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INTRODUCTION

Dept of Allied Health sciences. has started Masters Program in Radio Diagnosis
in the academic year 2009-2010.

Medical Imaging Technology is one of the leading professions in allied health. It
is a speciality focusing on the Radiological Imaging and assisting in invasive
radiology.

Masters program in Radio Diagnosis is designed to produce graduates of

high standards in research who are equipped with appropriate skills to meet the



challenges of upcoming Medical Imaging techniques. The curriculum has been
designed considering the current development and need of India and abroad.
OBJECTIVES OF THE PROGRAM

Enhance knowledge from clinical experience, interactions & discussions and
research to improve the quality of training and education in Medical Imaging.

_ Explore the subject in depth and develop high degree of expertise to contribute
to advancement of knowledge in Medical Imaging.
_ Develop teaching and presentation skills necessary to become efficient
teachers
_ Build Up leadership qualities in education, practice and administration

Contribute to emerging and vitally important industry through research.
SCOPE OF THE PROGRAME

On completion of the programme, Technologists can advance to supervisory or
management positions in Diagnostic Centers and hospitals.
_ They can also earn key posts in academic institutions including teaching and
research.

In industry, Imaging technologists are needed for Application and Software
development for Medical Imaging equipment.
_ Military and public health service.

Medical Imaging Technology is one of the fastest growing professions & it
offers
tremendous opportunity abroad.

ORDINANCES
ELIGIBILITY FOR ADMISSION

The candidate must have passed 3 Years full time Bachelor of Medical
Imaging Technology or equivalent full time course from any recognized
university in India or abroad with minimum of 50% marks..

DURATION OF THE PROGRAMME

The programme shall be for 2 academic years (Full time).

NUMBER OF SEATS

A total of 10 (Ten) candidates will be enrolled in each academic year based on
their performance in the entrance test and interview.

ATTENDANCE:

_ The students should have a minimum of 80 % attendance in each subject
(theory, and clinics separately) in each academic year, failing which, the student
will not be permitted to appear for the university examination of the subject.

_ As per the directive of University, there will be no consideration for leave on
medical grounds. The student will have to adjust the same in the minimum
prescribed attendance.

_ Parents/ guardians of students will be informed about their ward’s attendance
and academic performance periodically during each academic year.

LEAVE / VACATION

_ Student will have a vacation of 15 days following their university examinations.



_ The students shall be granted 15 days study leave for their University
examinationin each academic year. How ever, a student reappearing for a
subject will not be entitled to any study leave.



SINGHANIA UNIVERSITY

TEACHING AND EXAMINATION SCHEME FOR M.Sc Radio Diagnosis Course

COURSE NAME : M.SC RADIO DIAGNOSIS

COURSE CODE :

DURATION OF COURSE : TWO YEARS

YEAR /SEMISTER : FIRST YEAR

FULL TIME / PART TIME : FULL TIME

SUBJECT TITLE Teaching Scheme EXAMINATION SCHEME &
SR MAXIMUM MARKS
NO TH Practical/ | Paper | TH | PR |O | TW | Pass
) Clinics & | HRS R Marks
Tutorial
1.1 | Radiographic procedure 70 | 400 3 | 100 | 80 |20 200 | soTH
50PR
1.2 | Instrumentation of 60 |60 3 100 | 80 |20 | 200 | 50TH
Conventional (Tutorial)
Radiological Equipment 50PR
1.3 | Principle of Radiographic 60 |60 3 | 100 | 80 |20 200 | soTH
Exposure
(Tutorial) 50PR
1.4 |Instrumentation of 60 |60 3 | 100 | 80 |20 |200 | 50TH
specialized Radiological
Equipment (Tutorial) 50PR
1.5 | Advanced tech & 90 500 3 100 -- - 1200 50TH
Instrumentation of CT 50PR
Tech
1.6 | Biostatistics 60 - 3 1100]| - | - |100 | 50
TOTAL 400 1080 -- 600 | 320 | 80 | 1100 550

ABBREVIATIONS: TH — THEORY, PR — PRACTICAL, OR - ORAL, TW —- TOTAL WATTAGE,




SINGHANIA UNIVERSITY

TEACHING AND EXAMINATION SCHEME FOR M.Sc Radio Diagnosis Course

COURSE NAME : M.SC RADIO DIAGNOSIS

COURSE CODE :

DURATION OF COURSE : TWO YEARS

YEAR /SEMISTER : SECOND YEAR

FULL TIME / PART TIME : FULL TIME

SUBJECT TITLE Teaching Scheme EXAMINATION SCHEME &
SR MAXIMUM MARKS
NO TH Practical/ | Paper TH |PR|O | TW | Pass
) Clinics & | HRS R Marks
Tutorial
1,1 |Advanced Tech & 100 | 500 3 100 | 80|20 200 | s0TH
Instrumentation of MRI
50PR
1.2 | Interventional Radiology 60 | 100 3 100 | 80|20 | 200 | soTH
Techniques
50PR
1.3 | Careof Patient in 60 |60 3 100 100 | S0TH
Diagnostic Radiology
(Tutorial)
14 | Managementof 60 200 3 100 100 | S0TH
Healthcare Organization
50PR
1.5 | Radiation Evaluation & 60 -- 3 100 - -- 1100 50TH
Protection in Diagnostic
Radiology
1.6 | Nuclear Medicine 60 | 100 3 100 | 80|20 - 50
Imaging




Dissertation on

17 specialization subject
(MRI ,CT Scan
,JInterventional radiology
& Nuclear Medicine )

TOTAL | 400 960 - 600 | 24 |16 - 450
010

ABBREVIATIONS: TH — THEORY, PR — PRACTICAL, OR - ORAL, TW — TOTAL WATTAGE

_ A student requiring leave during the academic year should apply for the same
through a formal application to the Head of Department through their respective
Class In-charge / Coordinator of the academic year. The leave will be considered
as absent.

CODE OF CONDUCT

_ The students are expected to conduct themselves in a manner befitting the
profession.

_ They should dress formally while attending lectures and in the posting areas
(Men in trousers and shirt, women in salwar suit).

_ Itis mandatory to wear the white apron with nametag when in the classroom
and in the clinics.

The teaching and learning methods include:

_ Lectures

_ Demonstrations

_ Clinical patient management

_ Assignments/projects

__Seminars

_ Case presentation

_ Discussions

_ Industrial visits

_ Industrial visits and external clinical placements

_ Classroom teaching with the undergraduate students

_ Independent collaborative self study

CLINICAL POSTINGS

Aim:

To enable students to learn Imaging assessment process, clinical reasoning
skills and further diagnostic techniques so that they become competent
professionals.




Clinical objectives:

1. Taking clinical history of patient

2. Plan of implementation of Imaging techniques.

3. Administration of standardized evaluation tools.
4. Documentation of diagnostic / therapeutic reports.
5. Clinical discussion with the Under Graduates

6. Case presentation and discussion

STRUCTURE, CONTENT AND ORGANIZATION
M.Sc. Radio Diagnosis

1st Year

Radiographic Procedure (P-1) 70hours

UNIT 1

Basic review of all Radiographic Technique

UNIT 2

Contrast Media- Application, types, safety aspects, mode & volume of
administration, administration techniques

UNIT 3

Digestive System

Anatomy and physiology

Associated pathology and radiographic appearance
Plain radiography

Barium swallow

Barium meal

Barium meal follow through

Enteroclysis

Barium enema

UNIT 4

Genito urinary system

Anatomy and physiology

Associated pathology and radiographic appearance
Plain radiography

Intravenous urogram (1VU)

Micturating Cystourethrogram (MCU)

Ascending Urethrogram (ASU)
Hysterosalpingography (HSG)

Fallopian Tube Recanalisation (FTR)



UNIT 5

Cardio - Respiratory system

Anatomy and physiology

Associated pathology and radiographic appearance
Chest radiography

UNIT 6

Mammography

Anatomy and physiology

Indications, contraindications and techniques

ICRP guidelines, BIRADS

UNIT 7

Skull

Related anatomy of facial and cranial bones
Associated pathology and radiographic appearance
Radiographic projections

UNIT 8

Vertebral Column

Related anatomy

Associated pathology and radiographic appearance
Radiographic projections

UNIT 9

Upper limb

Related anatomy

Associated pathology and radiographic appearance
Radiographic projections

UNIT 10

Lower limb

Related anatomy

Associated pathology and radiographic appearance
Radiographic projections

UNIT 11

Pelvis

Related anatomy of pelvic bones and hip joint
Associated pathology and radiographic appearance
Radiographic projections

Pelvimetry

UNIT 12

Hepatobiliary system

Related anatomy

Associated pathology and radiographic appearance
ERCP/ PTBD, T — tube cholangiography

UNIT 13

Dental Radiography

Related anatomy



Associated pathology and radiographic appearance
Intraoral, Extraoral and Occlusal views

General precautions

OPG

Checking of mains supply and function of equipments
Selection of exposure parameters and radiation protection
UNIT 14

Other procedures

Sialography , Dacrocystography, Sinography, Fistulography
Related anatomy

Associated pathology and radiographic appearance
Indications, contraindications and technique

Referral books

1.Radiographic positioning — Clarke’s, Kenneth Bontrager, Merriil’s
2.Diagnostic Radiography — Glenda Bryan

Instrumentation of Conventional X-ray Equipments (P-II)

UNIT 1

Generation of electrical energy
AC/DC

Polyphase supply

Distribution of electrical energy
Use of electrical energy
Current loads & power loss
Uses of electricity in Hospitals
Safety rules for Radiographers
UNIT 2

X ray Circuit components
High tension transformers
Main Voltage Compensation
High tension switches
Stabilizers and UPS

UNIT 3

Fuses

Switches

Earthing

High tension cables construction & design.
Rectification

Types of Rectifiers

X-ray circuits

Filament circuits

High voltage circuits

UNIT 4

Tube rating

Hours: 60



Types of Generators

Capacitor discharge generator

Battery Powered generator

Medium frequency & High frequency generator.

UNIT 5

Switches

Circuit breakers

Primary & Secondary switches

Exposure switching and its application.
Interlocking Circuits

Regulating and safety devices

Magnetic relay

Thermal relay switches

Interlock in Tube Circuit and overload interlocks.
UNIT 6

Exposure timers

Timing systems

Electronic timer

lonization timer

Photo timer

Synchronous timer and impulse timer.

UNIT 7

Devices improving radiographic quality

Cone

Cylinder

Collimator

Grid

Filter

References

1. X-ray Equipments for Radiographers — Noreen Chesney & Muriel
Chesney

2. Christensen’s Physics of diagnostic radiology

3. First year Physics for Radiographers — George Hay
4. Equipments in Diagnostic Radiology — E.Forster.

Principles of Radiographic Exposure (P-lll) 60hrs
UNIT |

X-ray production

Interaction of radiation with matter- Compton effect, photoelectric effect, pair
production, coherent scattering.

Useful range

Clinical application

UINT 2

The Photographic process
Introduction



Basic review of photographic emulsions
Photographic latent image

Film materials

Spectral sensitivity of film material

Speed and contrast of photographic materials
Intensifying screens and cassettes

Film processing

UNIT 3

Sensitometry

Photographic density

Opacity

Transmission

Production of Characteristic curve

Features of Characteristic curve

Variation in the characteristic curve with development
Comparison of emulsions by their characteristic curve
Application of Characteristic curve

Information from the Characteristic curve

UNIT 4

Radiographic Image

Radiographic Density

Acceptable range

Factors influences density.

Radiographic Contrast

Components

Factors influences contrast

Management of Radiographic Image quality

UNIT 5

Resolution

Line spread function & Modulation transfer function
Unsharpness in the Radiographic image and various factors contributing towards
Unsharpness

Types of Unsharpness

Radiographic mottle

UNIT 6

Geometry of the radiographic image

Magnification / Distortion -Types and factors

Micro / Macro radiography

UNIT 7

Instrumentation of Processing Equipment
Automatic film processor (AFP)

Maintenance and Quality control tests in AFP
Layout and planning of Darkroom

Viewing accessories: viewing boxes

Magnifiers and viewing conditions



References
1. Christensen’s Physics of Diagnostic radiology — Thomas Curry
2. Radiographic Image — Chesney & Chesney

Instrumentation of specialized Radiology Equipments (P-1V)

UNIT 1

Portable & Mobile equipments

Mains requirements

Cable connections to wall plugs

Portable X-Ray Equipments

Mobile X-Ray Equipments

Capacitor Discharge Mobile Equipment
Cordless Mobile Equipments

X-Ray Equipments for the Operating Theatre
Mobile Image Intensifier units

UNIT 2

Fluoroscopy Equipments

Construction & Working principles of Image Intensifier
Viewing the Intensified image

Recording the intensified Image

Digital fluoroscopy

Panel type image intensifier

UNIT 3

Fluoroscopic / Radiographic Tables

General features of fluoroscopic / radiographic table
The serial changer

Remote control table

The spot film devices.

UNIT 4

Tomographic Equipment

Principles of tomography

Various types of tomographic movement
Equipment for linear tomography

UNIT 5

Equipment for Cranial and Dental radiography
The skull table

General Dental X-ray equipment
Pantomography equipment

Equipment for Cranial & skeletal radiography
Equipment for mammography

UNIT 6

Hours: 60



Care, Maintenance and tests

General care

Functional tests

Quality assurance program

Acceptable limits of variation

Corrective action

References

1. X-ray Equipments for Radiographers — Noreen Chesney & Muriel Chesney
2. Christensen’s Physics of Diagnostic Radiology

3. Equipments in Diagnostic Radiology — E.Forster.

Advanced technique & Instrumentation of Computed Tomography (PVI)
Hours: 90

UNIT 1

Imaging principles in computed tomography
Instrumentation of CT scan

Advances in Detector technology

Slip ring technology

Helical CT

Single slice and Multi slice CT Scan system (recent advancement in ct scanner)
UNIT 2

Isotropic imaging

Image display

Pre and Post Processing techniques

Image quality in single slice and multi slice helical CT scan
Patient radiation dose considerations in Helical CT
UNIT 3

Protocols for adult Whole Body CT

Protocols for pediatric Whole Body CT
Documentation

Common and specific artifacts in Helical CT images
UNIT 4

HRCT of Lungs

Technical aspects

Volumetric HRCT

Expiratory HRCT

HRCT protocols

Artifacts

UNIT 5

CT angiography

CT fluoroscopy

Multidimensional reformations

MPR, Curved MPR, MIP

3D imaging & 4D CT



UNIT 6

CT Perfusion scanning
Dentascan

CT colonoscopy

CT bronchoscopy

UNIT 7

CT coronary angiography

CT calcium scoring

Myocardial Imaging

UNIT 8

Care, Maintenance and tests

General care

Functional tests

Quality assurance program

Acceptable limits of variation

Corrective action

Referral books

1. Computed Tomography — Physical Principles , Clinical Applications &
Quality Control by Euclid Seeram

2. Computed Tomography by Stewart C. Bushong

BIO-STATISTICS (P-VII) 60 hours

UNIT 1

Introduction

Introduction to Biostatistics & research methodology, types of variables & scales
of measurements, measures of central tendency and dispersion, rate, rate, ratio,
proportion, incidence & prevalence

UNIT 2

Sampling

Random & non-random sampling, various methods of sampling-simple random,
stratified, systematic, cluster and multistage. Sampling and non-sampling errors
& methods of minimizing these errors.

UNIT 3

Basic probability distributions and sampling distributions

Concept of probability distribution. Normal, Poisson and Binomial distributions,
parameters and applications. Concept of sampling distributions. Standard error
and confidence intervals. Skewness an Kurtosis

UNIT 4

Tests of significance

Basics of testing of hypothesis-Null and alternate hypothesis, type | and type |l
errors, level of significance (parametric) and power of the test, p value. Tests of
significance —t-test (paired & unpaired), Chi square test and test of proportion,
one-way analysis of variance. Repeated measures analysis of variance.
Repeated measures analysis of variance. Tests of significance (nonparametric) —
Mann-Whitney u test, Wilcoxon test, Kruskal-Wallis analysis of variance.



Friedmann's analysis of variance.

UNIT 5

Correlation and Regression

Simple correlation-Pearson's and Spearman's; testing the significance of
correlation coefficient linear and multiple regression.

UNIT 6

Sample size determination

General concept. Sample size for estimating means and proportion, testing of
difference in means and proportions of two groups.

UNIT 7

Study designs

Descriptive epidemiological methods- case series analysis and prevalence
studies. Analytical epidemiological methods- case control and cohort studies.
Clinical trials/intervention studies, odds ratio and relative risk, stratified analysis
UNIT 8

Multivariate analysis

Concept of multivariate analysis, introduction to logistic regression and survival
analysis

UNIT 9

Reliability and validity evaluation of diagnostic tests

UNIT 10

Format of scientific documents

Structure of research protocol, structure of thesis/ research report, formats of
reporting in scientific journals. Systematic review and meta analysis

2nd Year

Advanced Technique & Instrumentation of MRI (P-VIIl) 100 Hours

UNIT 1

Basic Principles

Spin

Precession
Relaxation time
Pulse cycle

T1 weighted image
T2 weighted image
Proton density image
UNIT 2

MR Instrumentation
Types of magnets
RF transmitter &receiver coils
Gradient coils



Shim coils

RF shielding

Computers

UNIT 3

Pulse sequences

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 and Fast imaging sequences

Advanced pulse sequences.

UNIT 4

Image formation

2D Fourier transformation method

K-space representation

3D Fourier imaging

MIP

UNIT 5

MR contrast media

MR angiography — TOF & PCA

MR Spectroscopy

UNIT 6

Protocols in MRI for whole body

MRI artifacts

Safety aspects in MRl

UNIT 7

Cardiac MRI

UNIT 8

Musculoskeletal imaging

Abdominal imaging

Brain imaging

UNIT 9

Functional MRI

BOLD Imaging

UNIT 10

Care, Maintenance and tests
General care

Functional tests

Quality assurance program
Acceptable limits of variation
Corrective action

References

1. MRI physics for Radiologist - Alfred Horowitz
2. Fundamentals of MRI — Stark & Bradley
3. MRl in Practice — Catherine brook



Interventional Radiology Techniques (P-IX)

UNIT 1

Introduction

Need for interventional procedures
Informed consent

DSA

Basic Principle

Types

Equipments

Basics of Angiographic equipments
Single and biplane angiographic equipment
Angiographic Table

Image intensifier

Flat panel detector

Recording systems

Pulseoximetry

Cardiac resuscitation measures - ECG
Pressure injector

Catheters, needles and other tools
3-D rotational angiography

Image processing

Patient monitor

ACT equipment

CO2z angiography

UNIT 2

Patient care

Preparation for procedure

Post procedure care

Role of radiographer in interventional procedure
Crash trolley- Emergency drugs

UNIT 3
Procedures

Diagnostic & Therapeutic interventional procedures

PTC, PTBD, Stenting

Nephrostomy, ureteric stenting
Guided biopsies of different organs
Drainage of collections/abscesses
Angiograms, angioplasty, embolization
Venus access

Radiofrequency ablation

Image guided nerve blocks

UNIT 4

Neuro interventional procedures

60hours



Embolization of extra or intracranial tumors, vascular malformations
Vertebroplasty — direct puncture

Laser guided procedure

UNIT 5

Basics of cardiac catheterization

UNIT 6

Safety considerations in angiography room

Room design

Protective devices

Radiation monitoring

UNIT 7

Care, Maintenance and tests

General care

Functional tests

Quality assurance program

Acceptable limits of variation

Corrective action

References

1. Current Techniques in Interventional Radiology — Cope , Constantin
2. Interventional Radiology - A Practical Guide by Anthony Watkinson and
Andreas Adam

Care of Patient in Diagnostic Radiology (P-X) Hours: 60
UNIT 1

Introduction to Patient Care
Responsibilities of the Healthcare facility
Responsibilities of the Imaging Technologist
UNIT 2

General Patient Care

Patient transfer technique

Restraint techniques

Aspects of patient comfort

Specific patient conditions

Security of patient property

Obtaining vital signs

Laying up a sterile trolley

IV injection administration

UNIT 3

Nursing procedure in Radiology

General abdominal preparation

Clothing of the patient

Giving an enema

Handling the emergencies in Radiology
First aid in the X-Ray department

UNIT 4

Patient care during Investigation



G.l. Tract, Biliary tract, Respiratory tract, Gynecology, Cardiovascular, Lymphatic
system, C.N.S. etc

UNIT 5

Infection Control

Isolation technique

Infection sources —

Transmission modes

Procedures

Psychological considerations

Sterilization & sterile techniques.

UNIT 6

Patient Education

Communication

Patient communication problems

Explanation of examinations

Radiation Safety / Protection

Interacting with terminally ill patient

Informed Consent

References

1. Care of Patients in Diagnostic Radiology — Chesney & Chesney
2. Care of Patients in Diagnostic Radiology - Gunn

Management of Healthcare Organizations (P-XI) 60 hours
UNIT 1

Management functions

Planning

MBO

Decision making

Organizing

Staffing

Controlling

UNIT 2

Management and Economics
Demand & Supply

Nature of Costs

Marginal cost and Breakeven analysis
Market structure: Business & Government
Role of Government

UNIT 3

Organizational Behavior

Significance

Structure & theories

Individual & group behavior
Leadership

Motivation



Organizational development

Managing creativity and stress

UNIT 4

Accounting for Hospital Management

_ Budgeting & Budgetary control

_ Difference between forecast & budgeting
_ Preparation of budget

_ Classification of budget

_ Capital Budgeting

UNIT 5

Concept of Hospital

Departmentation in Hospital

Clinical services management

Organizing of support services

Management of utility services

Evaluation of Hospital services

UNIT 6

Issues related to Healthcare technology
Present trend in healthcare technology
Problems & constraints

Planning & adopting appropriate technology in healthcare
Evaluation method of health technology

UNIT 7

Evolution of Quality management

Quality assurance methods

Patient satisfaction

Standard operating procedure

Quality certification & Accreditation

UNIT 8

Current issues

PACS, Tele radiology

The Pre Natal Diagnostic Techniques Act 1994
Hospital Management Information System
Logistics Management

UNIT 9

Radiology information system

Hospital information system

Design of radiology department

References

1. Principles of Management by Koonz ‘o’Donnel
2. Hospital planning Administration by B.M.Shakar

Radiation Evaluation & Protection in Diagnostic radiology (P-XII)
60 Hours



UNIT 1

Introduction to Radiation protection
Need for protection

Aim of radiation protection

Basic radiation units and quantities
_ Exposure

__ Absorbed dose

_ Absorbed dose equivalent

_ Quality factor

_ Tissue weighting factor.

UNIT 2

Limits for Radiation exposure
Concept of ALARA (or ALARP)
ICRP regulation

Maximum permissible dose
Exposure in pregnancy, children
UNIT 3

Protection in Diagnostic Radiology
Protection for primary radiation
Work load

Use factor

Occupancy factor

Protection for scatter radiation and leakage radiation
X-Ray room design

Structural shielding

Protective devices

Radiation signages

UNIT 4

Technical protective consideration during Radiography
Evaluation of hazards

Effective communication
Immobilization

Beam limiting devices

Filtration

Exposure factors

Protection in

_ Fluoroscopy

__mammography,

_ mobile radiography

_ CT Scan

_ Angiography room

UNIT 5

Radiation measuring instruments
Area monitoring



Personnel dosimeters

_ Film badge

_ Thermo luminescent dosimeter

_ Pocket dosimeter.

UNIT 6

Biological aspects of Radiological protection
Biological effects of radiation

Direct & Indirect actions of radiation

Concept of detriment — Deterministic & stochastic effect of radiation — somatic
and genetic effects

Dose relationship

Effects of antenatal exposure

References

1. Physics of Diagnostic radiology — Christensen
2. ICRP manual

Nuclear Medicine Imaging Techniques (P-XIll) 60 hours
UNIT 1

Basic atomic & nuclear physics
Quantities and Units

Atom composition and structure
Nucleus composition

Radioactivity

Exponential decay

Specific activity

Parent / Daughter decay

Modes of Radioactive decay.

UNIT 2

Radiation detectors

Gas filled detectors - Basic principles
lonization chambers

Proportional counters

Geiger Muller counters
Semiconductor detectors

Scintillation detectors — basic principles
UNIT 3

Production of Radio nuclides
Reactor produced radionuclide
Reactor principles

Accelerator produced radionuclide
Radionuclide generators

UNIT 4

Instrumentation

The Anger Camera

Basic principle

System components



Detector system and electronics
Collimators

Image display and recording systems
Scanning camera

UNIT 5

Radio pharmacy

Radiopharmaceuticals

General principle of tracer technique

Preparation of different labeled compounds with technetium-99m isotope
Cold kits

UNIT 6

In vivo technique

Static and dynamic studies

Thyroid imaging

Imaging of bone

Respiratory system

Urinary system

G.l. system

Cardiovascular system

lodine131 uptake studies

lodine 131 therapy for thyrotoxicosis and thyroid ablation
UNIT 7

Image quality in Nuclear medicine

Spatial resolution

Contrast

Noise

Types of noise

Quality assurance of imaging equipments

Variation in Image perception — with physician, within technologist & technical
parameter

UNIT 8

SPECT imaging

UNIT 9

PET imaging

UNIT 10

Radiation safety in Nuclear medicine
Radiation units and quantities

MPD

Safe handling of Radioactive materials
Storage of radioactive materials
Procedures for handling spills
Disposal of Radioactive waste
Radiation monitoring



Survey meters

Personnel dosimeters

Wipe testing

Contamination monitor

Isotope calibrator

Area monitor

Inventory of isotopes

References

1. Physics in Nuclear medicine — Sorenson
2. Physics of Nuclear medicine - Powsner

Award of Degree

Candidates who complete the course of study and secure pass in all the papers
of the two years examinations shall be declared to have qualified for the degree.
Grading system

The grading system is as follows:

Distinction : 75% and above

First class : 65% and above

Second class : 50% and above

Pass : 50%

Fail : Below 50%

Carry over rules

1. . Students who fail in final examination can appear for the supplementary
examination which will be conducted as per the university rules

2. Students with unsuccessful attempts or back papers are permitted to attend
classes until the end of the program

3. However, they will not be allowed to appear for the second year examination
till all the first year papers are cleared.

4. A maximum of 4 attempts will be permitted for 1styear examination,
irrespective of number of subjects. i.e. students needs to complete all 1styear
subjects in a maximum of 4 attempts irrespective of number of subjects he/she
will appear in each attempt. If unable to clear the 1styear subjects in a maximum
of 4 attempts, he/she will be withdrawn from the program and can seek fresh
admission. This maximum number of 4 attempts is applicable only for the 1st
year. The first University examination of 1styear is considered as 1stattempt and
filling application for University examination and remitting fee for examination is
considered as an attempt.

6. Maximum program duration permitted to complete the program is double that
of the program duration. i.e. 2 years program needs to be completed within 4
years. Failure to do so will result in withdrawal from the program.



SYLLABUS

MASTER IN
HOSPITAL
ADMINISTRATION
(MHA)



FIRST YEAR

COURSE TITLE PAPER CODE MARKS
Theory Practical Total

BASIC CONCEPT OF HEALTH MHA 110 100 100 200
HEALTH CARE SERVICES MHA 120 100 100 200
HOSPITAL BASED HEALTHCARE ~ MHA 130 100 100 200
& ITS CHANGING SCENARIO
EPIDEMIOLOGY MHA 140 100 100 200
HEALTH EDUCATION MHA 150 100 100 200
COMMUNICATION & BASIC
INFORMATION TECHNOLOGY MHA 160 100 100 200
PRINCIPLES OF MANAGEMENT&
ORGANIZATIONAL BEHAVIOUR

MHA 210 100 100 200
QUANTITATIVE MANAGEMENT MHA 220 100 100 200
HOSPITAL SUPPORT SERVICES

MHA 230 100 100 200
MATERIAL MANAGEMENT&
PERSONAL MANAGEMENT MHA 240 100 100 200
INDUSTRIAL RELATIONS &
MARKETING MANAGEMENT MHA 250 100 100 200




FIRST YEAR
PAPER — | : BASIC CONCEPT OF HEALTH

Concept of Health and Disease

“11Concept of health & disease and well being.
"I[1Natural history of disease and role of hospitals to
offer various levels of care

"I[JPrevention aspect of diseases

"I 1Dynamics of disease transmission

"1 1Changing pattern of diseases

"1 1Concept of health indicators

Suggested Reading:

“1[0Textbook of Preventive & Social Medicine- Dr. K.
Park

Preliminary Human anatomy and Physiology

"1 1Basic concepts of human anatomy

_J[JBasic concepts of human physiology

Suggested Reading:

“J[THuman Anatomy- Prof. Samar Mitra

_I[THuman Anatomy- Prof. A. K. Dutta

"1[1Text Book of Human Physiology- Dr. C. C.
Chatterjee

Common Pathological Conditions

"I[1Basic concepts of pathogenesis of common diseases
"I[1Basic concepts of interpretation of investigations
reports




PAPER -1l : HEALTH CARE SERVICES
Demography & Vital Statistics

"I/ Demography — its concept

_I[1Vital events of life & its impact on demography
1[1S1ignificance and recording of vital statistics
_1[1Census & its impact on health policy

Health scenario of India

"I[1Health scenario of India- past, present and future
National Health Policy & Population policy

1[1National Health Policy & Inter-sectoral Co-ordination
I[1National Population Policy

"I[1National Five year plans

National Health Programme

"I[1Background objectives, action plan, targets, operations,
achievements and constraints in various National

Heath Programme.

Healthcare of the Community

" [IHealthcare delivery system in India at Primary, Secondary and
Tertiary Care

1 [IIndigenous system of medicine in India

[ [ICommunity participation in healthcare delivery system
1 1Health system in developed countries.

Suggested reading:

"1 Textbook of Preventive & Social Medicine- Dr. K. Park
(11 Textbook of community medicine: V. K. Mahajan
"1[1Population studies — Asha Bhendre



PAPER IIl : HOSPITAL BASED HEALTHCARE & ITS CHANGING
SCENARIO

Overview of Hospital

[17Concept of Modern Hospital & Privatization in Health
Sector

1[1Public Sector Hospitals and Level of care / offered facilities)
3

[ 1Effects of Globalization in Health care

[ 11Concept of Corporate Hospital in developing countries
11 Infrastructure and lay out of an ideal corporate hospital

1 TFunctioning of modern hospitals & changing need of
patients

I THospitality in Hospital Care

1 /Invasive and non-invasive diagnostic facilities in modern
hospital

[I[1Care offered in Specialty and Super specialty Hospitals

Suggested Reading:

1l 'Hospital Management module II- NIHFW, New Delhi
Il THospital Administration — G. D. Kunders

Il THospital Administration — Tabish



PAPER IV : EPIDEMIOLOGY

“I[1Principles of Epidemiology

_I[1Natural History of disease

"1 1Methods of Epidemiological studies

"I 1Epidemiology of communicable & non-
communicable diseases, disease transmission

_I[JHost defense immunizing agents, cold chain,
immunization, disease monitoring and surveillance.
_1[JScreening and surveys

"I 1Investigation of an epidemic and role of hospital in its
control.

Suggested Reading:

"1l Textbook of Preventive & Social Medicine- Dr. K.
Park

"1[0Textbook of community medicine: V. K. Mahajan



PAPER YV : HEALTH EDUCATION

“I[1Aims & Principles of Health education

"1 1Methods of Health Education

[ Effects of health education

"I[1Levels & practice of health education

"I[1Need of Health education to attain positive health
"I[THealth care reporting and role of NIC

Suggested Reading:

"I[1Health Education — V. K. Mahajan
"I[JEffective communication methods — Asha Kaul
"I[THospital Administration — Tabish



PAPER VI : COMMUNICATION & BASIC INFORMATION
TECHNOLOGY
¥ 1EC activities in health sector

1l 1Basic concepts & principles of good communication

[ 11 1Special characteristics of health communication
11 Types & process of communication
10
l

'Barriers of communication & how to overcome
'Communication with the media / press
ICounseling in health care & its different methods
H  IManagement and co-ordination of IEC activities
Suggested Reading:
[ 1Effective Business Communication
1l 1Health Education — V. K. Mahajan
[ I[ 1Effective communication methods — Asha Kaul
Il THospital Administration - Tabish
[1[1Basic concepts about computer Hardware & Software
1 TWorking knowledge of commonly used hospital software
11 Application of Computer in hospitals
Il /Computer programme and operating system
1l1Data Based Concept ( ER diagram )
1 Microsoft Office, SQL, V.B.
I TERP system with all modules

I/ Importance of effective Health Information system
1 1Digital maintenance of Medical Records



SECOND YEAR

PAPER-1 PRINCIPLES OF MANAGEMENT& ORGANIZATIONAL
BEHAVIOUR

History and growth of management science

[ I[I'Traditional management vs. modern health care
management

1l 1Evolution of management theory

1l /Healthcare management as a profession

Il /Evaluation of Management Concepts

Il /Management components i.e. Planning, Organizing,
Staffing, Motivating, Leading,

Co-ordination and Controlling.

[ 1[/Modern Management concept and its implication in health
sector

Suggested Reading:

[ I[/Principles of Management - L. M. Prasad - S. Chand
1 1Essential Management - Koontz - Tata McGraw Hill
Il /Management - Peter Drucker

1 1Concept of Organizational Behaviour

[ 1l7Major Components of organizational behaviour —
Personality development, Motivation, Group, Leadership,
Cooperation

and Conflict

I[/Behavior of people of their work place and its relation in
team building for achieving organizational goals
[1l1Sociology and Anthropology,

1 1Basics of Psychology




1l 1Characteristics of workgroups

1 /Dynamics of organizational behavior

1l 7Motivation and Leadership

11 1Conflict management

I I'Transactional analysis

Suggested Reading:

[ 1[1Organization Behavior — S. P. Robbins — Prentice Hall
[ 1[1Organizational Behavior — Fred Luthans — McGraw Hill
[ 1[1Organizational Behavior — M. L. Prasad — S. Chand



PAPER-2 QUANTITATIVE MANAGEMENT

[ 1['1Basic concepts — Introduction, Definitions

[1[1'The role of statistics in the estimation of burden of disease
and the methods applicable to calculate the same.

11 1Basic Mathematics

1 1Collection, Presentation of Data

[ I[/Probability and Frequency of distribution

[ I[/Estimation and testing of hypothesis

11 Index Number, time series

Il 1Measurements of central tendency

1l /Measurement of dispersion

1l 1Sampling and Sampling error

1 1'Testing of hypothesis

11 Test of significance

I 1Correlation Regression

Suggested Reading:

[ 1[/Statistics for management — R. I. Levin and D. Rubin —
Prentice Hall

11 1Basic Statistics — Goon, Gupta and Dasgupta — World Press
[ 1[/Business Statistics — S. P. Gupta - S. Chand



PAPER — 3: HOSPITAL SUPPORT SERVICES

To consider various aspects of planning, operating and evaluation of
different utility services in hospitals

"1[1Methods of Sterilization CSSD

[1[JNosocomial infection and hospital acquired infection control
committee

"I[1Laundry services

1[1Security Services (General & Others like fire, gas etc.)

"Il Transportation Services (External & Internal)

_I[JAmbulatory Care

1 1Hospital Stores

"I[1Mortuary (Preservation, transportation & religious formalities)
"1[1Kitchen services

"IlJHouse Keeping

"I[1Maintenance

Suggested Reading

[1[1Principles of Hospital Administration - S. A. Tabish
"I[1Hospital Administration - S. L. Goel

"I[1THospital Administration - Francis

"I[1Hospital Administration — McGibony




PAPER - 4 : MATERIAL MANAGEMENT& PERSONAL
MANAGEMENT

To help, learn the scientific methods, materials and equipment
planning, procuring, storing and dispensing scope, definition
including maintenance

I /Importance of material management

[ I[1Principles of material management, material forecasting

[ 1[/Inventory management and analysis

1 /Import formalities relating to Medical Equipments

17 Letter of credit, service contracts.

Il /Purchase style, need assessment

11 Tender system

1 1Condemnation and disposal

1 1Economic order quantity, safety stock, lead time

[l

Suggested Reading

[ 1[1/Materials Management - Gopalakrishnan

[ 1[/Materials Management - Sundaram

[ I[/Inventory Control - A. C. Dutta

To emphasize the importance of human resource in a hospital
and to know in detail about the functions of personnel
management

1[1Concepts & Evolution of personnel Management in Hospital
1 7Public Relation

1l 1Methodology & tools of Personnel Management
1[1Office rules & regulation & discipline

1l 1Performance appraisal.

Suggested Reading



Il THuman Resources Management - L. M. Prasad
I /Personnel Management - P. C. Tripathy
Il /Personnel Management-Mamoria



PAPER -5 : INDUSTRIAL RELATIONS & MARKETING
MANAGEMENT

To get an understanding about the industrial relations and its
influence on the staff behavior.

To understand the policy covering wage and salary
administration, to dispose of the grievance fairly and equitably.
1 TWage fixation and collective bargaining

11 Definition, scope and importance of industrial relations
1 1Industrial Disputes Act

11 Trade Unions

1 1Industrial relations in health services industries
Suggested Reading

1 THuman Resources Management and Industrial Relations - P.
C. Tripathy

Il 'Managing Manpower in Industry - Sahani

[ I[/Personnel Management- Mamoria

11 1Basic concept of Marketing Management — Consumer
Behaviour

1l /Marketing research & information

[ I[1Pricing of various services

[ Il /Marketing strategy, evaluation and control

Il TPromotion of Business in Hospital

[ 1[1Service Marketing — Patient care and communication
Suggested Reading

1l 1Marketing Management - Kotler

1[1Service Marketing Management - Kotler & Keller




PAPER — VI : FINANCIAL MANAGEMENT -1

To understand the issues and scope of financial management
1 1Cash flow and fund flow

1 1Basics of financial management

[ I[/Issues and scope of financial management

1l 1Recording Business transactions

1l TFinancial Statement & its analysis

[ 1[/Fund allocation & department performance reports

1 1Concept of business plan, project plan

Suggested Reading

1l /Financial Management - T. K. Maheshwari

11 1Business Finanace - Dey & Dutta

[ 1[/Principles of Accounting - Sandip Sharma

1l /Financial Management - Prakashan

Il /Elements of cost and costing methods

Il THospital Rate setting — Managerial cost and Break-even
analysis

[ 111Cost control and cost reduction

11 /Budgeting — Revenue and Capital Budgeting, Cash
Budgeting

1 /Productivity

1l /Resource mobilization

[ 111Cost containment

1 1Money Market and Capital Market, Merger and acquisition.
Suggested Reading

1[1Basic Financial Management - Khan

I JEconomics - Lipsey






SINGHANIA UNIVERSITY

RAJASTHAN

DETAILED SYLLABUS

MPHW
(MULTI PURPOSE HEALTH WORKER)

One Year Programme



MPHW

s.no Paper Code Subject Name Theory Practical Total
1 Mphw-110 Basic Health Science 100 50 150
2 Mphw-120 Principles of Public Health 100 50 150
3 Mphw-130 Primary Health Care & National Health 100 50 150
Programme
4 Mphw-140 Mother & Child Health & Family Welfare 100 50 150
5 Mphw-150 Health Information Education & 100 50 150
Communication
6 Mphw-160 Basic Medical Care 100 50 150
7 Mphw-170 Computer Skill 100 100 150
Total 1100




MSc MICRO.
Detailed Syllabus



First Year

s.no | Paper code Subject Name Theory Practical Total

1 MSCM-110 Human Anatomy 100 100 200

2 MSCM-120 Human Physilogy 100 100 200

3 MSCM-130 General Bacteriology 100 100 200

4 MSCM-140 Immunology 100 100 200

5 MSCM-150 Haematology 100 100 200
Total 1000

s.no | Paper Code Subject Name Theory Practical Total

1 MSCM-210 Blood Banking 100 100 200

2 MSCM-220 Aplied Microbiology 100 100 200

3 MSCM-230 Molecular Biology & GENETICS | 100 100 200

4 MSCM-240 Virology 100 100 200

5 MSCM-250 Parasitology 100 100 200
Total 1000




First Year



PAPER-1
HUMAN ANATOMY-

Cells & Tissues

a) Anatomical Nomenclature

b) Structure Of Cell, Reproduction Of Cells.

c) Tissues: Epithelial, Connective, Muscle & Nervous
Embryology & Development

a) Early Human Development

b) Development of Individual Systems: Respiratory, gastro-intestinal, Urinary and Vascular
System.

c¢) Prenatal Growth in Form And Size

d) Neonatal Anatomy and Growth

Skin

a) Types of Skin, Epidermis, Dermis, Nerves, Blood Vessels, age related Changes, Repair
b) Appendages of Skin: Pilo sebaceous Unit, Nail Unit.

Skeletal System

a) Morphology of Human Skeleton: The Skeleton in Life, Shape and Proportions of Bone,
Functions of Bone and Skeleton, mechanical Properties of Bone, Growth of Individual Bones

b) Skeletal Connective Tissues: Structure of Cartilage, Bone as a Tissue, Microscopic Structure
and Organization of Bone, Blood Vessels and Nerves of Bone

c) Types of Joints:

d) Axial Skeleton: Vertebral Column, Ribs, Sternum, Skull.



e) Appendicular Skeleton: upper limb, Lower Limb.
Muscle
a) Types of Muscle, Attachments of Skeletal Muscle

b) Form and Function in Skeletal Muscle: Form and Fibre Architecture, Functional Implications
of Form.

c) Muscle and Movement.
d) Muscles and Fasciae of Head, Neck, Trunk, Upper Limb, Lower Limb
Nervous System

a) Regional Organization of Central Nervous System: Spinal Cord, Rhombencephalon,
Mesencephalon, Diencephalon,

Telencephalon, Basal Nucleii, Fluid Compartments and Fluid Balance in the CNS.

b) Peripheral Nervous System: Cranial Nerves, Spinal Nerves, and Autonomic Nervous System
Peripheral Apparatus of Special Senses: Gustatory, Olfactory, Peripheral Visual, Accessory
Visual, Auditory, Vestibular.

Hemolymphoid and Cardiovascular System

a) Haemal Cells and tissue, Haemopoiesis, Lymphoid Cells And Tissues.

b) Blood Vessels, Thoracic Cavity and Heart.

c) Arterial System, Venous System, Lymphatic.

Respiratory System

Nose and Paranasal Sinuses, Larynx, trachea. Bronchi, Lungs, Pleura, Mediastinum
Alimentary System

Oral Cavity, Abdomen, Oesophagus to Anus

Urinary and Reproductive System

a) Kidneys, Ureter, Bladder, Urethra.



b) Reproductive organs of Male and Female.
Endocrine System

Pituitary Gland, Pineal Gland, Thyroid Gland, Parathyroid Gland, Chromaffin System, Diffuse
Neuroendocrine System, Adrenal Gland, Paraganglion, Para-aortic Bodies, Tympanic Bodies,
Coccygeal Body.

PAPER-2
HUMAN PHYSIOLOGY

Functional Systems of Cell

a) Cell and its Function

b) Extra-Cellular Fluid, Intra-Cellular Fluid.

c) Functional Systems of Cell, DNA, RNA.

d) Control of Genetic Function and Biochemical Activity in Cells.

e) Cell Differentiation, Cancer.

Membrane Physiologies, Nerve and Muscle

a) Transport of Substances Through the Cell Membrane: diffusion, Active Transport.

b) Membrane Potentials and Action Potentials: Resting Membrane Potential of Nerves, Nerve
Action Potential, Propagation of AP, Signal Transmission in Nerve Trunks.

c) Contraction of Skeletal Muscle: Molecular Mechanics of Muscle Contraction, Energetics of
Muscle Contraction,

Characteristics of Whole Muscle Contraction, N-M Junction, Muscle AP, Excitation-Contraction
Coupling.

d) Contraction and Excitation of Smooth Muscles.



e) Hormonal Control of Smooth Muscle Contraction.
Heart and Circulation
a) Cardiac Muscle, Cardiac Cycle, Regulation of Heart Pumping, Cardiac Failure.

b) Rhythmical Excitation of the Heart: Specialized Excitatory and Conductive System of the
Heart, Control of Excitation and Conduction in the Heart.

c) Normal ECG, Methods of Recording, ECG Leads.
d) Heart Sounds

e) Basic Theory of Circulatory Function, Interrelationships among Pressure, Flow and
Resistance, Vascular Dispensability, Arterial Pressure Pulsation, Veins and their Function,
Lymphatic system, Microcirculation, Capillary System, Exchange of Nutrients and Other
Substances, Interstitial Fluid, Local Control of Blood Flow, Humoral and Nervous Regulation of
Circulation, Cardiac Output, Venous Return Arterial Pressure and their Regulation.

f) Muscle Blood Flow and cardiac Output During Exercise, Coronary Circulation.

g) Circulatory Shock.

h) RBC, Anemia, Polycythemia, WBC, Resistance of Body to Infection, Blood Groups.
i) Hemostasis and Blood Coagulation

Kidney and Body Fluids

a) Body Fluid Compartments: ECF, ICF, Intersitial Fluids and Edema.

b) Urine Formation By the Kidneys: Nephron, Glomerular Filtration, Renal Blood Flow, Tubular
Reabsorption.

c) Regulation of ECF Osmolarity and Sodium Concentration
d) Integration of Renal Mechanisms for Control of Blood Volume and ECF Volume.

e) Renal Regulation of Potassium, Calcium, Phosphate and Magnesium, Regulation of Acid-
Base Balance.

f) Diuretics



Respiration

a) Mechanics of Pulmonary Ventilation, Pulmonary Volumes and Capacities, Alveolar
Ventilation, Functions of the

Respiratory Passageways
b) Pulmonary Circulation, Pulmonary Edema, pleural Fluid

c) Physical Principles of Gas Exchange, Transport of Oxygen and carbon dioxide in the Blood
and Body Fluids

d) Regulation of Respiration.

e) Respiratory Dysfunction.

Nervous System

a) Sensory Receptors, Neuronal Circuits for Processing Information.

b) Somatic sensations: Touch, Position, Pain, Thermal, Headache.

c) Special Senses

d) Motor Functions of the Spinal Cord: Cord Reflexes, Spinal cord Transection, Spinal Shock.

e) Cortical and Brain Stem Control of Motor Function: The Motor Cortex, Corticospinal Tract,
Vestibular Sensations and

.Gastrointestinal System

a) Motility, Nervous Control, Blood Circulation
b) Propulsion and Mixing of Food

c) Secretory Functions

d) Digestion and Absorption.

Endocrinology and Reproduction

a) Hormone Secretion, Transport and Clearance from Blood



b) Hormones: Pituitary, Thyroid, Adrenocortical, Insulin, Parathyroid, Reproductive.
c) Puberty, Menarche, Menopause
d) Pregnancy and Lactation

e) Fetal and Neonatal Physiology: Special Functional Problems of Neonate, Prematurity.

PAPER-3

General Bacteriology

Morphology, Stainings, detailed structure in comparison to Ecomytic Cell,
Bacterial anatomy.

Microscopy

Various optical methods available for viewing microorganisms and their
application,

.Overview of microbial world

Classification

Purpose

Basic Principles and classification systemes.

Growth, survival of microorganisms

-growth curve

-growth parameters

-Survival of micro organisms in natural environment.

-Role of antimicrobial agents

Cultivation of Micro organisms

-growth requirements

-sources of metabolic energy

-Bacterial nutrition

-methods of cultivation

.Microbial Metabolism



-Metabolism of bio synthesis and growth.
-bio synthesis pathway

-energy vielding metabolism

-regulation of metabolic pathways.
Bacterial Genetics

-mutation

-conjugation

-genetic mechanism of drug resistance
-genetic engineering

Destruction of micro organism.
-sterilization and disinfection
-antimicrobial agents

General principles in Diagnostic Microbiology
-collection and handling of various samples
-laboratory safety

-antimicrobial susceptibility and assays
-lab animal an introduction

PAPER-4

Immunology
Unit—1

Immune response: Immunity, Type (Innate & adaptive immune response)
Organs of Immune System: Primary and Secondary lymphoid organ
Ontogeny and phylogeny of Lymphocytes: T and B Lymphocyts, Null

Unit —II

Cell of Immune System: Mononuclear cell and granulocytes, Antigen

presenting cell.

Antigen, Heptanes: Factors effecting immunogenicity,m epitopes

(Properties of it)



Antibodies: Structure , Types and function

Unit — 11l

Complement System : Role of complement system in immune response,
complements and

Components and activation

pathways.

Monoclonal antibodies: Production characterization and applications in
diagnosis, therapy and

basic research.

Antigen-Antibody interaction, avidity & affinity measurement.

Unit — IV

Hypersensitivity: Definition, factor causing hypersensitivity

Common hypersensitivity reaction, types, classification based on the time
taken for reaction

Auto Immune disease

Unit—V

Immunodiagnostics: Precipitation techniques, Agglutination, Fluoresence
techniques

ELISA, RIA

Double diffusion and Immuno-electrophoresis.

Immunidiagnostics: VDRL test, Widal test, RA factor, Blood grouping, Rh
typing, Comb’s test



PAPER-5

Haematology

1. Introduction of haematology, composition of blood, cellular and
humoral components.

2. Reception labeling and recording of laboratory investigations.

3. Quality control in Individual Laboratory.

4. Cleaning of glass wares, pipettes, ESR tubes and couting chamber. Care
of syringes and

Needles.

5. Error in procedure / Sources of Error .

6. Preparation of capillary pipettes, Distilled water, reagents Buffer and
Normal solutions.

7. Collection of specimen, difference between capillary and artery and
venous blood specimen

use of each.

8.Preparation and examination of thin, thick and wet blood films for
blood parasite. Stained

blood films -Leishman's, wright's, Simon's stain and supravital.
9.Preparation of solutions.

10.Normal and abnormal blood cells morphology -erythrocytes,
leucocytes, platelets,

reticulocytes count.

11.Recognition of principle blood pictures, knowledge about the Anaemia
and Leukamias.

Abnormalities of RBCS -shape, size, colour, premature RBCS (RBCS series
and WBCS

series).



12.Methods of measuring haemoglobin including spectro photometric,
method PCV, MCH,

MCHC & MCV and ESR.

13.a) Total WBC and RBC count -Micropipette and bulk dilution methods.
b) Packed cell volume (Haematocrit) -macro and or micro methods.

c) Calculation and interpretation of cell Indices (absolute values)

d) Differential count of WBC, including Arneth,and Schilling counts.

e) Absolute Eosinophil counts.

f) Platelets count direct and indirect.

g) Bleeding and clotting time -Duke and vy methods.

h) Erythrocyt™s sedimentation rate.

i) Normal and Abnormal values.

14.a) Recognition of blood parasities.

b) Malaria and its life cycles and Differential diagnosies of malaria
parasite.

c) Kala -azar (L.D. bodies)

d) Spirochaetes.

e) Trypanasomes

f) Microfilaria



MSC MEDICAL
MICROBIOLOGY

SECOND YEAR



PAPER-1

Blood Banking

1. Principal of Immuno haematology.

2. Blood Bank management and planning, The reception and recording of
specimens,

Cataloging and indexing, Maintenance

of Blood Bank records.

3. Knowledge of Maintenance and working of blood strong cabinets.

4. Preparation and sterilization of transfusion sets.

5. Preparation and use of ACD (acid citrate dextrose), EDTA, Heparin, CPD
Citrate Phosphate

Dextrose) .

6. Theory including inheritance and nomenclature of ABO and Rh, blood
group system other

blood groups.

7. Subgroups of ABO blood group system.

8. Techniques for determination of various blood groups.

9. Sources of errors in grouping and their elemination.

10. Selection and preparation of grouping sera.

11. Group sera titration.

12. Criteria for selecting and rejecting Donors.

13. Method & Precaution of Blood Collection.

14. preservation of Blood.

15. Ante -natal investigation.

16. Coombs test compatibility and techniques -Direct and Indirect
methods.

17. Cross matching techniques.

18. Investigation of Malaria and Microfilaria. HIV test ABS Ag.




19. Investigation of VDRL | Kahn test.

20. Blood collection and preservation.

21. Quality control in Blood Bank.

22. Disposal of used and other materials of Blood Bank.

PAPER-2

Applied Microbiology

- Normal flora of the human body

- Collection of clinical specimens for diagnosis and method of
processing

- antibiotic susceptibility testing and its interpretation and
reporting.

- Nosocomial infection -surveillance and control.

- Diseases transmitted through air, water, milk and food.

- Quality control in diagnostic microbiology.

- National programmes for control of infectious diseases.

- Etiology, laboratory diagnosis of infectious diseases of each
system.




PAPER-3
Molecular Biology & GENETICS

Basic knowledge as applicable to molecular diagnostics and molecular
epidemiology.

Basic knowledge only of the following

1. Recombinant DNA technology.

2. Southern, northern and western blotting.

3. DNA amplification techniques.

4. Diagnostic PCR, different methods of PCR product detection (liquid
hybdridization,

Elisa.)

5. Genotyping of microbes and viruses.

Continuity of life - heredity, variation; mendel's laws of inheritance,
chromosomal basis of

inheritance; other patterns of inheritance - incomplete dominance,
multiple allelism,

guantitative inheritance.

Chromosomes - bacterial cell and eukaryotic cell; parallelism between
genes and

chromosomes; genome, linkage and crossing over; gene mapping;
recombination; sex

chromosomes; sex determination; sex linked inheritance; mutation and
chromosomal

aberrations; Human genetics - methods of study, genetic disorders.
DNA as a genetic material - its structure and repliaction; structure of RNA
and its role in



protein synthesis; Gene expression - transcription and translation in
prokaryotes and

eukaryotes; regulation of gene expression, induction and repression -
housekeeping genes;

nuclear basis of differentiation and development; oncoenes.

Basics of Recombinant DNA technolgy; cloning; gene bank; DNA
fingerprinting; genomics -

principles and applications, transgenic plants, animals and microbes.

PAPER-4
Virology

Unit — |

General morphology and ultra structure of Viruses: Capsids- Helical Symmetry,
icosahedral

symmetry and complex

symmetry.

Envelope: Glycoprotein and matrix protein

Viral genome: their types and structure

Unit — I

Cultivation of Viruses in embryonated eggs, experimental animals and cell culture:
primary and

secondary cell culture,

suspension cell culture and monolayer cell cultures.

Assays of viruses: physical and chemical methods of assays (protein nuclei acid,
radioactivity

traces, electrons microscopy,

plaque method, pock counting method, end point method and infectivity of plant
viruses).

Serological methods: haemagglutination haemagglutinationinhibitation, complement
fixation,

immunofluroscence assays

(IFA) ELISA, RIA.

Unit — 1l

Plant viruses: Recent advances in classification of plant viruses



Life sciences and other details of TMV and mosaic virus, potato virus X
General idea about cyanophages, actinophages and mycoviruses.

Unit - IV

Bacterophages: Classification, Morphology and ultrastructure

One step growth curve ( Latent period, eclipse period and burst size)
Life cycle: Lytic and Lysogenic cycles of bacteriophages

Unit -V

Animal viruses; classification and nomenclature

Life cycles and other details of DNA viruses: herpes, adeno and SV40
Life cycle and other details of RNA viruses: Retroviruses, oncogenic viruses and
lentiviruses

(HIV), picorna, ortho myxo and

paramyxo.

PAPER-5
Parasitology

PARASITOLOGY

a. General Principles of host parasite interactions and definitions of terms
in this

connection.

b. Morphology, life cycle and pathogenesis of the parasites listed below.
The students

should know the medical importance, laboratory diagnostic methods,
drugs used for

therapy and Epidemiology.

PROTOZOA

1. Intestinal amoebae.

2. Free living pathogenic amoebae

3. Intestinal and genital flagellates

4. Haemoflagellates

5. Ciliates of medical importance

6. Malarial parasite



HELMINTHS

1. Nematodes

(a) Intestinal

(b) Tissue

2. Trematodes infection in man.
3. Cestodes infecting man

4. Larval infections in man.



MSc MLT

Detailed
Syllabus

(YEARLY PROGRAMME)



Msc.MLT

First Year

s.no | Paper Code Subject Name Theory | Practical | Total
1. MSCMLT-110 HUMAN ANATOMY & PHYSIOLOGY | 100 100 200
2 MSCMLT-120 BIOCHEMISTRY 100 100 200
3 MSCMLT-130 CLINICAL PATHOLOGY 100 100 200
4 MSCMLT-140 INSTRUMENTATION 100 100 200
5 MSCMLT-150 CLINICAL HAEMATOLOGY 100 100 200
6 MSCMLT-160 BLOOD BANKING 100 100 200
7 MSCMLT-170 LAB MANAGEMENT 100 100 200
Total 1400

Msc.MLT
Second year

s.no | Paper Code Subject Name Theory | Practical | Total
1 MSCMLT-210 BACTERIOLOGY 100 100 200
2 MSCMLT-220 VIROLOGY & MYCOLOGY 100 100 200
3 MSCMLT-230 PARASITOLOGY & MICROBIOLOGY | 100 100 200
4 MSCMLT-240 IMMUNOLOGY 100 100 200
5 MSCMLT-250 CYTOLOGY & HISTOPATHOLOGY 100 100 200
6 MSCMLT-260 REASERCH METHODOLOGY & 100 100 200

TECHNIQUES

Total 1200




PAPER I: Human Anatomy & Physiology

Unit |

Cell structure, division & function

Cell organelles

Tissue: Types of tissues and their functions

Skeletal system

Unit Il

Digestive system: Physiology and anatomy of mouth, stomach, intestine
Absorption of food and its excretion

Role of Bile in digestion and excretion

Liver function and a brief description of liver and biliary tree

Unit Il

Respiratory system: Brief description of larynx, bronchi, lungs
Cardiovascular system: Anatomy and Physiology of heart, arteries and veins
Circulation: Systematic and pulmonary (in brief)

Brief review of chambers

Unit IV

Urinary system: Structure and Function of the Kidney, uterus, bladder,
urethra and nephron

Give special emphasis on formation of Urine

Physiology and Anatomy of male and female reproductive organs
Endocrine: Pituitary, thyroid, parathyroid, thymus, adrenals and pancreas
UnitV

Central nervous system: Brain, spinal cord and meninges explain with its
functions

Skins: Structure and Functions

Study and give small project on bones and cartilages




PAPER II: BIOCHEMISTRY

Part A Basic Biochemistry

Bioenergetics, Entropy, Enthalpy & their basic introduction

Concept of free energy, Thermodynamics 1st & 2nd Law.
Carbohydrate: Structure, properties,, chemical reactions & functions
Amino Acids: Essential & non Essential amino acids with structure & function
Proteins: Primary, Secondary, tertiary & quaternary (Overview)
Lipids: Structure, Classification & properties

Enzymes: Classification, enzyme action & their mechanism. Enzyme
inhibition, Mode of action

Of chymotrypsin & related enzymes

Nucleic Acids: Structure of Purine & pyrimidine bases

Nucleotide & Nucleosides

DNA & RNA: Structure & Properties

Vitamins

Part B Clinical Biochemistry

Carbohydrates: Carbohydrates intermediate metabolism, glycogenesis,
glycogenolysis,

gluconeogenesis & glycolysis.

TCA, HMP, and its regulations

Disorcerds of carbohydrates metabolism related to each cycle (inborn error
of metabolism)

Proteins: Different metabolic pathway of amino acid

The flow sheet of amino acids oxidation. Transamination,
oxidativedeamination and pathways

leading to acetyl co-A.



Decarboxylation of Amino acids, formation of nitrogenous excretion
products. Urea cycle and
ammonia excretion.

Lipid: Biosynthesis and oxidation of fatty acids (odd & even number )
Ketone bodies formation and their oxidation
Regulation and inborn error of lipid metabolism

Biochemical aspects of Hormone: Hormone receptors and intracellular
messengers, Adenylate

cyclase, protein kinase and

phosphodiesterase.

Role of Insulin, glucagons, epinephrine and their mechanism

Various endocrine and regulatory systems mediated by cyclic AMP.

Vitamin: Fat and Water soluble and their deficiency
Mineral metabolism : Minor and Major (cu, Fe, Ca, Mg & P)
Inborn error of Nucleic acids metabolism

Practical:

Estimation of Protein by Folin’s method in a given sample.
Estimation of Glucose / GOD — POD method

Estimation of bilirubin by kit method in a given sample
Estimation of Urea by kit method in a blood / Urine

Total protein test — A:G ratio

Urine Analysis Chemical, Physical, Microscopical

Draw a standard graph of GTT curve.

Demonstration of electrophoresis

Estimation of Sodium & Potassium by flame photometer.



PAPER lll: Clinical Pathology

Introduction to Histology, the cell, cell Organelles, nucleus, cell division,
tissues, fresh &

fixed tissues.

Different types of Embedding Viz. Wax, Resin, Cryostat etc. Basic Cytology
Fixation of tissue, different kind of fixatives, sample fixative, compound
fixative,

formaldehyde,

mercusic chloride, osmium, Picric acid, alcohols, other acids, formaline,
buffered fomaline,

osmic

acid, zenleer soln, he;ly’s soln, cytological fixatives, nuclear fixatives, fixation
of smear etc.,

decalcification, method of decalcification, assessment of decalcification, soln
for

decalcification.

Processing of tissue, dehydration, impregnation in the wax, manual and
automatic tissue

processor, gelatin embedding, celloidin embedding, double embedding,
cytological fixatives,

preparation of different smears, vaginal, sputum, membrane.

Microtome, instrument, principle, use in section cutting, parts and working
of commonly used

microtome, different kinds of microtome, rotary, base sledge, sliding, low
temperature

microtome, cryostat, microtome knives, homing and stropping knives.
Section cutting of paraffin sections, section preparation from frozen
sections, fixing of tissue



to slide, preparation of cello din section and fixation. Staining techniques,
natural dyes,

synthetic dyes, basic and acidic dyes, haematoxylin staining, Pap, flucker &
Conn,

methanamine silver nitrate, ziehl

neelsen’s stain, propylene glycol sudan technique, papanicolaou, harn’s
alum, Haematoxylin,

acridine orange technique.

PAPER IV: Instrumentation

Unit — |

Mircoscope: Light, phase contrast, interference, fluorescence, polarization
and electron

microscopy (principle, parts and its

application)

Photometry: Basic principal UV-Vis spectrometry and colorimetry
instrumentation and its

application

Unit— I

Fluorimetry: Principal, Instrumentation and application
Electrophoresis: Principal, types and application ( agrose gel
electrophoreses, starch gel and

polyacrylamide

electrophoresis)

Unit =1l

Centrifuge: Basic principle, type analytical and preparative centrifuges,
different density

gradient centrifuge and analytical

with its application

Blood analyzer: Principal, instrument and its application

Unit -1V

Microtome: Principal, instruments and its uses.




Incubator, hot air oven and autoclave: Principal, instrument and its
application.

Unit—V

Radioactivity: Radioisotopes, half life units, Geeger Mueller counter, gamma
counter and

scintillation

PH meter (principle types, types of electrodes and application)
Practical:

Verification of Beer’s Law

Electrophoresis of protein — native and under denaturing condition.
Separation of sub cellular organelles by different centrifugation
Separation of blood cells by density gradient centrifugation

Handling and management of instruments

Estimation of blood urea creatinine uric acid, calcium and phosphorous

PAPER V: Clinical Haematology

1 Red Blood Cells :

a. Normal morphology count

b. Isolation from whole blood & count

c. Effect on count & morophology of physiochemical parameters & the
diseased state

d. Red cell anomalies & their relevance w.r.t normal & diseased state

2 Blood Transfusion :

a. Pre-requisitement & the complication of mis-matched transfusion

b. Methods of blood matching

3 White blood cells & platelets;-

a. Morphology count & methods of isolation

b. Effect on count & morophology of cell by the physiochemical parameters,
diseased . State & the relevance of condition of the diseases

4 Anaemia’s, :

a. Definaation (in general ) & courses

b. Types of anaemia & their classification

c. Physiochemical , characteristic features & eterology of a plastic anaemia,




haemoloytic,megaloblastic

d. linical features & diagonosis

5 Leukaemia

a. Definition (in general ) & their etrology

b. Classification of leukaemia

c. FAB classification

d. Etiologies ,physiochemical features of different Type of leukaeia,s with
reference to

clinical states

e. Diagonosis of different types of leukaemias

6 Coagulation studies ;

General pathways ( intrinsic & extrinsic ) b. Properties ( physiochemical )
mode of action of

coagulation factors

c. Platelet studies ,platelet function tests ( for different Coagulation factors )
> Effect

of promoters & inhibitors at diff steps in coaguation,their solution & mode
of

action

d. Diseases associated with coagulation disorders ,their etrology &
characteristics

features.

7 Red Cell mass studies ;

a. Chemical method & radioactive methods

b. Red Cell function studies



PAPER-VI: Blood Banking

Reception, labeling and recording of laboratory investigations

Cleaning of glassware, pipettes, E.S.R tubes and counting chambers

Preparation of capillary pipette, distilled water, reagents, buffers

Collection of blood, preparation of blood smear, staining of blood and bone marrow smears.
Measurement of hemoglobin, counting of leucocytes, erythrocytes, platelets and reticulocytes.
Recognition of blood cells in peripheral blood smear

Determination of haematocrite and E.S.R, preperation of haemolysate and determination of
alkali resistant hemoglobin,

paper electrophoresis of hemoglobin.

Test for sickle celling, bleeding time, coagulation time, prothrombin time, and kaolin cephalin
clotting time.

Abo blood grouping and Rh typing

Performance of direct and indirect coombs test, red cell agglutination test (screening Paul
bunnel test).

Preparation for the demonstration of L.E. Cell phenomenon.

Blood donor selection & screening

Blood collection and preservation, principal of clearing and preparing transfusion bottle and
tubing sets — preparation and

composition of anticoagulant — preservative solutions.

Transfusion reaction and their investigations

PAPER VII: Lab Management

Ethics of the pathological clinics

Organization of a pathology laboratory under board of quality control
Personality development and patient relationship

Pathology reports writing

Computer application in pathological clinics

Accountancy in clinical pathology

Hospital Management

Operation ethics

Social ethics of pathology

Proper handling of instruments

Practical
Instrumentation
Clinical Haematology
Blood Banking

Lab Management
Internal Assessment



Second Year

PAPER | : Bacteriology

Unit — |

Introduction, history and scope of microbiology

Contribution of Anatomy Von Leeuwenhook, Louis Pasteur. Alexender
Fleming in the

development of Microbiology

Morphology and ultrastructure of bacterial cell wall of eubacteria and
archaebacteria cell

membranes — structure,

composition and properties

Unit—1I

Bacterial Nutrition: Nutritional groups, common nutritional requirements,
growth factors.

Growth of bacteria under extreme conditions: Psychrophiles, thermophiles,
halophiles and

acidophiles

Bacterial reproduction: Binary fission and endospore formation

Unit =1l

Mycoplasmas: General characteristics, structure and reproduction
Cyanobacteria: General characteristics, structure, reproduction and
economic importance

Bacterial growth curve, generation time, growth Kinetics — Synchronous,
Batch and continuous

cultures Measurement of

growth and factors affecting growth.

Unit—1V

Chemical control of microorganims: Heat, Filtration and radiation
Sterilization of soaps , detergents and dyes.




Chemical control of microorganisms: halogens, phenol and phenolic
compounds, heavy metals,

alcohols, ethylene oxide,

aldehydes and hydrogen peroxide.

Unit—V

Basis of microbial classification. Classification and salient features of bacteria
according to

Bergey’s manual of determinative

bacteriology.

Kingdom fungi: Structure, reproduction and classification of fungi
General characteristics and life cycle of : Zygomycetes, Ascmycetes
Basidiomycetes and Deuteromycetes.

PAPER ll: Virology & Mycology

Unit — |

General morphology and ultra structure of Viruses: Capsids- Helical
Symmetry, icosahedral

symmetry and complex

symmetry.

Envelope: Glycoprotein and matrix protein

Viral genome: their types and structure

Unit — I

Cultivation of Viruses in embryonated eggs, experimental animals and cell
culture: primary and

secondary cell culture,

suspension cell culture and monolayer cell cultures.

Assays of viruses: physical and chemical methods of assays (protein nuclei
acid, radioactivity

traces, electrons microscopy,

plague method, pock counting method, end point method and infectivity of
plant viruses).




Serological methods: haemagglutination haemagglutinationinhibitation,
complement fixation,

immunofluroscence assays

(IFA) ELISA, RIA.

Unit — Il

Plant viruses: Recent advances in classification of plant viruses

Life sciences and other details of TMV and mosaic virus, potato virus X
General idea about cyanophages, actinophages and mycoviruses.

Unit -1V

Bacterophages: Classification, Morphology and ultrastructure

One step growth curve ( Latent period, eclipse period and burst size)
Life cycle: Lytic and Lysogenic cycles of bacteriophages

Unit—V

Animal viruses; classification and nomenclature

Life cycles and other details of DNA viruses: herpes, adeno and SV40
Life cycle and other details of RNA viruses: Retroviruses, oncogenic viruses
and lentiviruses

(HIV), picorna, ortho myxo and

paramyxo.

MyCOLOGY

1. Classification of Fungi

. Growth and isolation

. Mycoses (all types)

. Laboratory diagnosis of mycotic diseases.

. Immunity in fungal diseases and value of immuno diagnosis.

. Role of mycotoxin

. Antifungal agents

. Epidemiology of fungal diseases.

OO U1 &~ WN



PAPER lll: Parasitology & Microbiology

Unit |

(i) General principle of host parasite interaction and definitions of terms in this connection.
(i) Classification of the parasitic protozoans.

(iii) Introduction to parasite host and Vectors. Morphology, life cycle and lab diagnosis of
Ecoli,

Trichomonas

and Leishmania.

Unit I

(i) Classification of parasitic helminthes.

(i) Morphology, life cycle and lab diagnosis of malarial parasite.

(iii) Morphology, life cycle and lab diagnosis of Ascaries and Taenia.

Microbiology

1 Classification of bacteria

On bacilli of differential staining Gram,s Stain .( its modification ) ZN .Stain ( its modification
)

B ) On basis of their structure

2 Pre —remit of sample collections-general & disease specific their processing & storage

3 ldentification of bacteria on basis of cultural characteristics ,morphological , & serological
features.

A) Staphylococcus & streptococcus including pneumonococci

B) Family Enterobacterical

C) Haemophilus bordetlla

D) Corynebacterium

E) Nessieria .Treponema

F) Leptospira ,mycoplasma,chlamydia & Trieagents

4 |dentification of pathogenic & nonpathogenic fungi( Morphologically,biochemically

a) Yeast

b) Dermatophytes

c) Cryptocococci

d) Histoplasma

e) Nocardia

f) Common lab fungal contaminants

5 Characteristic diagnostic serological tests in diseases : Cholera, Typhoid, Tuberclosis ,VDRL,
,TPHA, Satellitism.ELISA, PCR.



6 Uerology

a)General morphology & ultra structure of virus and growth cycles.

b)Viral genome : Their types & symmetry.

c) Cultivation of virus in embryonated eggs, primary culture & secondary culture
d) Assay methods: Physical & chemical

e) Classification

1 On basic of structure

2 On basic of nuclear material

f) Clinical diagnosis serological techniques for identification of bacteria : TMV
Bacteriophages.HIV . SV 40 ,myxo & paramyxovirus

: Practical

Bacteriology : 20 Marks

Virology & Mycology : 15 Marks

Parasitology : 20 Marks

Diagnostic Microbiology : 20 Marks

Internal Assessment : 25 Marks

PAPER IV: Immunology

Unit — |

Immune response: Immunity, Type (Innate & adaptive immune response)

Organs of Immune System: Primary and Secondary lymphoid organ

Ontogeny and phylogeny of Lymphocytes: T and B Lymphocyts, Null

Unit — I

Cell of Immune System: Mononuclear cell and granulocytes, Antigen presenting cell.
Antigen, Heptanes: Factors effecting immunogenicity,m epitopes (Properties of it)
Antibodies: Structure , Types and function

Unit — 1l

Complement System : Role of complement system in immune response, complements and
Components and activation

pathways.

Monoclonal antibodies: Production characterization and applications in diagnosis, therapy and
basic research.

Antigen-Antibody interaction, avidity & affinity measurement.

Unit — IV

Hypersensitivity: Definition, factor causing hypersensitivity

Common hypersensitivity reaction, types, classification based on the time taken for reaction
Auto Immune disease

Unit-V

Immunodiagnostics: Precipitation techniques, Agglutination, Fluoresence techniques
ELISA, RIA

Double diffusion and Immuno-electrophoresis.

Immunidiagnostics: VDRL test, Widal test, RA factor, Blood grouping, Rh typing, Comb’s test



PAPER V: Cytology & Histopathology

Cytological Staining

Cytological preparation with special emphasis on MGG, Pap stains

Cytological Fixatives

Cytological Screening

Quality Control in Cytology Lab

Collection of Various cytological specimens

Vagina (All types of smear)

Fluids (CSF, Ascitic, Pleural)

Urine (Millipore method)

Cervical Cytology

Basis of detection of malignant & premalignant testing

Hormonal assessment with cytological techniques, sex chromatins & Pregnancy test
Aspiration cytology principles, indications & utility of the techniques with special emphasis on
role of

cyto-technician in FNAC System

Histopathology

Unit — |

Theory of Histopathology, Reception of specimens, Histopathology of Tumor cell
Histopathology of Liver, Kidney, Adrenal, Ovary, Testies

Method of preparing stains & Fixatives.

Unit — I

Theory of Tissue processing and embedding

Theory of H & E staining

Use of Microtome, Tissue section cutting

Unit — 1l

Embedding and preparation of blocks

Fixation of Tissue with DPX mount

Theory of frozen section preparation

Unit — IV

Preparation of smear for Fine needle aspiration cytology

Pap’s smear theory and identification of cells in a normal vaginal smear
Stool examination: normal, abnormal constituent.

Unit-V

Normal and abnormal constituent of Urine



Normal and abnormal constituent of aminotic fluid
Normal and abnormal constituent of Semem analysis

PAPER VI: Research Methodology & Techniques

Introduction to Research: Definition, Scope, Limitations, and Types.
Objectives of Research

Research Process

Research Designs

Data Collection: Secondary Data, Primary Data, and Methods of Collection.
Scaling Techniques: Concept, Types, Rating scales & Ranking Scales
Scale Construction Techniques, Multi Dimensional Scaling.

Sampling Designs: Concepts, Types and Techniques

Sample Size Decision

Theory of Estimation and Testing of Hypothesis

Small & Large Sample Tests, Tests of Significance based on t, F , Z test and Chi-Square
Test.

Designing Questionnaire.

Interviewing.

Tabulation, Coding, Editing.

Interpretation and Report Writing.



SINGHANIA
UNIVERSITY

SYLLABUS
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IN
ULTRASONOGRAPHY



PAPER-1
ULTRASOUND

Maximum Time : 3 hrs.

University Assessment — 70%

Total Marks : 200 Internal Assessment —30%
Minimum Pass Marks — 40%

1. Ultra Sound

e Principle of Ultra Sound

e Types of Ultra Sound

e Equipments description

e Indication and Clinical Application
e The physics of ultrasound imaging
e Types of transducers

e Ultrasound tissue characterization

e The potential for three dimensional
ultrasound

e Artifacts in ultrasound



Comparison of ultrasound equipment
Computerization of data

Image recording

Safety of ultrasound

Medical sonography : reproductive effects
and risks

Transvanginal ultrasonography
The obstetric ultrasound examination

Method of gynecologic ultrasound
examination

Assessment of normal fetal growth
Fetal behavior states

Fetal breathing movements

Fetal activity

Twins and twinning

Fetal tumors

Placenta and umbilical cord



Role of ultrasound in the delivery suite

Vaginal ultrasonography of the pregnant
cervix

Screening for ovarian cancer

Practical: Transvanginal ultrasonography,
Screening for ovarian cancer, ultrasonography
of the pregnant cervix.



PAPER-2
DOPPLER & ECHO CARDIO GRAPHY

Maximum Time : 3 hrs. University Assessment — 70%
Total Marks : 200 Internal Assessment —30%
Minimum Pass Marks — 40%

1. Equipments and description

2.Color Doppler Flow Imaging

3. Indication

4.Preparation and Technique

5. Clinical Application

6. Artifacts of Doppler
PRACTICAL:

Application of various procedures in well equipped
Hospital and Diagnostic Centers



PAPER-3
Basic Patient care and safety

Maximum Time : 3 hrs. University Assessment — 70%
Total Marks : 200 Internal Assessment —30%
Minimum Pass Marks — 40%

1. Basic Patient care and safety in ultrasound and
Doppler imaging
i.  Care of Pts Belongings
ii. Body mechanics
iii. Skin Care
iv. Departmental Safety

2. Infection control and institutional Safety

3. Professional issues in Radiologic technology
i. Legalissue
ii. Medical Records and Documentation
iii. Professional ethics

4. Patient care during special Procedures of Ultrasound.

PRACTICAL: Urological Procedure
Ultrasound, Application of various procedures in well
equipped Hospital and Diagnostic Centers






SINGHANIA UNIVERITY

UP-Vaidya Syllabus

Time 3 hours

Up — Vaidya

Sr. Paper Code Subject(s)/paper(s) Theory.Marks Practical
No

1 Up-Vaidya-110 Sharir Rachana 100 100

2 Up-Vaidya-120 Sharir Kriya 100 100

3 Up-Vaidya-130 Dravyaguna Vigyan 100 100

4 Up-Vaidya-140 Rasa Shstra & Bhaishjya Kaipana 100 100

5 Up-Vaidya-150 Rog Nidan Evam Chikitsa 100 100

6 Up-Vaidya-160 Prathamik Uparchar Evam Rugna 100 100

Paricharya

Total Marks:

1200



Sharir Rachna

Up-vaidya-110
Time-3 hours M.M-100

1. Definition of Shaariram, its derivation, meaning, synonym and Interpretation.

2. Shadang Sharira: Six regions of Body, organs of abdomen, their names and description.

3. Asthi sharira: Number and types of bones according to Sushrut and Modern Science.

4. Sandhi sharira: Number and types of joints with examples according to Sushrut.

5. Koshtha & Ashaya sharira: Define Koshtha and enumerate the koshthangs and ashayas in the body.
6. Peshi sharira: Definition of Peshi and their importance in the body.

7. Shira, Dhamani & Srotas sharira: srotas, sira, dhamani are similar structures what is the difference
between

them.

8. Definition of srotas, its derivation and number, names and importance.

9. Structure of eye, ear, brain, heart, pancreas, gall-bladder, spleen.

10. Garbha sharira — foetal anatomy-shukra & artava’s qualities qualifying them as pure & competent for
conception.

11. Beeja, Beejabhaga, Beeja bhagavayava.

12. Morphological and physiological changes in the embryo during nine months in the womb.
13. Indriya vigyan sharira: Sensory organs and their locations and nerves concerned with each.
14. Twak sharira: layers of skin, their names according to Sushrut and modern science.

15. Organs participating in the digestion process in the Alimentary canal.

16. The anatomical description of organs of urinary system.

17. Kala sharira: Definition and names of kala according to Sushruta.

18. Spinal cord, cranial nerves.

19. Describe in detail the vertebrae of vertebral column.

20. 12 pranas, 10 pranayatana, 3 pradhaanmarmani, 15 koshthagni.

21. Description of Hridayam according to Sushruta and its importance and functions in health.

22. Description of Yakrita, its importance and functions according to modern science.
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SHARIR KRIYA

Up-vaidya-120

Time:3 hours M.M - 100

1. Dosh, dhatu, mala mulam shariram.

2. Five types of vata, their names, locations and functions in health.

3. Five types of pitta, their names, locations and functions in health.

4. Five types of kapha their names, locations and functions in health.

Dehprakriti, types of dosha prakritis and characterisitics of vata, pitta and kapha dominant person.
6. Rashi purusha and its components according to ayurveda.

7. Names of seven Dhatus, upadahtus and their nutrition from digested essence of the food.

Description of Agni and complete process of the digestion of Food. (Ahara paka kriya and avastha paka
Kriya).

The nutrition of sevedhatus as explained by kshirdadhinyaya, kedarikulya nyayand khalekapota nyaya
(Theories).

10. Definition, production types qualities and importance of Ojas and bala.
11. Description of Vyadhi Kshmatva.

12. Characteristics of presence of Atma in the body.

13. Concept of mind, it number, functions and role in health.

14. The description of blood according to Ayurved and modern science.

15. The process of recognition—Gnanotpatti—according to charak.

16. Endocrine glands, their name, location and fuctions in health.

. Composition of blood functions of blood elements. Blood group and coagulation of blood. Brief information
regarding disorders of blood.
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