THE TAMIL NADU DR. M.G.R. MEDICAL UNIVERSITY, CHENNAI — 32.
SYLLABUS - M.Sc. CRITICAL CARE TECHNOLOGY
(Post-Graduate Degree Courses under Allied Health Sciences)

From the academic year 2023-2024.

I Year

I.Principles of Epidemiology, Research Methodology, Biostatistics and Medical Ethics
130(T)+50(P)= 180 hrs

II1. Applied Physiology and Pharmacology Related to Critical Care

Physiology Related to Critical Care 70(T)+20(P)=90hrs

Pharmacology Related to Critical Care 70(T)+20(P)=90hrs

I11. Principles Of Critical Care And Monitoring

Principles Of Critical Care And Monitoring In ICU including Trouble Shooting (Basic & Advanced)
200(T) +360(P)=560hrs

IV. ICU Administration

ICU Administration, Logistics, Communication And Management, Biomedical Engineering
200(T)+360(P)=560hrs

II Year

I. Advanced Critical Care Technology

Block I Infection and Toxicology in ICU 80(T)+120(P)=200hrs

Block II Respiratory Critical Care 120(T)+120(P)=240hrs




Block III Cardiac Critical Care 120(T)+120(P)=240hrs

Block IV Nephro Critical Care 120(T)+120(P)=240hrs

Block V Neuro Critical Care 120(T)+120(P)=240hrs

IL. ICU Therapy

ICU Therapy and Causes Of Post Surgical Admissions in ICU
160(T)+120(P)=280hrs

I. Principles of Epidemiology, Research Methodology, Biostatistics
and Medical Ethics

Introduction: Historical aspects and evolution of epidemiology, definitions
and concepts in Epidemiology.

Natural history of diseases. Approaches in Epidemiology, Descriptive and
analytical Epidemiology, disease burden, and measures of risk and death.
Epidemiological investigations.

UNIT A :
Epidemiology

Principles of Research study designs, Sampling Methods, Sample size
Estimation, Protocol writing and Measures of Association.
Introduction to Operations Research

UNIT B - Research
Methodology




UNIT C:
Biostatistics

Fundamentals of biostatistics: Introduction, types of data, tabular and
graphical presentation of data. Measures of location, dispersion and
correlation: Measures of central tendency. Mean, mode, median, GM, HM,
quartiles Measures of dispersion—range, standard deviation, variance,
coefficient of variation. Probability and statistical inference: Concept and
probability distribution. Normal distribution - density curves, applications
and statistical tables. Concept of significance tests, parametric and
nonparametric tests, standard error and confidence intervals.

Inferential statistics: Probability and distributions — Poisson, Binomial and
Normal distribution — Chi-square test — Hypothesis test - Student’s t-test —
Correlation and Regression — ANOVA.

UNIT D: Medical
Ethics

Bioethics and Medical ethics: Historical perspectives & Introduction to
Bioethics, Nuremberg Code, Declaration of Helsinki, Principle of
essentiality, informed consent, confidentiality, minimisation of risk,
accountability and responsibility. Ethics of clinical trials: Drug trials,
vaccine trials, Clinical trials with medical devices/surgical
procedures/radioactive materials, Research in transplantation and stem cell
therapy. Regulatory framework and guidelines for conduction of human
research: Review processes, Institutional ethical committees, composition
of committees, review procedures, WHO, UNESCO and ICMR guidelines.




II.A. Physiology Related to Critical Care

Unit A

Respiratory System

* Chronic obstructive pulmonary disease
* Disorders of the pulmonary vasculature
* Infectious diseases

* Respiratory failure

* Chest trauma

Unit B

Cardiovascular System

* Hypertensive disorder

* Peripheral artery disorder

* Venous disorders

* Coronary artery diseases

* Valvular heart disease

* Cardiomyopathy and heart failure

* Cardiac Tamponade

 Arrythmias

» Corpumonale

* Heart block and conduction disturbances

Unit C

Central Nervous System

* Seizure disorder
* Cerebrovascular disease
* Infections
* Spinal cord disorder
* Degenerative neurological diseases
* Neurological trauma
Coma, unconsciousness




Unit D

Renal system

* Acute renal failure

¢ Chronic renal failure

* Bladder trauma

* Infections(Glomerulonephritis)
* Nephrotic syndrome

Unit E

Gastrointestinal and
hepatobiliary function

Gastrointestinal bleeding
Intestinal obstruction
Pancreatitis

Hepatic failure
Gastrointestinal perforation

Unit F

Hematological function

* Disorders of red blood cells
-Polycythemia

-Anemia

-Sickle cell diseases

* Disorders of white blood cells
-Leucopenia

-Neoplastic disorders

* Disorders of hemostasis
-Platelet disorders
-Coagulation disorders
-Disseminated intravascular coagulation




Unit G | Endocrine functions

* Diabetic ketoacidosis

* Hyperosmolar non ketotic coma

* Hypoglycemia

* Thyroid storm

* Myxedema coma

* Adrenal crisis

 Syndrome of inappropriate antidiuretic hormone
secretion

I1.B. Pharmacology Related to Critical Care

Introduction to pharmacology

1.Pharmacokinetics

2.Pharmacodynamics

3.Drug dose calculation- Dilution, infusion rate

Medical gases

02, Air, NO

Sedatives in ICU

Sedatives,Barbiturates, Benzodiazepines, Propofol,
Etomidate Ketamine

Analgesics

1.NSAID’ s, Aspirin

2.0pioids

Neuromuscular blockers

Drugs affecting the Autonomic
nervous system adrenergic drug

1.Inotropic agents, Chronotropic agents

2.Vasopressors & Vasodilators

3.Anti-hypertensive

4.Bronchodilators




5.Cholinergic drugs: Atropine, Glycopyrolate

6.Mucokinetics

1.Inotropic agents, Chronotropic agents

Antimicrobial Drugs 1.Antibacterial, antiviral and anti-fungal agents —
basic concepts

2.Antimicrobial Resistance- Basic concepts

3.Antiseptic agents

I11. Principles Of Critical Care And Monitoring In ICU including Trouble
Shooting (Basic & Advanced)

1. ICU Structure

. Lighting , Ventilation And Airflows

. BLS/ACLS/CPR

. Scoring Systems In ICU

Unit-A General Principles

Of Critical Care . FASTHUG

. Nutrition (TPN/Parenteral Nutrition)

. Documentation

2
3
4
5
6. Infection control in ICU
7
8
9

. Ethical Aspects Of Critical Care

Unit B Monitoring And (a) CVS 1: ECG




Trouble Shooting (Basic)

2: NIBP

3: Invasive arterial blood pressure

4: CVP monitoring

5: Zeroing, calibration, trouble shooting of p

ressure transducers

(b) RS

1. Airway monitoring -Securing ET tube &

Cuff pressure

2. Monitoring Gas Exchange

1. Oxygenation

ABG

Pulse Oximetry

Oxygen delivery an
d consumption

1. Ventilation

ABG

Capnography

3. Calculations

Oxygen consum
ption

Alveolar gas equ
ations

Dead Space

4.PFT

Significance and
uses of bed side
PFT

5. Monitoring Muscle

Tidal volume




Vital capacity

strength Peak flow rate

Negative inspira
tory pressure

(c) 1.Principles of temperature monitoring
Temperature . _
Monitoring | 2-Hypothermia and Hyperthermia
1.Neurological history and examination, pup
(d) Nervous ils, Muscle strength
System 2.Glasgow Coma Scale
3.ICP Monitoring
Unit C Monitoring And 1.Assessment of Preload responsiveness static and d
Trouble Shooting ynamic parameters
(Advanced) 2.Basic Echocardiography in ICU
3.Defibrillator and Cardioversion
(a) CVS | 4.PICCO
5.Monitoring tissue perfusion
6.Pulmonary artery catheters
7. Temporary pacemaker
(b) 1.Compliance
Respiratory

and chest

2.Resistance




3.Pressures

4.Auto PEEP
5.Volumes
1 6.Monitoring patient ventilator system, Grap
watt, hics monitoring
mechanics —
7.Monitoring muscle strength, work of breat
hing, Maximum inspiratory and expiratory
pressures
1.Functional nutritional assessment (history
(.C? and physical examination)
Nutritional :
. 2.Metabolic assessment
Monitoring — — :
3.Estimating nutritional requirements
(d) Nervous | I.Monitoring brain stem function
System 2.Sedation and analgesia scoring

Unit D Trouble Shooting of
Equipments

1.Mechanical Ventilators & Non-invasive ventilators

2.Pumps: Infusion, syringe

3.Monitors: Stand-alone & multi-parameter, Cardiac Output

monitors

4. ECG machine

5.ABG machine

6.Defibrillator

7.Ultrasound machine

8.Bronchoscope




IV. ICU ADMINISTRATION, LOGISTICS and COMMUNICATION

MANAGEMENT

Unit (A) Basic
Administration

1.Economic issues in ICU

2.Raising purchase orders for
equipment

3.Maintaining consumable stock

4. Equipment repair

Unit (B) CSSD
Procedures

(a).Waste disposal collection
of used items from user
area, reception protective
clothing and disinfection
safe guards

(b). Disinfection in ICU

1. Surfaces

2.Reusable equipment and
accessories

(c) Wrapping & packing

(d) General principles of
sterilization

1.Moist heat sterilization

2.Dry Heat Sterilization

3.Chemical sterilization

4.ETO gas sterilization




Unit (C)

Communication
and counseling
Unit (D) Patient |1.Electrical safety
safety and :
transport 2.F11'C Safety
3.Intra-hospital Patient transport
4.Inter-hospital Patient transport
Unit (E) 1.Basic principles of Management
Principles of  |— functions, types, importance, mot
management | ivation etc.
2.Personnel management — staffing
, orientation, disciplining, complai
nts etc
3.Financial management — short an
d long term
Unit (F) 1.Role
Communication

2.Definition

3.Communication

4 Classification of communication

S.Purpose




6.Major difficulties

7.Barriers

8.Characteristics — The seven Cs

€

9.Communication at the work plac

on

10.Human needs and communicati

11.Mind mapping

12.Information communication

BIOMEDICAL ENGINEERING

Unit A Fundamentals of
Electricity & electronics

1.Resistance

2.Capacitance

3.Inductance and transformers

4.Parameters of electricity — voltage,
current, power

5.Difference between AC and DC
current, phase, neutral, earth,
color coding




6.0hm’s law, Kirchhoff’s law — electrical
circuits

7.Classification of medical equipment

* According to type of protection: B, C,
and F etc.

* According to mode of protection: Class
I-1I1

Unit B Practical
experience in handling life
saving equipments

1.Maintenance- Physical

2.Trouble shooting

3.AMC and periodical maintenance

SECOND YEAR

I. Advanced Critical Care Technology

Block I Infection and Toxicology in ICU

Infection in ICU

Fever in ICU

PUO

Sepsis

* abdominal abscess

* Uro sepsis/
pyelonephritis

* Necrotizing
facitis/cellulitis

* Gas gangrene




MODS

SEPTIC SHOCK

Sepsis guidelines

SEPSIS scoring system

Uncontrolled DM and sepsis /HIV and

sepsis

Managing communicable epidemic with high infection

SARS/CORONA/HINI1

Toxicology in ICU

General Management of a Poisoned Patients

POISONING

OPC

ALUMINIUM
PHOSPHIDE

RODENTICIDES

HERBICIDES

PESTICIDE

HEAVY METALS

PLANT
POISONING

TABLET
POISIONING

CORROSIVE
AGENTS




HOUSEHOLD
AGENTS

INSECT BITE/SNAKE
BITE/SCORPION STING

ANTIDOTES

Common Poisoning in India and
Emergency Management

Acute Alcoholism / Alcohol Withdrawal

Burns Patient Emergency Management

Hanging Drowning & Electrocution

Block II Respiratory Critical Care

To gain in depth knowledge about management of Patients in
respiratory illness

Hypoxmia & Hypercapnia

COPD managemant

Oxygen therapy/oxygen delivery devices

Respiratory Failure

Pulmnory embolism

Pneumonia

ARDS

Airflow obstruction




Difficult airway management

Mechanical ventilation — Indication , modes, weaning

Ventilator graphics

To gain in depth knowledge about management of Patients in
respiratory illness

Block III Cardiac Critical Care

Acute coronary syndrome

STEMI/NSTEMI

Arrhythmias and Management

Cardiac Failure

Acute Pulmonary Edema

Cardiogenic Shock

Tempoarary Pacemaker in ICU

Emergency Cart in ICU

Block IV Nephro Critical Care

Oliguria

Acute Kidney Injury




Chonic Kidney Diseases

Continuous Renal Replacement Therapy
(CRRT)

Hemodialysis & Peritoneal Dialysis

Urological Disoders

Acute Urinary Retention

Diabetic Nephropathy

Renal Rehabilitation

Block V Neuro Critical Care

Neuro Emergencies

* Increased intra cranial pressure

» Unconscious

* Herniation syndrome

» Seizures

* Severe head injuries

* Spinal injuries

» Cerebro vascular accidents




* STROKE- Ischaemic/Haemorrhagic

« SDH/EDH/ICH

* INFECTION IN CNS brain abscess,
meningitis,encephalitis

* CSF STUDY/ANALYSIS

* EEG

* Nerve conduction study

I1. ICU Therapy and Causes Of Post Surgical Admissions in ICU

Unit (A) Introduction to
Mechanical
Ventilation /ventilator
dependence and weaning

(a) Introduction to Mechanical
Ventilators and Principles of ventilation

1.Mechanics of ventil
ation

2.Work of breathing

3.Distribution and eff
ectiveness of ventilati
on

4 Indications

5.How ventilators wo
rk

6.0Operator interface

7.Types of ventilators

(b) Modes of Mechanical Ventilation

1.Basic and newer m
odes




2.Ventilator initiation
and settings

3.Adjusting ventilato
ry settings

4.1: E Ratio /I time

5.Flow

6.Tidal volume

7. F102

8.Pressure- Peak /Plat
eau

9.PEEP

10. Pressure support

(c) Humidification

1.Humidifier types

2.Advantages & disa
dvantages

(d) Non Invasive Ventilation

1.Types of NIV (CP
AP, BIPAP)

2.Goals of & indicati
ons of NIV

3.Patient selection an
d exclusion criteria fo
r NIV

4. Equipment used in




the application of NI
v

5.Instituting and man
aging NIV

6.Complications of N
v

7. Time & cost associ
ated with NIV

(e) Trouble shooting alarms

(f) Weaning and Extubation

1.Definitions

2.Reasons for ventilat
or dependence

3.Patient evaluation

4 Preparing the patie
nt

5.Methods

6.Newer techniques f
or facilitating ventilat
or discontinuance

7.Selecting an approa
ch

8.Monitoring the pati
ent during weaning




9..Chronically ventila
tor dependent patient
s & difficulty in wea

ning

10.Terminal weaning

11.Extubation

12.Indications

13.Procedure

14.Post extubation ca
re

15. Extubation failure

(g) Nebulization and MDI

1.Inhaled drug therap
y

2.Nebulization

3.Different types

4.Advantages & disa
dvantages

5.MDI with spacer

6.Characteristics of t
herapeutic aerosols

7.Hazards of aerosols
therapy

8.Aerosol drug delive




ry system

9.Assessment based b
ronchodilator therapy
protocols

10.Special considerat
ions

11.Controlling enviro
nmental and contami
nation

(h) Care of Patient on Ventilator

1.Ensuring proper pla
cement

2.Cuff pressure

3.Tracheo bronchial
hygiene & suctioning

4 . Humidification, che
st physiotherapy

5.Application of
Sequential
Compression Device

6.Prevention of Bed
sore- Alpha bed,
Frequent positioning

7.Ventilator settings

8.Monitoring ventilat




ory parameters

(1) Care of the chest tube

Drainage systems of
pleural fluid

Unit (B) Airway
Assistance

1.Tracheal intubation (oral, nasal)

2.Cricothyrotomy

3.0pen/percutaneous tracheostomy

4.Fiberoptic bronchoscopy
(FOB Intubation, Therapeutic BAL)

5.Decanulation of tracheostomy

Unit (C) CVS

1.Fluid resuscitation and ionotropes

2.Basic of IABP /ECMO

3.Pericardiocentesis

4. Transfusion practices

Unit (D) Life Support

(a) Basic Life support

AED, Mask ventilati
on, Chest
compression

(b) Advanced cardiac life support

Drugs, defibrillation

(c) Trauma Life Support

1.A-Airway and cervi
cal spine motion
restriction

2.B — Breathing

3.C-Circulation and h
emorrhage control




4.D —Disability

5.E -Exposure

6.Spinal motion
restriction

7.Basic care of surgic
al wounds and fractur
es

(d) Burns Assesment

1.History and physica
| assessment

2.Assessment of burn
s and fluid and electr
olyte loss

3. Treatment
modalities

Unit (E) Renal / Abdomen

1.Basics of Renal Replacement Therapy,
modes of dialysis

2.Intraabdominal pressure, abdominal co
mpartment syndrome

3.Acid and Electrolyte disturbances-
special mention on sodium, potassium &
magnesium

Unit (F) Central Nervous
System

1.Care of Unconscious Patient, Comfort

2.Skin integrity assessment and care

3.Physiotherapy — chest & limbs




4 Nutritional needs & supply

5.Pain Control, Care of epidural, Patient
controlled analgesia

Unit (G) Infection Control | 1.Hand hygiene

2.Standard precautions

Unit (H) Causes of Post | 1.Post CABG Montitoring of
Surgical Admission in pressures, blood loss
ICU and ionotrope
infusion
2. Post Laporotomy Maintenance of

epidural infusion and
vitals monitoring

3.Vascular Procedures Peripheral pulses and
vitals monitoring

4. Neuro Surgical Sedation monitoring

Mandatory procedures to be performed

1.Preparation of assessment tool for CT client ( Cardiac, Thoracic and Vascular).

2.ECG- Recordind, Reading ,& Idenification of abnormalities

3.0xygen therapy- Cylinder, central supply, catheter, nasal cannula, mask,tent through ET and
tracheostomy tube, manual resuscitation bag

4 Mechanical ventilation




5.Spirometer
6.Tuberculin Skin test
7.Aerosol therapy
8.Nebulizer therapy
9.Water seal drainage

10.Chest physiotheray including- breathing exercises, coughing exercises,percussion &

vibration

11.Suctioning- Oropharyngeal, Nasotracheal, Endotracheal through Tracheostomy tube
12.Artificial airway cuff maintenance

13.CPR

14.Care of client on ventilator

15.1dentification of different Arrhythmias, abnorml pulses, respirations, BP variations,heart
sounds,breath sounds

16.Pulse oximetry

17.Lifeline

18.Insertion of Urethral and supra pubic catheters

19. Peritoneal Dialysis
20.Care of vascular access

21.Collection of specimen



22.Rehabilitation
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SCHEME OF EXAMINATION

FIRST YEAR
Paper Subject Internal Theory Practical Viva
Assessme
nt

Max | Min |Max |Min Max |Min |Max Min

| Principles of Epidemiology, 50 |25 100 |50 -
Research Methodology,
Biostatistics and Medical
Ethics

Il Applied Physiology and 50 25 | 100 | 50 | 100 50 | 50 25
Pharmacology related to
critical Care

i Principles Of Critical Care And | 50 25 | 100 @50 100 50 50 | 25
Monitoring

v ICU Administration 50 25 | 100 | 50




SECOND YEAR

Paper Subject Internal Theory Practical Viva
Assessment
Max Min Max Min Max Min Max Min
| Advanced Critical Care | 50 25 100 50 100 50 50 25
Technology
Il ICU Therapy 50 25 100 50 - - - -
Paper lll -Project Max Min
Project 100 50
Viva/ Practical 100 50
. A 25
Total 250 125
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