




 
 

 

 

 



 

 

 

 



 

 

 

 



 

 

Certificate Sample- 

For participating in the certificate course on “Cavity Embalming” 
conducted on 18th October 2018 by Department of Anatomy

Dr. Sumana R
Head of Department

Mr. M Ram Kumar
Coordinator

Velammal Medical College Hospital 
and Research Institute, Madurai, TN

Certificate of Participation
THIS CERTIFICATE IS PRESENTED TO

NAME 

 





 

 

 

 



 

 

 

 



 

 

 

 



 

 

Certificate Sample- 

For participating in the certificate course on “Special stains” 
conducted on 15th April 2019 by Department of Anatomy

Velammal Medical College Hospital 
and Research Institute, Madurai, TN

NAME 

Dr. Sumana R
Head of Department

Dr. Parineeta Suman
Coordinator

 



Department of Physiology 

Velammal Medical College Hospital and Research Institute 

Madurai 

 

VMCH/Physio/CC/2018/02 

CIRCULAR 

To First MBBS students of 2018-19 batch 

2.11.2018 

 

 There will be a certificate course on 

ElectroEncephaloGram (EEG) for first MBBS students from 

9am to 4pm on Friday, 9-11-2018. All the students are expected to 

attend the course without fail. 

 Date:  Friday, 9th November 2018 

 Time:  9am to 4pm 

 Venue:  Lecture Hall 1 

   First floor 

     Velammal Medical College 

 

 

 Dr.S.Anu 

 Professor and Head 

 Department of Physiology  



Departments of Physiology 
Velammal Medical College Hospital and RI 

Madurai 

invite you for 

Certificate course in 

ELECTROENCEPHALOGRAM
 

PATRON 

Shri.M.V.Muthuramalingam, Chairman, Velammal 
Educational Trust 

ADVISORS 

Dr.R.M.Raja Muthaiah                                Dr.P.K.Mohanty 
             Dean                                                      Vice Principal 

Organising Secretary 
Dr.S.Anu, Professor and Head, 

Department of Physiology 

9 November 2018   •  9:00 am onwards 

For First MBBS Students of 2018-19 batch 

 

Venue 

Lecture Hall 1, Velammal Medical College 

 

  



Course Objective 

At the conclusion of this activity, the learner (first MBBS student) will be better able to: 

• Identify the indications of the electroencephalogram. 

• Describe the technique of electroencephalogram. 

• Outline the clinical significance of the electroencephalogram. 

AGENDA 

9.00 am  Inroduction 

   By Dr.S.Anu, Professor and Head, Physiology 

9.45 am  Basis of Action potential and recording 

   By Dr.K.Rekha, Assistant Professor  

10.30 am  Break 

10.45 am  Functional anatomy of brain 

   By Dr.M.Shanthi, Professor 

11.45 noon  History and Physiology of brain potentials 

   By Dr.Keba, Assistant Professor  

1 pm   Lunch break 

2 pm   Waves of brain – Wakefulness and sleep 

   By Dr.A.S.Kanietha Priya, Assistant Professor 

3 pm   Recording, Interpretation and Applied 

   By Dr.M.Saravanan, Associate Professor 

3.45 pm  Vote of thanks 

   By Dr.John Rajpathy, Professor 

4 pm   Conclusion 













 



Department of Physiology 

Velammal Medical College Hospital and Research Institute 

Madurai 

 

VMCH/Physio/CC/2019/01 

CIRCULAR 

To First MBBS students of 2018-19 batch 

25.1.2019 

 

 There will be a certificate course on Aviation and Space 

Physiology for first MBBS students from 9am to 4pm on Friday, 

1-2-2019. All the students are expected to attend the course without 

fail. 

 Date:  Friday, 1st February 2019 

 Time:  9am to 4pm 

 Venue:  Lecture Hall 1 

   First floor 

     Velammal Medical College 

 

 

 Dr.S.Anu 

 Professor and Head 

 Department of Physiology  



Departments of Physiology 
Velammal Medical College Hospital and RI 

Madurai 

invite you for 

Certificate course in 

AVIATION AND SPACE 

PHYSIOLOGY
 

PATRON 

Shri.M.V.Muthuramalingam, Chairman, Velammal 
Educational Trust 

ADVISORS 

Dr.R.M.Raja Muthaiah                                Dr.P.K.Mohanty 
             Dean                                                      Vice Principal 

Organising Secretary 
Dr.S.Anu, Professor and Head, 

Department of Physiology 

1 February 2019   •  9:00 am onwards 

For First MBBS Students of 2018-19 batch 

 

Venue 

Lecture Hall 1, Velammal Medical College 

 

  



Course Objective 

At the conclusion of this activity, the learner (first MBBS student) will be better able to: 

• Identifying the circumstance in which humans undergo in proposed aerospace 
operations 

• Identify the physiologic effects of flight and spaceflight on human physiology 
• Analyse relationships among systems that influence the health of humans in the 

flight and spaceflight environments 
• Understand the design of biomedical equipment to promote flight safety. 

AGENDA 

9.00 am  Inroduction 

   By Dr.S.Anu, Professor and Head, Physiology 

9.45 am  Space flight physiology 

   By Dr.M.Shanthi, Professor 

10.30 am  Break 

10.45 am  Human capabilities in space & system adaptation 

   By Dr.K.Rekha, Assistant Professor 

11.45 noon  Psychological Considerations and training 

   By Dr.A.S.Kanietha Priya, Assistant Professor  

1 pm   Lunch break 

2 pm   Biomedical equipment of safety & consideration 

   By Dr.Keba, Assistant Professor 

3 pm   Recent advances in aerospace physiology 

   By Dr.M.Saravanan, Associate Professor 

3.45 pm  Vote of thanks 

   By Dr.John Rajpathy, Professor 

4 pm   Conclusion 













 



Vclammal Medical College Ilospital and Research Institute

Ret No: VMCHR1/BIOCHEWCC-3 Date: 01.02.2019

CIRCULAR

To

All Doctors

Certificate Course on Analysis and Interpretation of Renal Function test

Department of Biochemistry is organizing a certificate course on Analysis and

Interpretation of Renal Function test on 19.02.19 (Tuesday) between at 9.00 AM

to 3.00 PM.

All Faculties are invited.

Copy submitted to:

The Hon. Chairman

Copy to:

The Dean

Medical Superintendent

Chief Administration Officer

HOD, Biochemistry

VICE PRINCIPAL

Dr. 2K. MOHANTY

Vice Principal
Velammal Medical Col!ege Hospital

and Research institute
Madurai-625 009

All Clinical and Non-Clinical HODs



Velammal Medical College Hospital &

Research Institute
Anuppanadi, Madurai - 625009

Department of Biochemistry

Certificate course on

Analysis and Interpretation of 

Renal Function test 

Venue: Biochemistry 

Demonstration Room

Date: 19.02.2019

For First year M.B.B.S., 

students 



PATRON

Chairman: Shri.M.V.Muthuramalingam

Advisors:

Dean: Dr.R.M. Raja Muthaiah

MS: Dr. Somasundarm

DR.K.Suganthy
Course coordinator

Biochemistry

DR.P.K.Mohanty
Vice Principal

Prof. HOD Biochemistry



Agenda

Time Topic Speaker

09.00-

09.15 

AM

Welcome address DR.P.K.Mohanty

09.15 –

09.45 

AM

Pre test DR.K.Suganthy

09.45 –

11.00 

AM

Renal Function DR.K.Suganthy

11.00  

AM –

1.00 PM

Renal Function Test DR.K.Suganthy

1.00 –

2.00 PM
LUNCH 

2.00  

2.30 PM
Post test DR.K.Suganthy

2.30 –

3.00 PM

Feed back and 

Valediction
DR.P.K.Mohanty



RENAL FUNCTION TEST

-DR.K.Suganthy M.D., (Biochemistry)



I. Functions of kidney.

II. Renal disorders.

III. Renal function test.

IV. Interpretation of renal function test.

V. Exercise questions. 

Renal System



Excretion

Metabolic 
waste Maintenance 

of water & 
sodium 
balance

Potassium H+ ion

II. Renal function test

Urea
Creatinine
Uric acid

Hypertension

Cardiac 
arrest

Acid base 
disorder



Production.

Action of 
vitamin D.

Erythropoietin.

II. Renal function test

Vitamin D 
deficiency

Anaemia



•Polyuria, oliguria and anuria.

•Cardiac problems.

•Acid base disorders.

•Vitamin D deficiency.

•Anemia.

Renal disorders

•Pedal oedema.

•Puffiness of face.

•Hypertension.

•Breathlessness.

•Retinopathy.



I. Acute kidney injury:
1. Prerenal AKI.
2. Renal AKI:

i. Vascular.
ii. Glomerular.
iii. Tubular.

3. Postrenal AKI.

II. Chronic kidney diseases.

Renal disorders



I. To screen for kidney disease:

1. USG abdomen.

2. Complete urine analysis.

3. Serum urea and creatinine.

II. To assess renal function:

1. Glomerular function.

2. Tubular function.

III.Test to screen for complications.

II. Renal Function test



I. To screen for kidney disease:

1. USG abdomen.

2. Complete urine analysis.

3. Serum urea and creatinine.

II. To assess renal function:

1. Glomerular function.

2. Tubular function.

III.Test to screen for complications.

II. Renal Function test



•Normal kidney size > 10 cm.

• If kidney size is < 8cm →

contracted kidney → CKD.

•Corticomedullary 

differentiation.

1. USG abdomen



1. USG abdomen

Normal USG 
kidney

Abnormal 
investigation

AKI

Abnormal USG 
kidney

Abnormal investigation

CKD



I. To screen for kidney disease:

1. USG abdomen.

2. Complete urine analysis.

3. Serum urea and creatinine.

II. To assess renal function:

1. Glomerular function.

2. Tubular function.

III.Test to screen for complications.

II. Renal Function test



• If the urine analysis is normal with elevated serum urea

and creatinine→ prerenal disease.

• If the urine analysis is abnormal. Depending upon the

abnormality it can be,

➢Vascular disease.

➢Glomerular disease.

➢Tubular disease.

2. Complete urine analysis



2. Complete urine analysis

Normal USG 
kidney

Normal urine 
analysis

Prerenal AKI

Normal USG kidney

Abnormal urine 
analysis

Renal AKI



• Second morning mid stream sample has to be collected.

•Analysis with in 3hrs.

• Storage: 4*- 8* C → analysis within 12hrs.

2. Complete urine analysis



I. Physical characteristics:

i. Volume.

ii. Appearance.

iii. Color.

iv. Odor.

v. Specific gravity.

2. Complete urine analysis

II. Chemical characteristics:

i. pH.

ii. Protein.

iii. Blood.

iv. Reducing sugar.

v. Ketone bodies.

vi. Urobilinogen, bile salt and pigments.



1. Volume:

•Normal 24hrs urine volume : 800-2000 ml/day.

•Polyuria: 24hrs urine volume more than 2500 ml /day.

•Oliguria: 24hrs urine volume less than 500 ml /day.

•Anuria:24hrs urine volume less than 100 ml /day.

2. Complete urine analysis



1. Volume:

•Polyuria: DM, diabetes insipidous, late stage of 

glomerulonephritis etc.

•Oliguria: dehydration.

•Anuria: tubular necrosis, shock, bilateral renal stone.

2. Complete urine analysis



2. Appearance :

•Normal fresh urine will we clear.

• If the fresh urine is turbid, it may be due to 

•Pus cell → Infection.

2. Complete urine analysis



2. Complete urine analysis - color

Normal urine Diluted urine



2. Complete urine analysis - color

Jaundice Chyluria



2. Complete urine analysis - color

HemoglobinuriaHematuria alkaptonuria/
imipenem



2. Complete urine analysis - color

Rifampicin Deferoxamine



4. Odor:

• Foul smell –

• Fruity odour –

•Mousy odour –

2. Complete urine analysis

bacterial infection.

Diabetic ketoacidosis.

Phenylketonuria.



5. Specific gravity :

•Blood specific gravity is 1.010.

•Urine specific gravity is 1.015 – 1.025.

• Isosthenuria.

•Chronic tubulointerstitial disease.

2. Complete urine analysis



1. pH:

• Urine pH: 5.5 – 7.5. 

• More towards acidic side.

• In PCT → HCO3.

• In PCT & DCT → H+ is secreted.

• Drug: Sodium bicarbonate and potassium citrate.

2. Complete urine analysis



2. Blood:

2. Complete urine analysis

Dipstick test

+ve -ve

RBS Hb Myoglobimuria Porphyria



2. Blood:

•Centrifuge the urine at 3000 rpm for 5 min → clear 

supernatant seen → RBC.

• If the urine is still high color →Hb or myoglobulin.

2. Complete urine analysis



2. Blood:

i. Urological cause. (90%)

ii. Nephrological cause. (9%)

iii. Hemolytic cause. (1%)

2. Complete urine analysis



2. Blood:

2. Complete urine analysis

RBC ‘s in urine

Glomerular 
hematuria

No Glomerular/ 
urological cause



2. Blood:

•Glomerular cause of hematuria: 40/5/1 rule.

•40% or more dysmorphic RBC.

•5% or more acanthocytes.

•1 RBC cast.

2. Complete urine analysis



3. Protein:

•Glomerular proteinuria.

• Tubular proteinuria.

•Urogenic proteinuria.

•Overflow proteinuria.

2. Complete urine analysis



3. Protein:

•Glomerular proteinuria: 

2. Complete urine analysis



3. Protein:

• Tubular proteinuria: RBP and α-1 macroglobulin. 

2. Complete urine analysis



3. Protein:

•Urogenic proteinuria: UTI.

•Overflow proteinuria: Multiple myloma.

2. Complete urine analysis



3. Protein:

•Dip stick test.

•24hrs urine protein.

•Protein creatinine ratio.

•Albumin creatinine ratio.

2. Complete urine analysis



3. Protein: Dip stick test

2. Complete urine analysis

Dip stick test

Trace 15 mg/dL

+ 30 mg/dL

++ 100 mg/dL

+++ 300 mg/dL

++++ 1000 mg/dL



3. Protein:

•24hrs urine protein: 

• Normal: < 150 mg/day.

• Functional proteinuria → 150 – 500 mg/day.

• Nephrotic proteinuria → > 3.5 g/day.

• Massive proteinuria → > 4g/day.

2. Complete urine analysis



3. Protein:

•Protein creatinine ratio : 

• Normal: < 0.1 mg/mg.

2. Complete urine analysis



3. Protein:

•Albumin creatinine ratio:

• Normal                             → < 30 mg/g.

• Microalbuminuria          → 30 – 300 mg/g.

• Albuminuria                    → > 300 mg/g.

• Nephrotic albuminuria → > 2200 mg/g.

2. Complete urine analysis



•Reducing substance in urine:

• Detected by benedict test.

• It’s a semiquantitative test.

• Renal threshold for glucose = 180 mg/dL.

• Benedicts test is positive for glucose, fructose, lactose, 

galactose, Ascorbic acid and homogentisic acid.

2. Complete urine analysis



•Ketone bodies.

•Urobilinogen.

•Bile salt.

•Bile pigments.

2. Complete urine analysis



Vascular 
(renal AKI)

Glomerular 
(renal AKI)

Tubular (renal AKI)

Urine albumin 
strip → trace/+

Urine albumin 
strip → 2 + or 3 +

Hematuria

Urine albumin 
strip → trace/+

Hypertension - No hypertension

2. Complete urine analysis



I. To screen for kidney disease:

1. USG abdomen.

2. Complete urine analysis.

3. Serum urea and creatinine.

II. To assess renal function:

1. Glomerular function.

2. Tubular function.

III.Test to screen for complications.

II. Renal Function test



1. Urea:

• End product of protein catabolism.

•Urea is synthesized by liver and excreted by kidney.

•Reference value:

• Serum urea = 15-40 mg/dL

•Blood urea nitrogen =  6-20 mg/dL

3. Serum urea and creatinine



1. Urea:

•24hrs Urinary urea = 15-30 g/day

•Urea is estimated by glutamate dehydrogenase 

method.

• Estimation of urea is used to differentiate prerenal, 

renal or postrenal type of AKI.

3. Serum urea and creatinine



1. Creatinine:

•Creatinine is produced from creatine which is the 

storage form of energy in muscle.

•Creatinine is the anhydride form of creatine.

3. Serum urea and creatinine



1. Creatinine:

•Reference value:

• Serum creatinine = 0.7-1.4 mg/dL.

•24hrs Urine creatinine = 1-2 g/day.

3. Serum urea and creatinine



3. Serum urea and creatinine - Pre renal AKI



3. Serum urea and creatinine - Pre renal AKI



3. Serum urea and creatinine

S. urea BUN
S. 

creatinine

Urea: 
Creatinine 

ratio

BUN: 
Creatinine 

ratio

NORMAL 20 - 40 6 - 20 0.7 – 1.4 20 - 40 6 - 20

Prerenal > 40 > 20 :1

Renal < 20 <10 :1

Postrenal 20 - 40 10-20 :1

N



I. To screen for kidney disease:

1. USG abdomen.

2. Complete urine analysis.

3. Serum urea and creatinine.

II. To assess renal function:

1. Glomerular function.

2. Tubular function.

III.Test to screen for complications.

II. Renal Function test



1. Exogenous marker:

• Inulin. (GOLD STANDARD)

2. Endogenous marker:

•Urea.

•Creatinine.

•Cystatin C.

1. GFR – Clearance test



1. Glomerular function – Clearance test

GFR = 4/2 = 2.



•Clearance: It is defined as the volume of blood or plasma

completely cleared of a substance per unit time.

1. GFR – Clearance test



1. Glomerular function – Clearance test

GFR = 4/2 = 2.



1. Glomerular function – Clearance test

GFR = 3/3 = 1.



1. Glomerular function – Clearance test

GFR = 4/2 = 2.



1. Glomerular function – Clearance test

GFR = 2/4 = 0.5.



Creatinine Clearance :
i. Serum creatinine = 0.9 mg/dL.

(Reference value: serum creatinine = 0.7 – 1.4 mg/dL)
ii. Urine volume:

• Urine Volume in 1hr (60min)→ 84ml.
• Urine Volume in 1 min →

iii. Urine creatinine:
• Creatinine in 1hrs urine sample→ 45 mg/dL.

1. GFR – Clearance test

1.4 ml/min.



Creatinine Clearance :

•Creatinine clearance = (U×V)/P.
•U→ Urinary creatinine.
•V→ Urinary flow in ml/min.
•P→ Plasma creatinine.
Answer = (45 × 1.4) / 0.9 = 70 ml/min.

1. GFR – Clearance test



Creatinine Clearance :
•Corrected Creatinine clearance = (U × V × 1.73 )/P.
•U→ Urinary creatinine.
•V→ Urinary flow in ml/min.
•P→ Plasma creatinine.
Answer=(45×1.4×1.73)/0.9 = 121 ml/min/1.73 sq meter.

GFR by creatinine reference value = 95 – 115
ml/min/1.73 sq meter.

1. GFR – Clearance test



1. eGFR by creatinine:

1. CKD-EPI equation.

2. MDRD formula.

3. Cockcroft – Gault formula.

1. GFR – Clearance test



• eGFR: 

1. GFR – Clearance test

1. GFR – Clearance test



• eGFR: 

1. GFR – Clearance test



1. Advantage of Creatinine Clearance:

•Diet will not interfere.

• There is no diurnal variation.

2. Disadvantage of Creatinine Clearance :

• Early damage to kidney will not be detected.

1. GFR – Clearance test



1. Glomerular function – Clearance test

GFR = 4/2 = 2.



1. Glomerular function – Clearance test



1. Glomerular function – Clearance test

GFR = 3/3 = 1.



•Urea is reabsorbed by renal tubules and it is depended on 

renal  flow rate.

•Maximum urea clearance = 75 ml/min.

• Standard urea clearance   = 54 ml/min.

1. GFR – Urea



1. Ideal marker to measure GFR by clearance:

1. Should be freely filtered across capillary wall.

2. Should not be secreted or reabsorbed by renal tube.

3. Should not be altered by diet.

1. GFR – Clearance test



1. Advantage of using cystatin C:

1. No diurnal variation.

2. Freely filtered by glomeruli.

3. Not secreted by renal tubules.

1. GFR – Cystatin - C



1. Specific gravity of urine.

2. Concentration Test.

3. Dilution Tests.

4. Osmolality.

5. Urinary Acidification.

2. Tubular function



1. Specific gravity of urine:

• Specific gravity depends on the concentration of 

solutes in the urine.

•Normal urine specific gravity is 1.015-1.025.

• In renal damage specific gravity will decrease.

2. Tubular function



2. Concentration Test: 

• The patient is allowed no food or water after a meal at 6 

pm.

• The next day at 7 AM, the bladder is emptied and 

specimen is discarded. 

•A second specimen is collected at 8 am and the specific 

gravity is measured. 

2. Tubular function



2. Concentration Test:

• In normal subjects Specific gravity will be increased

> 1.025.

•As the disease progresses the urine specific gravity is fixed

at and around 1.010. It is then called isosthenuria.

2. Tubular function



3. Dilution Tests:

• The patient is not allowed to drink any water after 
midnight. 

•Bladder is emptied at 7 am and a water load is given 
(1200 ml over the next 30 minutes). 

•Hourly urine samples are collected for the next 4 hours 
separately. 

2. Tubular function



3. Dilution Tests:

•Volume, specific gravity and osmolality of each sample
are measured.

•A normal person will excrete almost all the water load
within 4 hours and the specific gravity of at least one
sample should fall to 1.003 and osmolality to 50
milliosmol/kg.

2. Tubular function



4. Urinary Acidification:

2. Tubular function

ammonium chloride NH4
+ Cl-+

Urea

HCl



5. Urine Osmolality:

•Urine Osmolality = 2 × (Urine Na + Urine K)+ Urine 

urea/6.

•Reference value:

•Urine Osmolality = 60 - 1200 milliosmol/kg.

•Urine Osmolality is decreased in diabetes insipidus.

2. Tubular function



I. To screen for kidney disease:

1. USG abdomen.

2. Complete urine analysis.

3. Serum urea and creatinine.

II. To assess renal function:

1. Glomerular function.

2. Tubular function.

III.Test to screen for complications.

II. Renal Function test



Excretion

Metabolic 
waste Maintenance 

of water & 
sodium 
balance

Potassium H+ ion

II. Renal function test

Urea
Creatinine
Uric acid

Hypertension

Cardiac 
arrest

Acid base 
disorder



Production.

Action of 
vitamin D.

Erythropoietin.

II. Renal function test

Vitamin D 
deficiency

Anaemia



•Step – 1: When to do renal profile.

•Step – 2: Is there is a renal damage.

•Step – 3: Acute or chronic.

•Step – 4: Prerenal, renal or postrenal.

III. Interpretation of renal function test



•Step – 5: Magnitude of renal damage.

•Step – 6: Investigation related to complications.

•Step – 7: Dialysis need or not ? 

III. Interpretation of renal function test



• Step – 1: When to do renal profile.
➢Symptomatic patients:

➢Asymptomatic patients:

III. Interpretation of renal function test



• Step – 1: When to do renal profile.
➢Symptomatic patients:
✓Dehydration, hematuria, polyuria, oliguria, anuria, 

swelling of legs and breathlessness.

➢Asymptomatic patients:
✓Before starting medications.
✓Before any interventional procured.

III. Interpretation of renal function test



Step – 2: Is there is a renal damage.

• Elevated urine protein 
and albumin.

Reference value:

• 24hrs Urine protein < 150 
mg/day.

• Urine microalbumin  < 30 mg/dL

III. Interpretation of renal function test



• Step – 3: Acute or chronic.

• Based on the duration of the symptoms and rate of eGFT

reduction. 

III. Interpretation of renal function test



• Step – 4: Prerenal, renal or postrenal.

III. Interpretation of renal function test

S. urea BUN
S. 

creatinine

Urea: 
Creatinine 

ratio

BUN: 
Creatinine 

ratio

NORMAL 20 - 40 6 - 20 0.7 – 1.4 20 - 40 6 - 20

Prerenal > 40 > 20 :1

Renal < 20 <10 :1

Postrenal 20 - 40 10-20 :1

N



• Step – 5: Magnitude of renal damage.
• eGFR: 

III. Interpretation of renal function test



• Step – 5: Magnitude of renal damage.
• eGFR: 

III. Interpretation of renal function test



• Step – 6: Investigation 
related to complications:.

• Serum uric acid.

• Serum electrolyte.

• Blood pressure.

• ECG.

III. Interpretation of renal function test

• Arterial blood gas analysis.

• Serum vitamin D 

concentration.

• Serum calcium.

• Serum phosphorus.



• Step – 6: Investigation related to complications:

• Complete blood count.

• Total protein & albumin.

III. Interpretation of renal function test



• Step – 7: Dialysis need or not.

1. Volume overload .

2. Hyperkalemia.

3. Acidosis.

4. Severe complications of 

uremia.

III. Interpretation of renal function test





 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 
 

 



Velammal Medical College Ilospital and Research Institute

Ref. No: VMCHR1/BIOCHEM/CC-4 Date: 01.03.2019

CIRCULAR

To

All Doctors

Certificate Course on Arterial Blood Gas analysis

Department of Biochemistry is organizing a certificate course on Arterial Blood

Gas analysis on 22.03.2019 (Friday) between at 9.00 AM to 3.00 PM.

All Faculties are invited.

Copy submitted to:

The Hon. Chairman

Copy to:

The Dean

Medical Superintendent

Chief Administration Officer

HOD, Biochemistry

VICE PRINCIPAL

Dr. PK. MOHANTY
Vice Principal

Velammal Medical Hospital
and Research Institute

Madurai-625 009

All Clinical and Non-Clinical JIODs



Velammal

Medical College 

Hospital &

Research Institute
Anuppanadi, Madurai - 625009

Department of Biochemistry

Certificate course on

Arterial Blood Gas analysis



Venue: Biochemistry Demonstration Room

Date: 22.03.2019

For First year M.B.B.S., students

PATRON

Chairman: Shri.M.V.Muthuramalingam

Advisors:

Dean: Dr.R.M. Raja Muthaiah

MS: Dr. Somasundarm

DR.A.Hariharan
Course coordinator

Biochemistry

DR.P.K.Mohanty
Vice Principal

Prof. HOD Biochemistry



Agenda

Time Topic Speaker

9.00-9.15 

AM
Welcome address

DR.P.K.Mohant

y

9.15 –

9.45 AM
Pre test 

DR.A.Harihara

n

9.45 –

11.00 AM

Basics of acid base 

balance

DR.A.Harihara

n

11.00 AM 

– 1.00 PM

Interpretation of 

Arterial Blood Gas 

Analysis 

DR.A.Hariharan

1.00 PM –

2.00 PM
LUNCH

2.00 –

2.30 PM
Post test DR.A.Hariharan

2.30 –

3.00 PM

Feed back and 

Valediction
DR.P.K.Mohanty



Interpretation 
of Acid Base 

disorders

-Dr. A. Hariharan M.D.,
(Biochemistry)



•What is a acid?

•What is a base?

•What is pH?

•What is normal pH of blood?

•What is a strong acid and weak acid?

•What is a buffer? 

Recap of acid base balance



•Which is the major buffer present in ECF?

•What are the 3 major mechanism by which pH can be 

regulated?

•What is the normal value of pH, pCO2, pO2, HCO3?

Recap of acid base balance



Acid base disorder

pH: 7.36 -7.44

Acidemia
pH: < 7.36 

Alkalemia
pH: > 7.44 

Respiratory 
Acidosis

Metabolic 
Acidosis

Respiratory 
Alkalosis

Metabolic 
Alkalosis



• Whether the sent sample for

Arterial blood gas analysis is

arterial or venous sample?

➢Arterial sample pO2 > 70 mmHg.

➢Arterial sample is brighter than

venous sample.

Step - 1



• Acedemia or Alkalemia.

Step – 2

pH: 7.36 -7.44

Acidemia
pH: < 7.36 

Alkalemia
pH: > 7.44 



• Identify the primary disorder.

Step - 3

pH: 7.36 -7.44

Acidemia
pH: < 7.36 

Alkalemia
pH: > 7.44 

Respiratory 
Acidosis
pCO2 : 

Metabolic 
Acidosis
HCO3 :

Respiratory 
Alkalosis

pCO2 :

Metabolic 
Alkalosis

HCO3 :



• A 15 year old boy is brought from examination hall in

apprehensive state with complain of tightness of chest.

pH: 7.54, HCO3 : 21 mEq/L, paCO2 : 21 mmHg and

pO2 : 100 mmHg.

Question: 1

Answer : Respiratory alkalosis



• Arterial blood gas analysis of a patient with CHF on

frusemide is as follows:

• pH: 7.48, HCO3 : 34 mEq/L, pCO2 : 48mmHg,

pO2 : 98 mmHg.

Question: 2

Answer : Metabolic alkalosis



• Following sleeping pills ingestion, patient presented in 
drowsy state with sluggish respiration with respiratory rate 
9/min.

pH: 7.1, HCO3 :28 mEq/L, pCO2 :80 mmHg, pO2 : 70mmHg.

Question: 3

Answer : Respiratory acidosis



• A patient with poorly controlled type 1 DM missed his insulin 
for 3 days.

pH: 7.1, HCO3 :8 mEq/L, pCO2 :20 mmHg, pO2 : 70mmHg.

Question: 4

Answer : Metabolic acidosis



• Compensation for primary disorder:

1. Metabolic Acidosis:

pH                     : Reduced.

HCO3 : Decreased. 

Compensation : 

Decreased in pCO2 → Respiratory alkalosis.

pCO2 = (HCO3 × 1.5) + 8. 

Step - 4



• Compensation for primary disorder:

2. Metabolic Alkalosis:

pH                     : Increased.

HCO3 : Increase. 

Compensation : 

Increase in pCO2 → Respiratory acidosis.

pCO2 = (HCO3 × 0.7) + 21.

Step - 4



• Compensation for primary disorder:

3. Respiratory Acidosis:

pH                     : Reduced.

pCO2   : Increase. 

Compensation : 

Increase in HCO3 →Metabolic alkalosis.

Step - 4



• Compensation for primary disorder:

4. Respiratory Alkalosis:

pH                     : Increased.

pCO2   : Decreased. 

Compensation : 

Decrease in HCO3 →Metabolic acidosis.

Step - 4



Step - 4

Acute Chronic

Respiratory acidosis
( for every 10 mmHg 
increase in pCO2)

HCO3 increased by 1 
mmHg

HCO3 increased by 4-
5 mmHg

Respiratory alkalosis  
( for every 10 mmHg 
decrease in pCO2)

HCO3 decrease by 2 
mmHg

HCO3 decrease by 4-5 
mmHg



Step - 4

Primary disorder Compensation 

Metabolic acidosis Respiratory alkalosis

Respiratory acidosis Metabolic alkalosis

Metabolic alkalosis Respiratory acidosis

Respiratory alkalosis Metabolic acidosis



• A 40 yr old male a known case of bronchial asthma came 
with complains of breathlessness for past 1 day and his 
arterial blood gas analysis shows,

pH: 7.33, pCO2 :70mmHg, HCO3 :27 mEq/dL, pO2 :70 mmHg.

Question - 5

Answer : Compensated Respiratory acidosis



• A 56 year old man who smoked for many years develops 
cough with purulent sputum and was admitted to the 
hospital because of difficult in breathing for past 20 days. His 
arterial blood gas analysis shows,

pH: 7.20, pCO2 :70mmHg, HCO3 :27 mEq/dL, pO2 :70 mmHg.

Question - 6

Answer : Uncompensated Respiratory acidosis



• A 5 year old child a known case of type 1 DM brought to 
hospital in unconscious state and her arterial blood gas 
analysis shows,

pH: 7.34, pCO2 : 36 mmHg, HCO3 :19 mEq/dL, pO2 :70 mmHg.

Question - 7

Answer : Compensated Metabolic acidosis



• A 5 year old child a known case of type 1 DM brought to 
hospital in unconscious state and her arterial blood gas 
analysis shows,

pH: 7.34, pCO2 : 40 mmHg, HCO3 :18 mEq/dL, pO2 :70 mmHg.

Question - 8

Answer : Uncompensated Metabolic acidosis



• A patient on ventilator for past 8 hours has following arterial 
blood gas value,

pH: 7.49, pCO2 : 30 mmHg, HCO3 :22 mEq/dL, pO2 :91 mmHg.

Question - 9

Answer : Compensated Respiratory alkalosis



• A patient on ventilator for past 19 days has following arterial 
blood gas value,

pH: 7.49, pCO2 : 20 mmHg, HCO3 :20 mEq/dL, pO2 :95 mmHg.

Question - 10

Answer : Uncompensated Respiratory alkalosis



• What is the primary acid base disorder if arterial blood gas 
analysis shows,

• pH: 7.58, pCO2 : 42 mmHg, HCO3 :30 mEq/dL, pO2 :85 mmHg.

Question - 11

Answer : Compensated Metabolic alkalosis



• What is the primary acid base disorder if arterial blood gas 
analysis shows,

pH: 7.86, pCO2 : 40 mmHg, HCO3 :33 mEq/dL, pO2 :90 mmHg.

Question - 12

Answer : Uncompensated Metabolic alkalosis



Anion Gap



Anion Gap (AG)

• Unmeasured anion is called as anion gap.

• AG = (Na+ + K+) – (Cl- + HCO3).

• Normal range = 12 – 16.

• Metabolic acidosis can be further subdivided into two type 
based on anion gap.
• High anion gap metabolic acidosis.
• Normal anion gap metabolic acidosis.



• A patient with poorly controlled type 1 DM missed his insulin 
for 3 days.

pH: 7.1, HCO3 : 8 mEq/L, pCO2 :20 mmHg, pO2 : 70mmHg.

Na: 135, K =5, Cl: 106.

Question - 13

Answer : High anion gap Metabolic acidosis



• What is the primary acid base disorder if arterial blood gas 
analysis shows,

pH: 7.26, pCO2 : 40 mmHg, HCO3 :20 mEq/dL, pO2 :90 mmHg.

Na: 135, Cl: 106, K =4.

Question - 14

Answer : Normal anion gap Metabolic acidosis
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Basic Life Support
CPR

  

Introduction

◆ASU basketball game

◆Student: You saved my child’s life

◆ Introduce Annie

 

 



 

BLS & ACLS  FOR RESCUERS

PROFESSOR OF 
ANAESTHSIOLOGY

VELAMMAL MEDICAL 
COLLEGE

 

 

CPR
◆Combines rescue breathing and 

chest compressions

◆Revives heart (cardio) and lung  
(pulmonary) functioning
◆Use when there is no breathing and 

no pulse

◆Provides O2 to the brain until 
ACLS arrives

 

 



 

How CPR Works

◆Effective CPR provides 1/4 to 
1/3 normal blood flow

◆Rescue breaths contain 16% 
oxygen (21%)

 

 

Start CPR Immediately

◆Better chance of survival

◆Brain damage starts in 4-6 
minutes

◆Brain damage is certain after 
10 minutes without CPR

 



 

Even With Successful 
CPR, Most Won’t 
Survive Without ACLS

◆ACLS (Advanced 
Cardiac Life 
Support)

◆ACLS includes 
defibrillation, 
oxygen, drug 
therapy

 

 

Survey The Scene, 
then: RAP

◆R -
Responsiveness 

◆Tap shoulder 
and shout “Are 
you ok?” 

 

 



 

RAP
◆A - Activate EMS ( if unresponsive)

◆YOU - call 911 – come back and let  me 
know what they said (another can stay by 
the phone)

◆You may have to make the call

 

 

ABCD

◆Airway 

◆Breathing

◆Circulation - Bleeding

◆Disability (keep this in mind from 
the beginning)

◆If victim is unconscious but does 
display vital signs, place on left side

 



 

Checking Vital Signs

◆A – Airway

◆Open the airway

◆Head tilt chin lift

 

 

B – Check For Breathing

◆Look, listen and 
feel for 
breathing

◆ No longer than 
10 seconds 
seconds

 



 

Breathing

◆ If the victim is not breathing, 
give two breaths (1 second or 
longer)

◆ Pinch the nose

◆ Seal the mouth with yours

◆ If the first two don’t go in, re-
tilt and give two more breaths 
(if breaths still do not go in, 
suspect choking)

 

 

Breathing: Mouth To 
Nose (when to use)

◆Can’t open mouth

◆Can’t make a good seal

◆Severely injured mouth

◆Stomach distension

◆Mouth to stoma 
(tracheotomy)

 

 



 

Compressions

◆After giving breaths…

◆ Locate proper hand position for chest 
compressions

◆Place heel of one hand on center of chest 
between the nipples OR

 

 

Compressions

◆Using both hands, give 
30 chest compressions

◆Count 1, 2, 3 …

◆Depth of compressions: 
1 .5 to 2 inches

◆For children: ½ to 1/3 of 
chest depth  and use 1 or 
2 hands (keep one hand 
on forehead if possible)

 



 

When to Stop CPR

◆Victim revives

◆Replaced by another rescuer

◆Too exhausted

◆Trucker

 

 

Two Partner 
CPR

◆Rescuer 1:

◆RAPAB

◆Rescuer 2:

◆place hands for compressions

◆Compression rate: 30:2

◆Switch off when tired

◆1 and 2…..4 and change

 



 

Checking for CPR 
Effectiveness

◆Does chest rise and fall with 
rescue breaths?

◆Have a second rescuer check 
pulse while you give 
compressions

 

 

Mouth to Mouth Barrier 
Devices

◆Masks

◆Shields

 



 

If You Are Afraid to Perform 
CPR

◆Call EMS

◆Open the airway

◆Give chest compressions

 

 

If Victim Becomes

Unconscious After 
Giving Thrusts

◆Call 911
◆ Try to support victim with 

your knees while lowering 
victim to the floor

◆ Assess

◆ Begin CPR

◆ After chest compressions, 
check for object before giving 
breaths breaths

 



 

CPR for Infants 
(Under 1 Year of Age)

◆Same procedures 
(RAPAB) except:

◆Seal nose and mouth or 
nose only

◆Give shallow “puffs”

◆

 

 

CPR: Infants
◆RAPAB

◆Give CPR
◆Press sternum 1/2 to 1/3 

depth of the chest 

◆Use middle and ring finger

◆30 compressions to 2

◆If alone, resuscitate for 2 
minutes then call 911

 



 

 

 

ADJUVANT DEVICES

◆ Interposed abdominal compression 
(IAC)

◆Active compression-decompression 
CPR (ACD-CPR) by a device containing 
a suction header, bellows, and a 
compression area within the bellows

◆ Impedance threshold device (ITD)

◆Circumferential compression of the 
chest with a load-distributing band 
(LDB)

 



 

DEFIBRILLATION
◆ Defibrillation 

consists of 
delivering a 
therapeutic 
dose of 
electrical energy 
to the affected 
heart with a 
device called 
a defibrillator. 

 

 

 



 

TYPES

◆Automated external defibrillators 
(AEDs)

◆Semi-automated AED

◆Standard defibrillators with monitors

 

 

◆Defibrillation is a nonsynchronized 
delivery of energy during any phase of 
the cardiac cycle

◆Cardioversion is the delivery of energy 
that is synchronized to the large R 
waves or QRS complex. 

 



 

Bradycardia

VF Asystole

PulselessVT

 

 

DEFIBRILLATION

VF/VT

1shock

200j

CPR

30:2

For 2 min

Do not reassess the 
rhythm or feel pulse 

CPR for 2min 

Check rhythm and give 
shock

 

 



 

CARDIOVERSION

ARRHYTHMIA
S

BIPHASIC 
ENERGY DOSE

SVT/A.Flutter 50 J – 100J

AF / VT 120 J- 200J

 

 

DRUGS ROUTE

◆IO

◆IV

 



 

Endotracheal Intra cardiac

 

 

NASOPHARYNGEAL 
AIRWAYS

 



 

OROPHARYNGEAL 
AIRWAYS

 

 

LARYNGEAL MASK 
AIRWAY

 



 

ESOPHAGEAL-TRACHEAL 
TUBE (COMBITUBE)

 

 

LARYNGEAL TUBE OR 
KING LT

 



 

ENDOTRACHEAL 
INTUBATION

 

 

CAPNOGRAPHY

◆PETCO2 is 10 mm Hg, it is reasonable 
to consider trying to improve CPR 
quality by optimizing chest 
compression parameters

◆ If PETCO2 abruptly increases to a 
normal value (35 to 40 mm Hg), it is 
reasonable to consider that this is an 
indicator of ROSC 

 



 

 

 

◆Pulse Oximetry & ABG not reliable

◆Echocardiography:

To diagnose treatable causes of cardiac 
arrest such as cardiac tamponade, 
pulmonary embolism, ischemia, and aortic 
dissection.

 



 

PEDIATRIC ADVANCED
LIFE SUPPORT

◆The initial defibrillation energy dose - 2 
to 4 J/kg 

◆ For second and subsequent doses, give 
at least 4 J/kg.

 

 

◆Adenosine :

- 0.1 mg/kg (maximum: 
6 mg),Repeat 0.2 mg/kg (maximum: 
12 mg)

- Contraindicated in Bronchial 
asthma, congestive cardiac failure 
,Severe hypotension

◆Amiodarone:

5 mg/kg IV/IO; repeated up to 
15 mg/kg
Maximum: 300 mg

 



 

◆Atropine:

◆0.02 mg/kg IV/IO 

◆Maximum single dose: Child: 0.5 mg
Adolescent: 1 mg

◆Epinephrine:

◆ 0.01 mg/kg (0.1 mL/kg 1 : 10,000) IV/IO

◆Procainamide:

◆ 15 mg/kg IV/IO over 30- to 60-min period

 

 

SUMMARY

◆Defibrillation - single shock is best.

◆CPR is continued.

◆Oxygenation is must.

◆ IV/IO 

◆Drugs  -Epinephrine, amiodarone.

◆To protect the brain.

◆Algorithm is scientifically and evidence 
based.
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