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Pj+ k/LIff of]hgf 

o; kf7\oqmd of]hgfnfO{ b'O{ r/0fdf ljefhg ul/Psf] 5 M 

k|yd r/0f M— lnlvt k/LIff (Written Examination)        k"0ff{Í M— @)) 

låtLo r/0f M—  cGtjf{tf{ (Interview)      k"0ff{Í M— #)  

 

k|yd r/0f (First Phase) :  lnlvt k/LIff of]hgf (Written Examination Scheme)  
  

Paper Subject 
Full 

Marks 

Pass 

Marks 
No. Questions & Weightage 

Time 

Allowed 

I 

Technical 

Subject 

100 40 

(Objective Multiple Choice 

Questions) 

50× 2 = 100 

1.00 hrs 

II 100 40 

(Subjective Descriptive Type) 

6 × 10 = 60 

(Long  answer) 

2 × 20 = 40 

(Problem Solving) 

3.00 hrs 

 

låtLo r/0f (Second Phase)  

Subject Full Marks Examination  

Interview 30 Oral 

 

b|i6Jo M 

1. lnlvt k/LIffsf] dfWod efiff g]kfnL jf c+u|]hL cyjf g]kfnL / c+u|]hL b'j} x'g]5 .  

2. k|yd / låtLo kqsf] ljifoj:t' Pp6} x'g]5 . t/ k|yd / låtLo kqsf] lnlvt k/LIff 5'§f5'§} x'g]5 .    

3. j:t'ut ax'j}slNks (Multiple Choice) k|Zgx?sf] unt pQ/ lbPdf k|To]s unt pQ/ afkt @) 

k|ltzt cÍ s§f ul/g]5 . t/ pQ/ glbPdf To; afkt cÍ lbOg] 5}g / cÍ s§f klg ul/g] 5}g . 

4. k/LIffyL{n] j:t'ut ax'j}slNks k|Zgsf] pQ/ n]Vbf c+u|]hL 7"nf] cIf/ (Capital letter) A, B, C, D df 

n]Vg'kg]{5 . ;fgf] cIf/ (Small letter) a, b, c, d n]v]sf] jf cGo s'g} ;ª\s]t u/]sf] eP ;a} pQ/k'l:tsf 

/2 x'g]5 .  

5. ax'j}slNksk|Zgx? x'g] k/LIffdf s'g} k|sf/sf] SofNs'n]6/ (Calculator) k|of]u ug{ kfOg] 5}g . 

6. ljifout k|Zgx?sf] xsdf Pp6} k|Zgsf b'O{ jf b'O{ eGbf a9L efu (Two or more parts of a single 

question) jf Pp6f k|Zg cGtu{t b'O{ jf a9L l6Kk0fLx? (Short notes) ;f]Wg ;lsg] 5 .  

7. ljifout k|Zgdf k|To]s kq÷ljifosf k|To]s v08sf nflu 5'§f5'§} pQ/k'l:tsfx? x'g]5g\ . kl/IffyL{n] 

k|To]s v08sf k|Zgx?sf] pQ/ ;f]xL v08sf pQ/k'l:tsfdf n]Vg'kg]{5 .  

8. k/LIffsf] dfWod efiff g]kfnL jf c+u|]hL cyjf g]kfnL / c+u|]hL b'j} x'g]5 .  

9. låtLo kqdf tf]lsPsf] kf7\oqmdaf6 ;DalGwt kbsf] nflu cfjZos Competency df cfwfl/t 

sDtLdf b'O{ j6f Competency Based k|Zgx? lnlvt k/LIffdf ;f]lwg]5 .   

10. o; kf7\oqmd of]hgf cGtu{tsf kq÷ljifosf ljifoj:t''df h];'s} n]lvPsf] ePtfklg kf7\oqmddf k/]sf 

sfg"g, P]g, lgod, ljlgod tyf gLltx? k/LIffsf] ldlteGbf # dlxgf cufl8 -;+zf]wg ePsf jf ;+zf]wg 

eO{ x6fO{Psf jf yk u/L ;+zf]wg eO{_ sfod /x]sfnfO{ o; kf7\qmddf k/]sf] ;Demg''' kb{5 . 

11. k|yd r/0fsf] k/LIffaf6 5gf}6 ePsf pDd]bjf/x?nfO{ dfq låtLo r/0fsf] k/LIffdf ;lDdlnt u/fOg]5 . 

12. kf7\oqmd nfu' ldlt M cf=j= @)&*÷)&( b]lv 
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Paper I & II: - Technical Subject 

Section (A): 60% Marks 

For Paper I (30 MCQs ×2 marks) &  

For Paper II (4×10 marks, 1×20 marks) 

 

(I) APPLIED PERFUSION TECHNOLOGY (BASIC) 

1. Principles of Perfusion Technology 

1.1 History of Cardiopulmonary Bypass 

1.2 Physiology of Extra-corporeal circulations  

1.3 Heart Lung Machine Basics 

1.4 Principles of Extra-corporeal Circulation  

1.5 History of evolution of Blood Pump 

1.6 Principles of Extra-corporeal Gas exchange  

1.7 Various types of Oxygenators: 

1.7.1 Bubble oxygenator 

1.7.2 Membrane/Micro Hollow fiber oxygenator  

1.8 Theory of Blood Pump: 

1.8.1 Pulsatile Flow 

1.8.2 Continuous Flow 

1.9 Occlusive and Non- Occlusive Pumps  

1.10 Types of Pumps 

1.10.1 Rotary pumps 

1.10.2 Roller Pumps 

1.10.3 Centrifugal pumps 

1.10.4 Others 

1.11 Elements of Extra-corporeal Circulation  

1.12 Blood filters 

1.13 Bubble Trap 

1.14 Flow meter 

1.15 Temperature probes 

1.16 Heat Exchanger 

1.17 Connections of vascular System and Extra-corporeal Circulation:  

1.17.1 Venous Drainage 

1.17.2 Suction Pump 

1.17.3 Hemodynamics of Arterial Re-entry 

1.17.4 Arterial Infusion 

1.17.5 Cardiotomy Blood Return 

 

2. Cardio-Pulmonary Bypass and Perfusion Technology (Advance) 

2.1 Hemodynamic monitoring 

2.1.1 Perfusion flow pressure and resistant 

2.1.2 Perfusion flow and oxygen uptake 

2.1.3 Electrolyte and water balance in reference to extra-corporeal bypass  
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2.1.4 Oxygen toxicity 

2.2 Effects of perfusion on organs: Brain, Heart, Lungs, kidneys, Liver, and Spleen, 

Hematologic Effects 

2.3 Adequacy of perfusion 

2.3.1 The ideal perfusion 

2.3.2 Monitoring devices: Pressures, Cardiac Output, Brain Protection, 

Temperature, In line Monitoring 

2.4 Hematologic Problem: 

2.4.1 Blood Prime 

2.4.2 Priming Solutions 

2.4.3 Control of hematologic problems during CPB 

2.4.4 Effects of various priming solutions on RBC trauma 

2.5 Myocardial Protection 

2.5.1 Cardiplegia: Principles, composition, modification of Cardioplegia 

2.5.2 Types of Cardioplegia. 

2.6 Hypothermia 

2.6.1 Blood Stream Cooling versus peripheral cooling 

2.6.2 Effect of cooling on the circulation and organ metabolism 

2.7 Assisted Circulation (VAVD) 

2.7.1 Circulatory and metabolic support by partial heart lung bypass and its effect 

on various organs 

2.8 Centrifugal pump: Principal, effect, advantages and disadvantages 

2.9 Pulsatile versus Non-pulsatile circulatory support 

2.10 Circulatory arrest and organ protection 

2.11 IABP (Counter-pulsation techniques) 

2.12 Cardiac Arrest Devices: LVAD, RVAD, BiVAD 

2.13 ECMO in detail and ECMO for non-cardiac cases 

2.14 Auto-transfusion; Cell Saver; Blood Conservation in Open Heart Surgery  

2.15 Blood Component Therapy 

2.16 Complications and management of cardio-pulmonary Bypass 

2.16.1 Complications while Initiating during and at termination of CPB 

2.16.2 Hemolysis during CPB  

2.16.3 Air lock and Air Embolism 8.16.4 Re-warming and Cooling 

2.16.4 Loss of Electrical Power and running the pump with hand crack 

2.17 Recent advances in Perfusion Technology and Cardio Pulmorary Support 

2.17.1 Advances in Oxygenators  

2.17.2 Advances in CPB Circuits  

2.17.3 Advances in Heart Lung Machine Design 

2.17.4 Advances in pharmacotherapy during CPB 

2.17.5 Advances in myocardial protection 

2.17.6 Advances in Brain protection  

2.17.7 Other organ protection 

2.17.8 Advances in artificial life support 
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2.18 Paediatric perfusion 

2.19 Perfusion management in Special cases like pregnant women, sickle cell disease 

and other complex cases 

2.20 Systemic Inflammatory Response on CPB 

 

Section (B): 40% Marks 

For Paper I (20 MCQs ×2 marks) &  

For Paper II (2×10 marks, 1×20 marks) 

 

(II) GENERAL (20%) 

3. ANATOMY 

3.1 Introduction to Anatomy 

3.2 Basic Anatomical Terms 

3.3 Chest: 

3.3.1 Chest Wall: Inter-costal space, pleura, bony thoracic cage, ribs sternum and 

thoracic vertebrae 

3.3.2 Lungs : organ of Respiratory system, Trachea, bronchial tree 

3.3.3 Heart : Surface anatomy of heart, chambers of the heart, valves of the heart, 

major blood vessels of heart, pericardium, coronary arteries and Cardiac 

Veins 

3.4 Anatomy of digestive system; Component of Digestive system 

3.5 Excretory system : Kidneys, ureters, bladder 

3.6 Vascular System 

3.6.1 Introduction 

3.6.2 Arrangement of the Vascular System 

 

4. PHYSIOLOGY 

4.1 The Cell: Structure and functions 

4.2 The Blood: 

4.2.1 Composition of Blood, functions of the blood and plasma proteins, 

classification and protein 

4.2.2 Pathological and Physiological variation of the RBC 

4.2.3 Function of haemoglobin 

4.2.4 Platelets- formation and normal level and functions 

4.2.5 Blood groups and Rh Factor 

4.2.6 Coagulation and Anticoagulation 

4.2.7 Clotting cascade- Physiology of haemostasis  

4.3 Cardio- Vascular System: 

4.3.1 Physiology of the heart 

4.3.2 Cardiac cycle, Cardiac output 

4.3.3 Arterial pressures, blood pressure 

4.3.4 Hypertension 

4.3.5 Electrocardiogram 



zxLb u+ufnfn /fli6«o x[bo s]Gb, kbk'lt{ ;ldlt 

kb Mk/ˆo'hlgi6 -;]jf –k|fljlws, ;d"x – d]l8sn, pk–;d"x – sfl8{of]ef:s'n/ ;h{/L_ /f=k=t[tLo -v_ sf] 

 v'Nnf ÷cfGtl/s k|ltof]lutfTds lnlvt k/LIffsf] kf7\oqmd 

5 

 

4.4 Respiratory System: 

4.4.1 Respiratory movement 

4.4.2 Definitions and normal values of Lung Volumes and Capacities 

4.5 Excretory System 

4.5.1 Formation of urine 

4.5.2 Normal Urinary Output 

4.5.3 Mechanism of urine formation  

4.5.4 Micturation 

4.5.5 Diuretics 

4.6 Central Nervous System 

4.6.1 Introduction to CNS 

4.6.2 Arrangement of the Nervous System 

 

5. BIOCHEMISTRY 

5.1 Classification of Carbohydrate and Function  

5.2 Classification of proteins and functions 

5.3 Classification of lipids and functions  

5.4 Enzymes: 

5.4.1 Definition 

5.4.2 Classification 

5.4.3 Factors affecting enzyme activity  

5.5 Liver function test 

5.6 Cardiac profile 

 

6. PATHOLOGY 

6.1 Blood collection 

6.2 Anticoagulations used in Haematology 

6.3 Normal Values in Haematology 

6.4 Blood Grouping 

6.5 Heart: 

6.5.1 Atherosclerosis  

6.5.2 Hypertention  

6.5.3 Heart Failure 

6.5.4 Ischemic Heart Disease 

6.5.5 Valvular Heart Disease 

6.5.6 Congenital heart disease 

6.6 Respiratory system 

6.6.1 Chronic obstetric airway disease 

6.6.2 Pulmonary edema  

6.6.3 Pleural effusion 

6.7 Renal system 

6.7.1 Acute Renal Failure 

6.7.2 Chronic Renal Failure 



zxLb u+ufnfn /fli6«o x[bo s]Gb, kbk'lt{ ;ldlt 

kb Mk/ˆo'hlgi6 -;]jf –k|fljlws, ;d"x – d]l8sn, pk–;d"x – sfl8{of]ef:s'n/ ;h{/L_ /f=k=t[tLo -v_ sf] 

 v'Nnf ÷cfGtl/s k|ltof]lutfTds lnlvt k/LIffsf] kf7\oqmd 

6 

 

7. PHARMACOLOGY  

7.1 Drugs used in cardiovascular system 

7.2 lnotropes, vasoactive agents including Calcium 

7.3 Diuretics 

7.4 Anti-coagulants; Antiplatelet medications 

7.5 Anti-fibrinolytic drugs 

7.6 Coagulants 

7.7 Alpha-blockers  

7.8 Beta-blockers  

7.9 Anti-arrhythmic Drugs 

7.10 Antihypertensive Drugs 

7.11 Anaesthetic Drugs 

7.12 Cardioplegia solutions and Potassium homeostasis 

 

8. CLINICAL MICROBIOLOGY 

8.1 Introduction 

8.2 Morphology of bacteria 

8.3 Stains used in identifying bacteria 

8.4 Sterilization Techniques  

8.4.1 Chemical Method  

8.4.2 Gas sterilization  

8.4.3 Filtration 

8.5 Blood stream infection 

8.5.1 Nosocomial Infection and prevention 

 

(III) (20%) 

9. CARDIAC SURGERY 

9.1 Introduction to Cardiac Surgery  

9.2 Congenital Heart Disease 

9.3 Acyanotic Congenital Heart Disease 

9.4 Cyanotic Congenital Heart Disease 

9.5 Palliative Surgery for Congenital Heart Diseases 

9.6 Shunts 

9.7 Physiological Corrections 

9.8 Anatomical correction for Congenital Heart Disease 

9.9 Acquired Heart Diseases  

9.10 Valvular Heart Disease  

9.11 Coronary Artery Disease  

9.12 Diseases of the Aorta  

9.13 Pericardial Diseases  

9.14 Off Pump CABG 

 

10. General knowledge about the Shahid Gangalal National Heart Center 


