.

Course contents

MODULE 1Upper limb: Technique for hand, fingers, thumb, wrist joint carpal bones,
forearm, elbow joint, radio ulnar joints and humerss supplementary technigues for the above.
E.g. Carpal tunnel view, ulnar groove, head of the radius, supracondylar projections. Lower
limb; Technique for foot, toes, great toe, tarsal bones, calcancum, ankle joint, lower leg,
knee, patella & femur. Supplementary techniques: Stress view for torn hgaments, a- Subtalar
joint and talo calcaneal joint, b, Inter condvlar projection of the knee. ¢. Tibial wbercle. d.
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Length measurement technique.

MODULE 2 Shoulder girdle and thorax: Technique for shoulder joint, scapular, clavicle,
acromic clavicular joints, stemum, ribs, stemo-clavicular joint. Supplementary projections
and techniques a. Recurrent dislocation of shoulder, b, Traumatic dislecation of shoulder. c.

Cervical nba.

MODULE 3Vertebral colomn: Technique for atlanto-occipital joint, cervical spine, cervico
thoracic spine, thoracic spine, thoraco- lumber spine, lumbo sacral spine, sacrum and coocyx.
Supplementary techniques to demonstrate: a. Scoliosis. b, Kyphosis ¢. Spondylolisthesis d.
Disc lesion e Union of spinal grafi. Adaptation of techniques to demonstrate specific
pathologies, Pelvie girdle and hip region: Techmigue for whole pelvis. [lium, ischium, pubic
bones, sacro iliac joint, symphysis pubis, hip joint, acetabulum neck of femur, greater and
lzsser trochanter.

MODULE 4 Supplementary techniques- a. Congenital dislocation of hips b. Epiphysis of
femur; ¢ Lateral projections for hip joints to show fernoral head and neck relationship.
Shkeletal survey: Skeletal survey for metabelic bone discase, metastases, hormonal disorder,
renal disorders. 8. Skull: Basic projections for cranium, facial bones, nassl bones and
mandible, Technigue for a. Petrous temporal for mastoids, Internal auditory canal. -
Accessory nasal sinuses. b. Tempero - mandibular joint. - COrbits and optic foramen. -
Zygpomatic arches. ¢. Stvloid process, - Piludlary fossa. - Jupalar foramen.

MODULE SDental Radiography:  Technique for intra oral full mouth, occlusal projections,
extra oral projections including orthopantomography, Supplementary technigues, Upper
respiratory systern:  Technigque for post nasal aireavs, larwnx, tachea, thoracic inled -
Valsalva manoeuvre. - Phonation. Lungs and Mediastinam:

MODULE 6 Technique for routine projections: Projections: Antero-posterior, obligues,
lordotic, apical projection, use of peneirated postercanterior projection. - Expiration
technigue. - Technique for pleural fluid levels and adhesions. Abdominal viscera: For plain
film examination, Projection for acute abdomen patients. Technique to demonstrate:

PRACTICAL
Bepional Radiography:.
s All Views of Hip and Pelvis: Theatre procedure for Hip, Pinning and Reduction, Pelvs,
Sacro-ilac Joint, Pelvis Bone, Acetabulum,
o All Views and technigques of Vertebral Colummn: Cervical Spine, Thoracic spine, Lumbar
spine, Sacrum, Coceyx
# All views and techniques Abdomen: Gastro-intestinal tract, urinary tract Skeletal Survey
Books Recommended-
Clark"s Radiography- Clark
Radiographic positioning- Carkal
wovew wiklpedia.co.in \;/
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Course Title: Modern radiological & imaging Equipment including physics
Semester: 111 Course code: BRT 302 | Credits: 0 Core
_No of sessions Lectures / Tutorial: 30 Mo of practical hours: 60
_ﬂﬂltﬂt P'I‘E-Teqﬂ_ﬁitﬂi | Number of sessions: 90

Course Dbjectives

The purpose of this course is to provide an understanding of physical concepts and underlying
various lechnological applications of mammography and computed radicgraphy and DSA.
Should able to scanning alse in mammography,computed radiography and DSA.

Course learning Outcomes
CLO 1-Perform the procedure of mammography scanning.
CLO 2-Enumerate and able (o know the principle computed radiography.
CLO 3-Able to know and perform vascular imaging with PACS

Course Pedagogy

The course will use the mixed technique of interactive lectures, regular assignments and
precticing numerical. Teaching in this course 15 aimed to engage the students in strengthening
their conceptual foundation and applying the knowledge gained to different day-to-day real
world applications. It will not only help students to understand the fundamentals of physics of
mammaography and CT scan but also improve skills and techniques for tackling practical
problems.

Counrse contents

MODULE-1 _Mammography, History of mammography, Mammaographic equipment,
Mammopraphic radiation dose and exposureDedicated mammographic unil and its special
features, Types of mammographRoutine Mammographic Positioning & Views with additional
views and technical considerations, Wire localization in mammography.

MODULE 2 Special equipment: Portable and mobile x-ray units, dental x-ray machine, shull
table Generator, x-ray tubes; Accessones; Resolution; Cuality control; Application and role in
medicine. , digital radiographic equipment, digital subtraction techniques. Tomography: Body
section radiography, basic principle and squipment, multi section tomography, various types of
tomographic movements, Dual energy x-ray absorptionometry (DEXA), stats can.

MODULE 3 Computed radiography; its principle, physics & equipment. Digital Radiography.
Flot panel digial fluoroscopy and radiography system, Direct and indirect digital radiography
and fluoroscopy systems, Digital radiography and Computed radiography its advantages,

dizadvantages and applications. W
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Lﬂ \ ”




@ ed faerdl add) fafsca RvaRwey, So o d@wTs
. Atal Bihari Vajpayee Medical University, U.P., Lucknow.

MODULE 4 Vascular Imaging Equipment: Introduction, historical developments, Prnciple,
scanned projection radiography, digital subtraction angiography, applications and definition of
terms. 4, Picture archiving and communication system { PACS)

Practical

1) X-Ray tubes and accessories, peneralfeatures.

2) Portable X-Fay Equipment.

3) Image intensifier, its features, spot film,

4) Radiation protection devices

51 EffectsofkVandmdas,

6) Maintenance of X-ray equipment and accessories.
T} Mammography X-Ray tube

#) Dental X-Ray unit

Books Recommended-
Clark’s Radiography- Clark / Text book of radinlogy for residents and technicians- s k hhargava

Radiographic positioning- Garkal
ihigedia.cod

woww. radiopedia. oo, in
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Course Title: Contrast & Special Radiography Procedures

Semester: 111 Course code: BRT 303 | Credits:06 Core

Mo of sessions Lectures / Tutorial: 30 Mo of practical hours: 60 |

Course Pre-requisites: Namber of sessions: 90 |
Course Dbjectives-

This course 15 designed to provide the students the basic knowledze in svalematic investigations
with using contrast media and image intensifier.
Course learning outconies-
CLAO 1- Explain indication, contraindication and reactions of contrast media.
Demonstrate how to take in minimum numbers of exposures in each special
investigation.
CLO 2-Demonstratethe positioning and technique of the special siudies.
CLO 3-Explainthe technique of all GIT stedy according to investigation,
CLO 4 Demonstrate surface anatomy.To be able to know the techmique behind the
radiography.
Course contents

MODULE 15pecial radiographic procedurss FResponsibility of Radiographer dunng
Radiological Procedures. Preparation of Patient for Different Procedures.  Contrast Media -
Positive and Megative, lonic & Non — lonic  Adverse Reactions To Contrast Media and Patient
Menagement Emergency Drugs in the Badiology Department  Emergency Equipments In the
Radiology Department Aseptic technique Indications, contraindications, basic techniques and
relationship to other techniques of the following special procedures

MODULE 2 Gastrointestinal Tract: Fluoroscopy, general considerations, responsibility of
radiographers  Barium swallow, pharynx and oesophagus Barium meal and follow through
Hypotonic duodenography  Small bowel enema  Barium Enema routine projections for coelon
and rectum, colomic activators; double contrast studies; colostomy. Special techmiques for
specific disease to be examined Water soluble contrast media - eg. gastrograffin studies b.
Salivary glands: Routine technique, procedure — sialography c.

MODULE 3Biliary system; Plain film rediography Intravenous cholangiography Percutaneous
cholangiography ~ Endoscopic retrograde cholangio-pancreatography (ERCPF) Operative
cholangiography Post-Operative cholangiography (T - tube Cholangiography)

MODULE 4Urnary svstem:  Intravenous urograply Reirograde pyvelography  Amdegrade

pyelography Cystography and micturatingeyssouresthrographyUrethrography (ascending) Renal
],'.I.ITHI:I].LTE

MODULE SFemale reproduective syvstem: Hysteroszalpingopraphy, Respirafory sysiem:
Bronchography: Awareness, h. Sinusography; Routine technique and procedure.

MODULE 6 Multiple radiography. Uses of soft tissue radiography. L High kV Radiography:

e Ye A
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General principles Relation to patient dose Change in radiographic contrast. Scatter elimination;

beam collimation; grid ratio. Speed and type of prid movement. Radiographic factor;

application and uses. m. Localization of foreign bodies: General location principles, Ingested;

inhaled; inserled; embedded foreipn bodies. Foreign bodies in eye. Preparation of the area to be

investigated. Appropriate projection for all  Technigues to locate non-opaque foreign body,

PRACTICAL

* Radiography in various positions for all the special radiological procedures, using contrast
media

e [|dentification of wvarous films for all the special rmadiological procedures, using
contrastimedia and related pathologies

Books Recommended-
Clark’s Radiography- Clark / Text book of radiology for residents and technicians- s k bhargava
Radiographic positioning- Garkal
Radwlogy- Special imvestigation = champman.
ikiondis.cain// TR S
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'_[;ﬂl_.l_.!'_li Title: Ph}'il:ﬁ of newer lnuag mpdalities

 Semester: IV Course code: BRT 401 Credits:06 Core
Mo of sessions Lectures f Tutorial: 30 Mo of practical hours: 60
Course Pre-requisites: | Number of sessions: 9

Course Objectives

This course is designed to provide the students the hagic knowledge in Radiography with using
newer modalities of radiology. At the end of the course, the student should be able to know
about ultrasonography Computed Tomography, Generation of CT Scanner, Magnetic resonance
imaging, fusion imaging PET, Contrast media using, handling and teleradiclogy.

Course learning Outcomes

CLO 1 Able 1w know Computed Tomography ils principle, varous generations and
advancements

CLO 2Able 1o koow Mamnetic Resonance Imaging- its principle, advancements and
applications.

CLO 3 Explain and able to know Ultrasonography, Color Doppler- its prnciple,
advancements and applications. Digital Radiopraphy and Digital  subtraction
angiography equipment- principle, advancements and applications,

CLO 4Able to know Fusion Imaging icleding PET-CT, PET- MEL Digital Mammography,
DEXA equipment- principle, advancementis and applicaiions.

CLO 5 Able to know tele radiology HIS RIS and PACS, Ilmage processing in digital
radiography systems: Posl processing technigues in console using CR, DR and fim
panel fuoroscopy sysiems

Course Pedagogy

The course will use the mixed technique of inferactive lectures, repular assipnments amd
practicing numerical. Teaching in this course is aimed to engage the students in strengthening
their conceptual foundation and applying the knowledge gained to different day-to-day real
world applications, It will not only help students to understand the fundamentals of physics of
mammography and CT scanfultrasound’ PACE  but also improve skills and techniques for
tackling practical problems.

Course Contents

MODULE 1-Basic principle of CT scan, history of CT Scan, EMI. advantages
anddisadvantapges, Equipment description.

MODULE 2-Scanning principle, Image acquisition, Image reconstruction,Image manipulation,
Image display and documentation, Scanhing parameters, Advantages and disadvantages,

L W e g =¥
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MODULE 3-History of MEL Magnetizm, Basic Prnnciple, hardware eic, Types of Contrast
agents used in MBI Physical and physiological basis of magnetic relaxation, Image contrast and
noige. Spin Echo, Inversion Recovery, Lﬁaﬁ:m Echo

MODULE-4Applications and Apparatus for nuclear medicine Application, Function and
instrumentation . Definition, Applications, Clinical uses, advaniages & disadvaniages of PET-
CT. Definition, Applications, Clinical uses, advantages & disadvantages of PET-MRI

MODULE -5 Benefits vs risk or PET-CT and PET-MRILCharacteristics and half-life of
Radionuclides Commonly used Radionuelides. Routme protocols  Indication  and
contraindications of PET. Patient preparation technique in PET Scan.

Books Recommended-
Clark™s Badiography- Clark / Text book of mdielogy for residents and technicians- s k bhargava
Radiographic positioning- Garkal
Radiology- Special imvestigation ~ champman.
CT made Easy
i i
cadiogadiacn.

Page 58 of 80




gied el g Ffsen Ayafeanay, <o o 9 9=

Atal Bihari Vajpayce Medical Unjvt-:rsil}f, U.P., Lucknow,

Course Title: Clinical Radiography Positioning ~11

Semester; TV Course eode: BRT 402 Credits:(h Core |
No of sessions Lectures / Tutorial: 30 Mo of practical hours; 60

| Course Pre-requisites: Number of sessions: 90

Course Objectives

ThiscourscisdesignedtoprovidethestudenisthebasicknowledgeinR adiography. At theend of the
course, the student should be able to:

Counrse Learning Outcomes

CLO1-Explain the role of radiographer and positioning of various hody paris, normmal
funetioning of various organ systems of the body and their interactions.

CLO2-Elucidate the radinlogical aspects of normal growth and development.

CLO3-Describe the patient response and adaptations to environmental stresses.

Course Pedagogy

The course pedagogyincudes a comprehensive study including the study of general structures
and the specialized omgans it a manner aimed at being stodent friemdly, Various clinical
aspects are discussed in relevance to the topic taught so as to relieve the monotony of the
subject. Regular doubt clearing sessions, wrilten assignments, quiz, chart and poster making
and model making are some of the measures for leaming, Periodic and surprise tests are taken
to apprise and eveluate the students. They are taught on simulators for a live feeling. The
practical includes the study of structures through mannequins which belps in holding the

interest of the students

Course contents-

MODULE 1Radiography technique comprising of the complete. Radiography of Skull and
Radiography of cranial bones; including special techniques for scllaturcica, orbits,
opticforamina, superior orbital fissure and inferor orbital fissure elc. Facial bones; Paranasal
sinuses, Temporal bone and Mastoids. Dental Radiography: Radiography of teeth-intra oral,

exira oral and occlusal view,

MODULE 2 Abdomen: Preparation of patient. General abdominal radiography and positioning
for fluid and air levels, Plain film examination. Radiography of female abdomen to look for
pregnancy, Radiography in case of acute abdomen. Macroradiography: Principle, advantage,
technique and applications. Stercography - Procedure - presentation, for viewing, stercoscopes,

steremnetry.

MODULE 3High KV techniques principle and its applications. Soft tissue Redio
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Localization of foreign bodies. Various technigques Ward /mobile rmadiography - electrical
supply, radiation protection, equipment and instructions to be followed for portable‘ward
radiography.

MODULE 40peration theatre techniques: (ieneral precsutions, Asepsis m techmigues -
Checking of mains supply and functions of equipment, selection of exposure factors, explosion
risk, radiation protection and rapid processing technigues. Trauma radiography/Emergency
radiography. Weonatal and Paediatric Radiography, Tomography and TomosynthesisDual
energy X-ray absorptiometry . Forensic Radiography

Practical

i, All views and techniquesAbdomen: Gastro-intestinaliract, urinaryviracl
b.. SkeletalSurvey.

Books Recommended-

Clark®s Radiography- Clark / Text book of radiology for residents and technicians- s k bhargava
Radiographic positioning- Garkal

Radiology- Special investigation — champman.

| Jraddi i
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Course Title: Newer Modalities Tmaging Techniques including _Eatle:m care |
Semester: TV Course code: BRT 403 | Credits: 06 Core

EHn of sessions Lectures / Tutorial: 30 Mo of practical hours: 60

| Course Pre-requisites: Mumber of sessions: B0

Course Objectives

ThiscourseisdesignedtoprovidethesudenisthebasicknowledgeinRadiography with patient care
and code of ethics At theend of the course, the student should be able 1o

Conrse Learning Outcomes

CLO1- Understood about Introduction to hospital staffing amd Medical records and
documentation,

CLO2 — Must know about Legal issues and Professional ethics.
CLO3- How to handle and must know Departmental Safety and Infection control
CLO4- Understood Body mechanics and transferring of patient

Course Contents-

MODULE 1Interventional Radiography: Basic angiography and DSA: a. History , technique,
patient care b, Percutaneous catherisation, catheterization sites, Asepsis ¢ Guidewire, catheters,
pressure injectors, accessories d. Use of digital substraction- single plane and bi-plane  All
forms of diagnestic procedures including angiography, angioplasty, bilary examination, renal
evaluation and drainage procedure. Central Nervous System: a, Myelography b. Cerebral
studies ¢. Ventriculography Arthrography: Shoulder, Hip, Knee, Elbow 4. Angiography: a.
Carotid Anglography (4 Vessel angiography) b, Thoracic and Arch Aortography c. Selective
studies: Renal, SMA, Coeliac axis d. Vercbral angiography e Femoral arteriography L
Anmocardiography Venography: a. Peripheral venography b, Cerebral venography c. Inferior
and superior venocavography d. Relevant visceral phlebography 6. Cardiac catheterization
procedures: PFTCA, BMV, CAG, Pacemaker, Electrophyiology,

MODULE 2 Microbiology 1. Introduction and morphology - Introduetion of microbiology,
Classification of microorganisms, size, shape and strecture of bacteria. Use of microscope in the
giudy of bacteria, 2. Growth and nutrition -nutrition, culture media, types of medium with
example and uses of culture media in diagnostic bactenology, antimicrobial sensitivity tlest
Sterilization and disinfection - principles and use of equipments of sterilization namely hot air
owven, autoclave and serum inspissator, pasteurization, anti-septic and disinfectants. Introduction
to immunology, bacteriology, parasitology, mycology.

MODULE 3 Hospital procedure: Hospital staffing and organization; records relating to patients
and departmental statistics; fessional attitude of the technologist to patients and other
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members of the stafl; medico- legal aspects; accidents in the departments, appointments,
organization; minimizing waiting time; cut-patient and follow-up clinics; stock-taking and stock
keeping, Care of the patient - FIRST contact with patients in the department; management of
chair and stretcher patients and aids for this, management of the unconscious patient; elementary
hvgiene; personal cleanliness; hypiene in relation to patients (for example clean hnen and
receptacles , nursing care; temperature pulse and reapiration; essential care of the patient who
has a tracheostomy, essential care of the patient who has a colostomy; bedpans and urinals;
simple application of a sterile dressing.

MODULE 4 First aid: Aims and objectives of first aid;, wounds and bleeding, dressing and
bandages; pressure and splints, supports etc. Shock; insensibility; asphywia; convulsions;
resuscilation, use of suclion apparatus, drug reactions; prophylactic measures; administration of
oxygen; eleciric shock; burns; scalds; hemorrhage; pressure points; compression band. Fractures;
splints, bandaging; dressing, foreign bodies; poisons. 4, Infection: Bacteria, their nature and
appearance; spread of infections; auto-infection or cross-infection; the inflammatory process;
local tissue reaction, general body reactiom; ulceration; asepsis and antisepsis. Universal
precautions, hospital acquired infections- HIV, Hepatitizs B, C, and MRSA eotc. 5. Principles of
asepsis: Sterlization - methods of sterilization; use of central sterile supply department; care of
identification of instruments, surgical dressings in common use, including filamented swabs,
elementary operating theatre procedure; setting of trays and trolleys in the radio imaging
department (for stedy by radio imaging students only) 6. Departmental procedures: Department
staffing and orgamsations; records relating to patients and departmental statistics; professional
attitudes of the technologist o patients and other members of the staff, medico-legal aspects
pccidents in the department;

PRACTICAL
Mewer Modalities Imaging Technigues including patient care
1. Medical records and documentation
2. Legal issues in radiology department, PNDT Act
3. Professional ethics and Code of conduct of radiographer
4. Handling of patients: Seriously 11l and traumatized patients, visually impaired, hearing
and speech impaired patients, mentally impaired patients, infectious patients
. Departmental Safety
6, Infection control: skin care, donning of gowns, gloves, face masks, head caps, shos
COVETS.

LA

|

. Vitals signs

e

. Body mechanics and transferring of patient, draw sheet Lift, use of shde boards,
wheelchair to couch, couch to wheelchair, couch to table, three men lift and four men Lift.
9. First aid: artificial respiration, haemostasis ., P
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10, Local anacsthesia and general anacsthesia
11. Facilitics regarding general Anaesthesia in the X-1ay department
12, Management of adverse reactions to contrast media

Boolks Recommended-

Clark s Radiography- Clark / Text book of radinology for residents and technicians- s k bhargpava
Radiographic positioning- Garkal
Radiology- Special investigation — champman,
wowvw.wilipedia.co.in
- —-—
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Course Title: Quality control in radiology and patient safety i
Semester: TV Course code: BRT 404 Credits: 06 ‘ Core
No of sessions Lectures / Tutorial: 30 No of practical hours: 60
Course Pre-requisites: Number of sessions: 90

Course Objectives

ThiscourseisdesignedioprovidethestudentsthebasicknowledgeinRadiography. At theend of the
course, the student should be able to:

| -Radiation protection
2-Biological effects of rediation

3-Planning of radiation installation-protection primary &secondaryradiation

4-Personnel monitoring systems
Course learning Outcomes

CLO 1-Enumerate the guidelines of all respective organization. Enumerate the risk and
effects of the radiation.

CLO 2-Label &Demonstrate how 1o use and care of all types of lead aprons
CLO 3-Demonstrate the handling and how to use TLD's and badges as per puidelines
Course contents

MODULE 10bjectives of guality Control: Improve the quality of imaging thereby
increasing the diagnostic value; to reduce the radiation exposure; Reduction of film wastage
and repeat examination; to maintain the various diagnostic and imaging units at their optimal
performance.  Quality assurance activities: Equipment sclection phase; Equipment
installation and acceptance phase; Operational phase; Prevenlive maintenance. Cuality
assurance programm at the radiological faculty level: Responsibility; Purchase;
Specifications; Acceptance; Routine testing; Evaluation of results of routine testing; Chuality
assurance practical exercize in the X ray generalor and fube, Image receptors Fom
processing; Radiographic eguipment; Flooroscopic equipment; Mammographic equipment;
Conventional tomography; Computed tomography; Film processing, manual and automatic;
Consideration for storage of film and chemicals; Faults tracing; Accuracy of imaging- image
distortion for digital imaging devices. LASER printer calibration

MODULE 2 Cualty assurance programme tests; (feneral principles and preventive
maintenance for routine, daily, weekly, monthly, quarterly, annually ~ machine calibration.
Basic concepis of quﬂitriurmcn — LASER printer - Light beam alipnment; X-ray out-put

hrjﬁ i :"“’} Page nw
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and beam quality check; KVp check; Focal spot size and angle measurement; Timer check;
mAs test; Grid aligninent test; High and low contrast resolutions; Mechanical and electrical
checks; Cassette leak check; Proper screen-film contact lest; Safe light test; Radiation prool
test; Field alignment test for fluoroscopic device; Resolution test; Phantom measurements -
CT, US and MRI

MODULE 3 Quality assurance of film and image recording devices: Sensitometry;
Characteristic curve, Film latitude; Film contrast; Film speed Resolution; Distortion;
Artifacts of films and image recording. Monitor calibration. SMPTE pattern 6. Maintenance
and care of equipment: Safe operation of eguipment; Routine cleaning of equipment and
instruments; Cazsetie, screen maintenance; Maintenance of aulomatic processor and ranual
processing units; Routine maintenance of cquipments; Record keeping and log book
maintenance; Reject analysis and objectives of reject analysis programme.  Care and
maintenance of diagnostic equipment: General principles and prevenlive maintenance for
routing - daily, Weekly, monthly, quarterly, annually; care in use, special care of mobile
equipmeent.

MODULE 4 Eadiation safety in diagnostic Radiology 1. Radiation Quantities and Units:
Radiation- Radioactivity- Sources of radiation - natural radicactive sources -cosmic rays
terrestrial radiation - - man made radision sources. Units of radiation - Quality factor - Flux-
Fluence-Kerma- Exposure- Absorbed dose- Equivalent Dose- Weighting Factors-Effective
Dose - Occupational Exposure Limits - Dose limits to public.

MODULE 5 Biological Effects of radiation: lonization, excitation and free radical
formation, hydrolysis of water, action of radiation on cell-Chromosomal aberration and its
application for the biological dosimetry- Effects of whole body and acute imradiation, dose
fractionation, effects of omring radiation on each of major organ system including Fetus -
Somatic effects and hereditary effects- stochastic and deterministic effects-Acute exposure
and chronic exposure-LD50 - factors affecting radio sensitivity. Biological effects of non-
wonixing radiation like ultrasound, lasers, IR, UV and magnetic fields. Radiation detection
and Measuremenis: lonization of gascs- Fluorescence and Phosphorescence -Effects on
photographic emulsion. lonization Chambers — proportional counters- G.M  counters-
scintillation defeciors - liquid semiconducter deteciors — Gamma my specirometer,
Measuring systems — free air ionization chamber — thimble ion chamber — condenser
chamber — Becondary standard dosimeters - Olm dosimeter - chemical dosimeter-
Themoluminescent Dosimeter. -Pocket dosimeterBadiation survey meter- wide range
survey meter -zone monitor-coniamination monitor their principle function and uses.
Advantapges & disadvantages of various detectors & its appropriatencss of different detectors
for different type of radiation measurement. Dose and Dosimetry, CT Dose Index (CTDI,
ete.), Multiple Scan Average Dose (M3AD), Dose Length Product (DLF), Dose Profile,
Effectve Dose, Phantom Mcasurm:ul Methods, Doze for Different Application Protocols,
Technigue Optimizati pmdun:t in fluoroscopy and angiography syvstems, AGD
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in mammography. 4. Radiation protection: Radiztion protection of self and patient-
Principles of mdiation protection, time - distance and shielding, shiclding - calculation and
radiation survey — ALARA- personnel dosimeters (TLD and film batches) occupational

EXPOSLTE.

MODULE 6 Radiation Hazard evaluation and control: Philosophy of Radiation protection,
effects of time, Distance & Shielding. Calculation of Work load, weekly calculated dose to
radiation worker & General public Good work practice in Diagnostic Radiclogy. Plinning
consideration for radiofogy, including Use factor, occupancy factors, and different shielding

rmaterial,

PRACTICAL

1} Enowledge of all hazards, education of general Public by posters and seminars

2} Safety of women and children , pregnant women, safety of patient attendants, radiation
workers and hospital staff, checking of lead aprons, leakaee rediation from tube head,

radiation survey in amnd around X — ray installation.

3} Useof TLD film badges, GM counters, Scintillation detectors, Liquid scintillator,
Pocket dosimeters and use of protective devices ete. Keeping of dose records of
radiation workers, steps after high exposure report and investigations.

4) Biological effects of radiation- The cell effect of onizing radiation on cell,
5) Somatic effects and hereditary effect, Stochastic and deterministic effect.

Books Recommended-

Clark’s Radiography- Clark ¢ Text book of radiology for residents and technicians- s k bhargava

Radiology- Special investigation — charmpimas).

wiowiki la.co.i i radi a.
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Course Title: Cross Sectional anatomy and Physiology I
Semester: V Course code: BRT 501 Credits:(06 Core
Mo of sessions Lectures / Tutorial: 30 No of practical hours: 60
Course Pre-requisites: Number of sessions: S
Course Introdoction

Allied and healthcare professionals (AHPS) includes individuals involved with the delivery
of health or healthcare related services, with qualification and competence in therapeutic,
diapmostie, curative, preventive and/or rehabilitative interventions,

They work in multidisciplinary health teams in varied healthcare settings including doctoss |
nurses and public health officials to promote, protect, treat and manage a person's physical,
mental, social, emotional, environmental health and holistic well-being. The study of
anatomy kelps them in putting into perspective the knowledpge that they gain for beiter poad
of humanity.

Course learning outcomes-

CLO 11dentify cross-sectional anstomy in the sagittal, coronal and axial planes on CT and
ME images.

CLO 2 Describe anatomical stroctural relationships Recognize normal anatomy and build a
personal resource system for future study.

CLO 3 Locate and identify pertinent cerebral, upper thorax, mid-thorax, and abdominal
anatomy, On CT and ME images, idenfify anatomical structures of the body and of the head.,

CLO 4 Dnstinguish between arterial and venous anatomy of the entire body's vascular
system.  Classify the various sections of anatomical regions and their associated parts.

Course Pedagogy

The course paedagogyincudes & comprehensive study including the study of genersl
structures and the specialized organs in & manner aimed at being student friendly. Various
clinical aspects are discussed in relevance to the topic tanght so s to relieve the monotony of
the subject. Regular doubt clearing sessions, wrtten assignments, guiz, chart and poster
making and model making are some of the measures for leaming. Periodic and surprise tests
arc taken to apprise and evaluate the students. They are taught on simulators for a live
fecling. The practical mcludes the study of structures through mannequins which helps in
holding the interest of the students,

Course contenis

MODULE 1Introduction to Sectional Anatomy & Terminology- Sectional planes,

Anatomical relationshipsterminology. 5 ,
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MODULE I Anatomy of the upper thorax- Surface anatomy relationships, Bony struciures
and muscles, Blood vessels. Divisions of the mid-thorax, heart and great vessels- Lungs,
heart and great vessels, Esophagis

MODULE 3 CT/MREI Images of the Thorax - Womal and pathologic . Anatomy of the
Abdomen- Major organs and their accessories, Abdominal blood vessels CT/MR Images of
Abdomen - Normal and pathologic

MODULE 4 Anatomy of the Pelvis- Bony structures and associated muscles, Digestive and
urinary systems . Reproductive Organs CT/ME Images of the Male/Female Pelviz- Normal
and pathologic . Meuro Anatomy- Scan planes . Brain - Cercbral hemispheres, Sinuses,
Ventricles, Brainstem and associated parts, Artenial’venous systemns, Basal ganglia, Cranial
nerves Spine- Vertebra and disc, Spinal cord and meninges Neck- Arerial/venous systems,
Muscles, Glands and pharynx

Text Books:

= PR Ashalatha& G Deepa s Textbook of AMNATOMY & PHYSIOLOGY by
s BD.Chaurasia®s HUMAN ANATOMY

Reference books:

SampathMadhyastha' sManipal manual of anatomy for allied health sciences
Krishna (arg &Madhu Joshi's Practical anatomy workbook

Dixit's Atlas of Histology for Medical Students

Basic Histology: A Color Atlas & Text

Jana's Exam Oriented Practical Anatomy

Krishan's Anatomy Mnemonics

& & & & 5 &
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Course Title: Physics of advance imaging technology
Semester: V Course code: BRT 502 Credits:(6 Caore |
No of sessions Lali:lu res / Tutorial: 30 Mo of practical .'luun. 11} =n |
Course Pre-requisites; MNumber of sessions: M)

COURSE OBJECTIVES-

Thiscourseisdesignedtoprovidethestudemsthebasicknowled geinMagnetic resonancetmaging
investigations with using contrast media and imaging instrumentation, pulse sequences, bio-
effects and safety in advence CT,MRI and UFSG.

Course learning ontcomes-
CLO 1-Enumerate the principle and hardware of the equipment.
Explain the dose of contrast media and conduct all procedure of CT.
CLO 2-Demonstrate how to take good quality of image
Perform the scan &Bhould know the principle of protocol

CLO 3-Demonstrate the patient care in MRI

Enumerate technical aspects, protocol and planning techmiques for all scans
CLO 4-Enumerate all types of artefacts and 115 comechon
CLO 5 Able to know all procedure and patient care in USG

Course Pedagogy

The course will use the mixed technique of interactive lectures, regular assignments and
practicing numencal. Teaching in this course 15 aimed to engage the students in strengthening
their conceptual foundation and applying the knowledpe gained to different day-to-day real
world applications. It will not only help stodents to understand the fundamentals of physics of
mammography and CT scanfultrasound! PACS but also improve skills and lechnigues for
tackling practical problems with patient handling in MR scans also,

Course contents

MODULE 1 Basic Computed Tomography- Basic principles of CT, generations of CT, CT
instrumentation, image formation m CT, CT image reconstruction, Hounsfield unit, CT image
guality, CT image display Advanced Computed Tomography Helical CT scan: Slip ring
technology, advantages, multi detector array helical CT, cone — beam geometry, reconstroction
of helical CT images, CT artifact, CT angiography, CT fueoroscopy, HRCT, post processing
techniques: MPR, MIP, Min [P, 3D rendering: 55D and VR, CT Dose, patient preparation,
Imaging techniques and protecols for various parts of body, CT contrast enhanced protocols —

CT angiography - (Aorogram, selective angiogramn head, neck and peripheral) image
%
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documentation and Filing, maintenance of equipment and accessories.

MODULE 2 Advanced technique & instrumentation of MRI a. Basic Principles: Spin
precession — relanation time = pulse cycle — T1 weighted image — T2 weighted image — proton
density image. b. Pulse sequence : Spin echo pulse sequence — turbo spin echo pulse sequence -
Gradient echo sequence — Turbo gradient echo pulse sequence - Inversion recovery sequence —
STIR sequence - SPIR sequence — FLAIR sequence — Echo planar imaging — Advanced pulse
SeqUences,

MODULE 3MR Instrumentation: Types of magnets — RF transmitter — RF receiver — Gradient
coils — shim coils — RF shielding — computers. d. Image formation: 2D Fourier transformation
method - K-space representation — 3D Fourier imaging — MIP. e MR contrast media - MR
angiograpby — TOF & PCA — ME. Spectroscopy — [unctional ME1

MODULE 4Ultrasonography 4. Basic Acoustics, Ulirasound terminologies: acoustic pressure,
power, intensity, impedance, speed, frequency, dB notation: relative acoustic pressure and
relative acoustic intensity. b. Interaction of US with matter; reflection, transmission, scattering,
refraction and absorption, attenuation and attenuation coefficients, US machine controls, US
focusing. ¢. Production of uitrasound: Piezoelectricity, Medical ultrasound transducer: Principle,
construction and working, characteristics of US beam. d. Ultrasound display modes: A, B, M e
Real-time ultrasound: Line density and frame rate, Real-time oltrasound transducers: mechanical
and electronic arrays, ultrasound artifacts, ultrasound recording devices, and Distance, area &
volume measarements. f. Techniques for imaging different anatomic areas, ultrasound artifacts,
biological effects and safety. g. Doppler Ultrasound- Patient preparation for Doppler, Doppler
artifacts, vascular sonography,

PRACTICAL:
1) Physics, scanning principle and image formation in USG,CT and MRI

2) Identification of different parts of MR scanner
3) Applications of varions procedures in well-equipped Hospitals and Diagnostic Centers.
Books Recommended-
Clark's Radiography- Clark / Text book of radiology for residents and techmicians- s k bhargava
Fadiographic positioning- Crarkal
Radiology- Special mvestigation = champman.,
edia.couin

MEI made easy
CT made eagy k.
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Course Title: Radiographic techniques of advanced imaging technology Il
Semester: ¥ Course code: BRTS03 Credits:06 Core
No of sessions Lectures / Tutorial: 30 Mo of practical hours: 60
Course Pre-requisites: Nuomber of sessions: 90
COURSE OBJECTIVES-

This course is designed to provide the students the basic knowledge in Computed Tomography
imaging and Magnefic resonance imaging investigations with using confrast media and imaging
instrumentation Generation of Quality assurance and control,

Course learning oufcomes-

CLO-1Able to know scanning of MSEK, Vascular and cardiopulmonary system.
Enurnerate- distinguish all tyvpes of bones, joints amd conneclive Hssue
CLO 2-Explainthe history and generations CT/MEL
Perform the scan and Demonstrateall technical aspects and protocols

CLO 3-Explain different types of Artefacts and correction. Demonstratethe (A and QC
doing himsell and take care of QA & QC papers

CLO 4 Able to know USG and Daoppler techniques

Course Pedagogy

The course will use the mixed lechnique of interactive lectures, regular sssipnments and
practicing numerical, Teaching in this course is aimed to engage the students in strengthening
their conceptual foundation and applying the knowledge pained to differént day-to-day real
world applications, It will ned only help studenis o understand the fundamentals of physics of
mammagraphy and CT sean‘ultrasound’ PACS but also improve skills and technigues for
fackling practical problems with patient handling in MR scans also.

Course contenis

MODULE 1 Ultrasonography! Doppler studies: Technigues of sonography-selection-
Preparations - instructions and positioning of patient for TAS, TVS, TRUS, neck USG and
extrémities- patient care and mainfenance protoecols clinical applications display methods -
quality image reproducible extend — biopsy procedures, assurance to patients.

MODULE 2 CT scan studics acquisition/ protocels /technigues: CT of head and neck —
thorax - abdomen - pelvis - musculo skeletal system - spine — PNS. Anatomy - ¢linical
indications and contraindications — patient preparation — technique — contragt media-types,
dose, injection technigue; timing, sequence - image display — patient care — utilization of
aviilable techmques & image processing facilities to guide the clinician- CT anatomy and
pathology of different organ systems.
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MODULE 3 MEI Scanners: Methods of MEI imaging methods — Head and MNeck |, Thoras,
Abdomen, Musculoskeletal System imaging - Clinical indications and contraindications-
types of common sequences effects of sequence on imaging - Protocols for various stadies-
slice section- patient prepamation-positioning of the patient -patient care-calibration -
paramagnetic agents and dose, additional techniques and recent advances in MRI - imape
acquisition-modification of procedures in an unconscious or un co-operative patient - plain
studies- contrast studies -special procedures- reconstructions- 30 images- MES biood flow
imaging, diffusion/perfusion scans - strength and limitations of MEL
PRACTICAL

1} Physics, scanning principle and image fomiation in CT/MELUSG
2} Identification of different parts of CT /MRI/USG scanner

1) Applications of various procedures in well-equipped Hospitals and Diagnostic Centers

4)  Quality control of CT /MRI

Books Recommended-

Clark’s Radiography- Clark / Text book of radiology for residents and technicians- s k bhargava
Badiographic positioming- Garkal

Hadinlogy- Special investigation — champman.

wwiw wikipedia.co.i weve radionedia. co.i

MEI made eazy
CT made casy
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Course Title: RESEARCH b[ETHﬂDD_I_.ﬁ':’ & BIOSTATISTICS-1
Semester: V Course code: BRT 504 Credits:03 Core
No of sessions Lectures / Tutorial: 30 No of practical hours:
Course Pre-requisites: Number of sessions:30

Course Introduction

As the Indian government aims for Universal Health Coverage, the lack of skilled human
resource may prove to be the biggest impediment in its path to achieve targeted goals. The
benefits of having AHPs in the healthcare sysiem are still unexplored in India. Although an
enormous amount of evidence suggests that the benefits of AHPs range from improving access
10 healtheare services o significant reduction in the cost of care, though the Indian healthcare
system still revolves around the doctor-centric approach. The privatization of healthcare has also
led toan ever-increasging out-of-pocket expenditure by the population. However, many examples
assert the need of skilled allied and healthcare professionals in the system, such az in the case of

stroke survivors, it is the support of AHPs that significantly enhance their rehabilitation and long
term treatment ensures return to normal life. The basic knowledge of research methodology will
help them in their chosen profession and will be of immense use in the same.

Course Objectives:

This course is designed to provide the students the basic knowledge in research process and
Bio-statistics. Al the conclusion of the course, the students will have the knowledge of data

collection, statistical application and finaily, presentation of the statistical data. The first pan
shall be conducted in second semester and second part shall be covered in third semester

Course Learning Outcomes:

Upon successful completion of the course, the students should be able to (knowledge
based):

Upon successful completion of the course, the students shoald be able (o

CLO1: Understand the needs of research in clinical field of Radiology.

CLO2: Understand the difference between the various types of research methodologies.
CLO3; Understand the vanous types of data collecting methods.

CLO4: Understand and leam about the knowledge of research to be used in clinical arcas.

Course Pedagogy

The course will nse the mixed technique of infemctive lectures, regular assignments and

practicing numerical. Teaching in this course is aimed to engage the students in strengthening

their conceptual foundation and applying the knowledge gained to different day-to-day real
r'_‘—”’- b
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world applications, It will not only help stiedenis to understand the fundamentals of applied
physics but also improve skills and technigues for tackling practical problems.

Course contents and duration: The classes will be two theones and two practical including the
tutorals ina week

Conrse contemnts

Module 1: Need for Research in the field of cardiology. Introduction to research methods,
conducting a literature review, Research design, Sampling methods, Data collection and data
collection tools, Dala analysiz: Quantitative and Qualitatively, Public health research, Issues in
Research of research problems and writing research questions, Hypothesis, Null and Research
Hypothesis, Type | and Type Il errors in hypothesis testing

Module 2: Introduction of epidemiology, Descriptive epidemology, Experimental and non-
experimental rescarch designs, Screening, Sampling methods, Biological variability, normal
distribation

Module 3: Bias and Confounding, Association and causation, Odds ratio and relative risk,
sengitivity and specificity Data collection methods- Observation method, Interview method,
Chucstionnaires end schedules Construction,

Course References

Research Methodology: Kothan
Methods in Biostatistics by B.KMahajan
Frobabality and Statistics byMurray
Research Methodology by SMisrani

S
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..Cme Title: Repulatory requirements in diagnostic radiology & imaging act and rules,
Semester: ¥V Course code: BRTS05 Credirs: (3 Core
Mo of sessions Lectures / Tutorial: 30 No of practical howors:
Course Pre-requisites: Number of sessions: 30
COURSE OBJECTIVES-
AERB safety code and cthics

Patient Protection-Safe work practice in diagnostic radiology-

Radiation emergencies- situstion handlmg,

Course learning outcomes-

CLO 1-Enumerate how to work as per the AERB safely puideline in clinical setup.

CLO 2-Demonstrateradiation prolection and patient care

CLO 3-Enumerate radiation emergencies &radiation protection and patienti care

Course contents

MODULE 1Regulatory Bodies & regulatory Requirements: Intermational Commission on
Radiation Protection (ICEF) / National Regulanty body (AERB - Atomic Energy Regulatory

Board) - Responsibilities, organization, Safety Standard, Codes and Guides, Responsibilities of
licenses, registrants & employers and Enforcement of Regulatory requirements.

MODULE 2. Hole of Radiographer in Planning, QA & Radiation Protection: Role of
technologist in radiology depaniment - Personnel and area monitorng., Setting up of & new X-
Eay unit, staffrequirement, AEEB specifications for site planning and mandatory guidelings —
Planning of X-ray rooms, dark rooms — Inspection of X-Ray installations - Remstration of X-
Fay equipment installation- Certification

MODULE 3 Evaluation of workload wersus radiation faciors — Oecupational exposure and
protection Tools/devices. ICRP, NRPB, NCRFP and WHO guidelines for radiation protection,
preprancy and adiation protection. WABH guidelines, AFRB puidelines, PNDT Act and
guidelines

Books Recommended-

Text book of radinlogy for residents and fechnicians- £ k bhargiva

Guide lines of AERB

o Y7
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Course Title:Quality assurance & radistion safery

Semester: V1 Course code: BRT 6011 Credits:06 ]I Core
No of sessions Lectures / Tutorial: 30 No of practical hours: 60

| Comrse Pre-requisites: Number of sessions: 90
COURSE OBJECTIVES-

AFERDB safety code and ethics

Patient protection-Safe work practice in diagnostic radiology-

Radiation emnergencies- siteation handling.

Course learning outcomes-

CLO 1-Enumerate how to work as per the AERB safety guideline in clinical setup.
CLO 2-Demonstrateradiation protection and patient care

CLO 3-Enumerate radiation emergencies &radiation protection and patient care

Conrse contents

MODULE 1 Qualily Assurance and quality control of Modemn Radiological and Imaging

Equipment which includes Digital Radiography, Computed Radiography, CT scan, MREI Scan,
Ultrasonography and PACS related.

MODULE 2 Image arfifacts their different types, causes and remedies, Mewer Radiation safety
protocols and recent advances in radiation safety incloding AERB guidelines

MODULE-3 Mational & intermational agencies, AERB, BARC, ICEF, WHO, [AEA and their
role,

MODULE- 4AERRB safety code and ethics: Built in safety specifications for diagnostic x-ray,
fluoroscopy end CT units, Specifications for radiation protection devices-room layoud.
Operational  safetv-Radiation  protection  programme- Personnel requirements and
responsibilities-regulatory controls.

MODULE-S HRadiation emergencies- situation handling, safety and prevention-legal
requiremnents recent developments in radiation safely related topics.

Books Recommended-
Text book of radiology for residents and technicians- 5 k bhargava

L, ikipadia.co.i -. sdicpadiz cob . N
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Couarse Tllie Hun[:r-iml Fr:.:ﬂce and PlﬂEII care
Semester: V1 Course code: BRT 602 Credits: 06 Core
‘Mo of sessions Lectures / Tutorial: 30 Mo of practical hours: 60
| Course Pre-requisites: Number of sessions: 90
COURSE OBJECTIVES-

ThiscourseisdesignedtoprovidethestudentsthebasicknowledgeinRadiography. At theend of the
course, the student should be able to-

Course learning Outeomes-

CLO 1Introduction (o hospital staffing, Medical records and documentation
CLO 2 Understood the Legal issues, Professional ethics.

CLO 3 Must know Departmental Safety and Infection control
CLO 4Body mechanics and transferning of patient

Course Pedagogy

The course pedagogvincudes a comprehensive study including the study of general structures
and the specialized organs in 8 manner aimed at being student friendly. Various clinical aspects
are discussed in relevance to the topic taught s0 as to relieve the monotony of the subject.
Regular doubt clearing sessions, wrillen assignments, quiz, chart and poster making and model
making are some of the measures for leaming. Periodic and surprise tests are taken to apprise
and evaluale the students. They are taught on simulators for a live feeling, The practical includes
the study of structures through mannequing which helps in holding the interest of the stodents.

Course contemts

MODULE 1Hospital staffing and administration, records, professional, ethics, co-operation
with other staff and depardments, Depardmental organisations. Handling of the patients,
geriously il and traumatized patients, visually impaired, speech and hearing irpaired,
mentally impaired, drog addicts and non-English speaking patients. Understanding patient
needs - patient dignity of inpatient and out patients, [nteraction with the patienti’s relatives
and visitors.

MODULE 2 Methods of effective commumication - werbal skills, body language,

professional appearance, visual contact eto. Elementary personal and departmental hygiene,
dealing with receptacles, bed pans and urinalete. General preliminanes to the exam.

MODULE 3 Moving chair and stretcher, patient. Unconscious patient, general comfort and
reassurance for the patient. Vital signs and oxygen - patient’s Haemeatasis  status. Body
lemp, respiratacy rate, palse, blood pressure, oxygen therapy, oxveen devices, Chest tubes
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and lines.

MODULE 4 First aid - shock, electrical shock, haemorrhage, burns, Asphyxia, fractures,
loss of consciousness, Emergency treatment to the collapsed patient. Artificial respiration
and resuscitation. Preparation of patient for peneral and special rediological examinations.
Supervision of patients undergoing special examination. Administration of drops and
comtrast media. Aseptic and sterile procedures. Handling of nfections patients in the
department or in the ward. Regulation of dangerous dregs. Trolley set up for special x-ray
examinations, Radiation hazardous and protective measures,

PRACTICAL
Medical records and documenlation
Legal issues in radiclogy depantment, PNDT Act

Professional ethics and Code of conduct of radiographer

Handling of patients: Seriously ill and traumatized patients, visually impaired, hearing and
speech impaired patients, mentally impaired patients, infectious patients

Diepartmental Safisty

Infection control: skin care, donning of gowns, gloves, face masks, head caps, shoe covers.
Vitals signs

Body mechanics and transfesring of patient, draw sheet lift, use of slide boards, wheelchair to
couch, couch to wheelchair, couch to table, three men 1ift and four men lift.

First aid: artificial respiration, haemostasis

Local anesthesia and general anesthesgia

Facilities regarding general Anesthesia in the X-ray depariment

Management of adverse reactions to contrast media

Course Beferences
13 PR Ashalatha& G Deepa’sTextbook of ANATOMY & PHYSIOLOGY
2} N Geetha “sTextbook of physiology

Reference Books:

3 C Charterjee’s Human Physiotogy

4) C C Chatterjec’s Practical Physiology for Paramedical Courses
5YCN Chandrashekhar’sManipal Manual of Medical Physiology
HIRK Maurya's Medical Physiology

Omnline references:Coursera subseription for online anatomy topics

Course Title: Research Methodology & Biostatistics-T1 By By ]
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Semester: VI Course code: BRT 603 Credits: (4 Core
Mo of sessions Lectures / Tutorial: 40 No of practical hours:
Course Pre-requisites: Number of sessions: 40

Counrse Introduction

Az the Indian government aims for Universal Health Coverage, the lack of skilled human
resource may prove to be the biggest impediment in its path to achieve targeted goals. The
benefits of having AHPs in the healtheare systern are still unexplored i India. Although an
enormous amount of evidence suggests that the benefits of AHPs range from improving access
lo healtheare services to significant reduction in the cost of care, though the Indian healthcare
system still revolves around the doctor-centric approach. The privatization of healthcare has also
led to an ever-increasing out-of-pocket expenditure by the population. However, many examples
assert the need of skilled allied and healthcare professionals in the system, such as in the case of
stroke survivors, it is the support of AHPs that sipnificantly enhance their rehabilitation and long
term ireatment ensures returmn to normal life, The basic knowledge of research methodelogy will
help them in their chosen profession end will be of immense use in the same.

Course Objectives:

This course is designed to provide the students the basic knowledge in research process and Bio-
statistics, At the comclusion of the course, the students will have the knowledge of data
collection, statistical application and finally, presentation of the statistical data. The first part
shall be conducted in second semester and second part shall be covered in third semester

Course Learning Outcomes

Upon successtul completion of the course, the students should be able to (knowledge based):
CLO1: Understand the various research methodology (Remember & Understand)

CLO2: Compare the differences between the central tendency and measures of dispersion.

CLO3: Leamn to apply the knowledge of vanous types of research to clinical aspect of diseases
{Apply &Analyze)

CLOA: Avgment their leaming by making absiracts, charts, diagrams, graphs and leaming on
wviziting hospitals for practical skills in research methods (Synthesize, evaluate & create)

Course Pedagogy

The course will use the mixed technique of interactive lectures, regular assipnments and
practicing mamerical. Teaching in this course is aimed to engage the students in sirengthening
their conceptual foundetion and applying the knowledge gamed to different day-to-day real
world applications. It will not only help stodents o understand the fundamentals of appled
physics but also improve skills and techniques for tackling practical problems,

Froics:
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Course contents and duration: The classes will be two theonies and two practical including the
tutorials in a week

Course contents

Module 1:Critical analysis of research papers, conducting a Literature review, Wniing Research
proposals, Development of concepiual framework in rezearch

Module 2: Infroduction to Biostatistics

Introduction to Statistics, Classification of data, Source of data, Method of scaling - nominal,
ordinal, ratio and interval scale, measuning religbility and validity of scales, Measures of Central
tendency, Measures of Dispersion, Skewness and kurtosis, Sampling, Sample size delermination,
Introductionandmethodofeollectingandpresentingofatatistncaldata.
Calculationandinterpretationofvariousmeasureslikemean median standarddeviations, Skewness
andBurtosis, Probabilitvdistribution, Comelation  andregression  Sigmificance  tests  and
confidenceintervals

Course References

. Research Methodology: Kothari

2. Methods in Biostatistics by B.KMahajan
3. Probability and Statistics byMurray

4. Rescarch Methodology by SMisrani

= 1
Course Title: Project !
Semester: V1 Course code: BRT 604 Credits:03 Core
No of sessions Lectures | Tutorial: No of practical hours: 60 E
Course Pre-requisites: Mumber of sessions: 6
PROJECT REPORT

Students have to carry out 4 research project (on any topic related to radiology) under the
supervision of a faculty, The project report has (o be prepared on the basis of the research work
cartied out, The assessment is done on the basis of the work done and the presentation and viva,
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