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VC'S FOREWORD

Message from

the Vice Chancellor,

| am Pleased to know that the Medical Simulation Centre, MGMCRI plans to
bring out second version of simplified manual on CPR, based on AHA 2015
recommendations. Medical Simulation Centre has been conducting AHA approved
courses on BLS, ACLS and PALS, training hundreds of health care providers from
different backgrounds. The centre has realized the need for a simplified CPR manual
with flow charts, algorithms that are easily understandable which helps in rapid
decision making.

The new version incorporated drugs used during resuscitation. The team
of Medical Simulation Centre deserves appreciation for bringing up this second
version.

Prof. Subhash Chandra Parija
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Foreword

Message from
the Director Simulation Centre,

Basic Life Support and Advanced Cardiac Life support are today’s essential
skills for all doctors. This training helps to tackle immediate life threats and saves
countless lives worldwide. The MSC, MGMCRI is proud to be one of the
International Training Centres for these courses in India. This in house manual
edited by Prof. HemanthKumar VR. HOD of Anaesthesia, ITC Coordinator is a
simplified algorithmic approach to a very confusing subject and | am sure it will be
immensely helpful for all participants in these courses. | commend the entire

authorship of this booklet for an excellent job.

Prof. Dinker R Pai
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BLS Survey - Adult
Algorithm

follow
AED

prompts &
continue CPR
until signs of,
life

Ensure that the
scene is safe

2nd rescuer
performs
compressions & 1st
rescuer performs
ventilations
(5 cycles)

Assess
response — tap
and shout, “Sir, are
you alright?”

BASIC LIFE SUPPORT
SURVEY - ADULT

IF AED says,

“Shock advised!”
Clear and Deliver
Shock

Activate the
emergency
response system
and get an AED

IF AED says, "No
shock advised!”
Check for signs
of life.

Assess
breathing &
check caratid pulse
simultaneously

2nd Rescuer brings
AED, switches an, and
attaches pads. Rescuers
switch rales while AED
analyzes rhythm

Perform 5 cycles
of compressions
and breaths (30:2
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Assessing Response

* Tap: on the shoulder

* Shout: sir, are you
okay?

* Shout for help
* Call 108 & ask for AED

10



* Simultaneously Scan
the chest movement
for breathing & check
carotid pulse (in the
groove between trachea
€& sternocleidomastoid
muscle) atleast Ssec &
not more than 10 sec

* Heel of the palm

of one hand on the
center of lower half of
sternum (i.e) center of
two nipples

* Support with other
hand

11
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Check pulse and breathing

Hand Position
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Performing CPR

* \Wrist,elbows,shoulders
in a straight line

* Movement should come
from hip joint

Breath using a pocket mask

* Keep the pocket mask
over the face tightly

* Do head tilt € chin lift
if no suspected neck
injury

* Give 2 breaths

(1 breath over 1 sec)

* Do not hyperventilate

* Watch for chest rise

12



* 1st rescuer gives 30
compression

*2nd rescuer positioned
at head end of victim &
gives 2 breaths using
bag mask (“C &E”
technique to hold the
mask, head tilt € chin
lift)

* 1breath over 1 sec

* Do not hyperventilate

* Watch for chest rise

13
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2 Rescuer CPR with Bag mask ventilation
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Critical Concepts of High Quality CPR

Hands - Centre of chest,
lower 1/2 of sternum,
between the 2 nipples;

wrists, elbows & shoulders

in a straight line.

2 effective breaths Push hard
that make the chest rise, depth of 5-6 cm

each lasting 1 sec (at least 23 out of
Avoid hyperventilation 30 compressions)

HIGH QUALITY CPR
Minimize interruptions Push Fast
in compressions 100-120 compressions
(“hands off time” per minute
less than 10 seconds) (30 compressions
in 15-18 seconds)

Complete chest recoil
after each compression
Do not lean on the Chest
( atleast 23 out of 30
compressions)

14
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AED Algorithm

AUTOMATED
EXTERNAL
DEFIBRILLATOR

Switch on AED

)
Resume Attach pads
CPR immediately to patient's bare
starting
with chest

chest, then plug in

connector to AED
compressions

L
Ensure no one is
touching the patient

and press the
SHOCK buttaon

Ensure no
one is touching
the patient while
the AED analyzes

rhythm

\f no signs of life

Look for
signs of life

15
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Use of AED on infants

1. A manual defibrillator is preferred

2. IFnot available, an AED with a paediatric dose attenuator is preferred.
3. Use an AED without a paediatric dose attenuator If neither is available.

Use of AED pads in children less than 8 years of age

1. An AED with child pads.

2. Ifchild pads are not available, use adult pads ( but not touching each
other).

1. Switching on AED

Rationale:

To listen & Follow the
AED prompts

16
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2.a. Applying AED pads to patient’s chest

Rationale:
To analyse the rhythm.

*Attach the apex pad
just below the left
nipple

*Attach the sternal pad
just below the right
clavicle

2.b. Plugging in pads connector to AED

Rationale:

This step should not be
done before attaching
the pads since AED

will start analyse the
rhythm even if the pads
are in the air

17
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2.c. Clearing the patient before rhythm analysis

Rationale:

To avoid
misinterpretation of
rhythm by the AED

3. Delivery of shock

Rationale:

Press the shock button
manually after ensuring
that no one is touching
the victim

18
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BLS Survey - Infant
Algorithm

2nd
rescuer takes
over
compressions
(2 thumbs, encircling
hands technique),
1st rescuer gives
ventilations
(15:2 ratio)

Ensure that
the scene is safe

Assess
response — tap
the sole - Look
for movement/

Perform 5
cycles of
compressions
(2 finger technigue)
and breaths (30:2
ratio), as single
rescuer

Activate the
emergency
esponse system

if no pulse or
pulse <60/min
and no breathing
or gasping

breathing & check
brachial pulse
<10 seconds

* IF only one rescuer is doing CPR after 2 min. of CPR look for signs of
life. IF absent continue Scycles of CPR.

19
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Checking response

* Tap: on the sole
* Shout : hey Papa..

Activating Emergency Response System
(Calling for help)

* Shout for help
* Call 108 & ask for AED

20



Mahatma Gandhi Medical College & Research Institute (MGMCRI)-

Pulse and breathing

Simultaneously
Scan the chest
movement
andcheck brachial
pulse bygently
compressing the
brachial artery
with the pulp of

3 or 4 fingers in
the inner aspect
of arm, midway
between shoulder
€ elbow,atleastfor
Ssec

and not more than
10 sec.

2 finger technique

* 2 fingers
perpendicular to the
center of the lower
half of sternum
(center of 2 nipples)

* 30 compressions
with the depth of one
and halfinches or
4cm

* Allow complete
chest recoil after
each compression

21
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Using a pocket mask

* Keep the pocket mask
over the face tightly

* Head should be in the
neutral position

* Do not hyper extend
the neck

* Give 2 breaths (1
breath over 1 sec)

* Do not hyperventilate
* Watch for chest rise

Two thumbs hands encircling technique(2 Rescuer CPR)

* 1 rescuer: positioned
at foot end of infant

* 2 thumb hand
encircling technique

* 15 compression

* 2 rescuer: positioned
at head end of infant

* Using bag mask
(“C €& E technigue” to
hold the mask)

* Give 2 breaths (1
breath over 1 sec)

* Do not hyperventilate
* Watch for chest rise

22
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Pregnancy and CPR

Follow BLS and ACLS guidelines

Modified Position - do manual uterine displacement.

Chest compressions should be performed slightly higher on the

sternum than normally recommended to adjust for elevation of diaphragm
Intravenous access to be secured above diaphragm level

IF no Return OF Spontaneous Circulation by 4 min perform emergency
caesarean section

Aim for delivery within 5 min of onset of resuscitation

Continue resuscitative efforts during and after caesarean section

Caesarean section ifno ROSC < 4 min
Chest compressions higher
than usual place

W

IV access above diaphragm level
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Advanced Cardiovascular
Life Support (ACLS)



Mahatma Gandhi Medical College & Research Institute (MGMCRI)

28



29

Mahatma Gandhi Medical Coliege & Research Institute (MGMCRI)

Megacode Resuscitation Team Concept

Effective resuscitation requires coordination between the team leader and
team members. The coordination is discussed in the following 8 priniciples.

Principles of team resuscitation

No. Principle Example
1 | Closed-loop Leader — “Now that we have a shockable rhythm
communication | (VF) on the monitor, give 200 | biphasic shock.”
Member — After delivering the shock, says, “200
| biphasic shock delivered.”
2 | Clear messages | The leader instead of just saying “Give shock”
should say, “Give 200 | biphasic shock.”
3 |Clearroles and | The leader assigns clearly the following roles
responsibilities | to team members — Compression, Ventilation,
Monitor & Defibrillation, IV Access and drugs,
Code Recorder.
4 | Knowing one's | IFa team member assigned for defibrillation
limitations does not know how to use the defibrillator, the
team leader assigns the role to a member whao is
capable of using the defibrillator.
5 | Knowledge Team leader tells team member to apply
sharing conductive gel properly and apply sufficient
pressure with the paddles on the chest before
delivering shocks
6 | Constructive IFa team member fails to synchronize the
intervention defibrillator for a patient requiring cardioversion,
another team member intervenes and reminds
about synchronization.
7 | Reevaluation The patient continues to have persistent VF,
and and we have now given 3 shocks, one dose of
summarizing Epinephrine and Amiodarone each.
8 | Mutual respect | The team leader gives commands with respect to

team members, without shouting or criticism.
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Cardiac arrest - VF/VT
(Algorithm)

* Use defibrillator
as soon as it is
available

Start CPR
Bag mask ventilation with O,
Attach Defibrillator

Return of
Spontaneous
Circulation
(ROSC)

Stop CPR
Switch Roles
See Rhythm

IF'sinus rhythm with
pulse
—

Reversible causes - 5Hs 5Ts

1 1. Cardiovascular

IFVF/Pulseless VT | Pmmbnsis - Coronary

hrombosis - Pulmonary

Tamponade - Cardiac
Hypovolaemia

2. Pulmonary
Pneumothorax - Tension
Hypoxia

3. Renal
Hypokalaemia /

2 minutes of
High Quality CPR

SHOCK
200 |
Biphasic
Hyperkalemia

H- [ Acidosis
4. Miscellaneous

Toxins

Hypothermia

After 1st shock — Ensure ivfio access

‘ After 2nd shock — Epinephrine 1 mg iv bolus, consider advanced airway ‘

After 3rd shock — Amiodarone 300 mg iv, Treat reversible causes - 5Hs 5Ts

[Aﬂ:er 4th shock — Repeat Epinephrine 1 mg iv after every even shock

‘ After 5th shock — Amiodarone 150 mg iv, second dose

30
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Cardiac Arrest - Asystole / PEA
Algorithm

Start CPR
Bag mask ventilation with O,
Attach Defibrillator

Stop CPR
See Rhythm

Flat line on monitor I

Organized rhythm on monitor

=

Check leads Check Pulse — if
Augment leads absent,
if still Aat, PEA(pulseless electrical

ASYSTOLE confirmed activity) confirmed

¥

High Quality

CPR — 2 min
Epinephrine 1 mg iv

(during alternate set of 5 cycles)

Rule out 5Hs & 5Ts

S~

Reversible causes - 5Hs 5Ts

1. Cardiovascular
Thrombosis - Coronary
Thrombasis - Pulmonary
Tamponade - Cardiac
Hypovolaemia

Organized rhythm with pulse

2. Pulmonary
Pneumothorax - Tension Return of
Hypoxia Spontaneous
3. Renal Circulation

Hypokalaemia /
Hyperkalemia
H+ | Acidosis
4. Miscellaneous
Toxins
Hypothermia

(ROSC)

31
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Post Cardiac Arrest Care
Algorithm

Return of
Spontaneous Circulation
(ROSC)

‘ A - Airway ‘

4 N

Reversible causes - 5Hs 5Ts
1. Cardiovascular
Thrombosis - Coronary

‘ B - Breathing ‘

‘ C - Circulation ‘

A

Thrombosis - Pulmonary Consider advanced airway D— Disability /
Tamponade - Cardiac Response
Hypovolaemia

2. Pulmonary E-ECG ‘

Pneumothorax - Tension Optimize
Hypoxia Oxygenation
3. Renal Maintain 02 saturation > 94%
Hypokalaemia | E] Optimize Ventilation
Hyperkalemia Give breaths at 10/min
H- / Acidosis Target PETCO2 35-40 mmHg
4. Miscellaneous
Toxins
Hypothermia
\ J

Optimize Circulation
IF Systolic BP < 90 mmHg
IV/IO bolus — 1-2 L of NS/RL

Vasopressor infusion
Epinephrine 0.1-0.5 mcg/ kg/min
® Norepinephrine 0.1-0.5 mcg/ kg/
min

D

Following tdmmands?
ask patient to squeeze
hand

IFNO,
Targeted Temperature

Management (32°C-36°C for
at least 24 hours) infuse 4° C
cold saline [ RL

IFYES,
12 lead ECG

IFSTEMI,

Coronary Reperfusion IFNo STEMI, Advanced Critical

Care

32
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Peri-arrest Management
Responsive patients (AB VOMIT)

Airway - Ensure it is patent

5. Monitor - See rate & rhythm

2. Breathing - Ensure rate & pattern is 6. IV Access
normal 7. Treat as below after considering
3. Vitals heart rate,ECG rhythm & blood pressure.
4. 0,
Systolic BP > 90 mmHg Systolic BP < 90 mmHg
Atropine 0.5 mg iv, every 3-5 minutes,
g maximum 3 mg (cumulative)
=
3 * (IF no response)
% .
g Observe and Transcutaneous Pacing )
g monitor *{IFnot available or not effective)
E Dapamine infusion 2-10 mcg/kg/min (or)
:":’ Epinephrine infusion 2-10 mcg/min
12 Lead ECG Synchronized cardioversion
Regular, Narrow QRS e Sedate (IV Midazolam 1-2 mg) /
1. Vagal manoeuvres Fentanyl 50-100mg
2. Adenosine 6 mg IV, Synchronize defibrillacor
repeat with 12 mg Select energy (according to
3. Beta blockers / Calcium rhychm)
- channel blockers
‘= |4. Expert consultation (Inicial recommended energy doses
~§. in biphasic current)
Q | Irregular, Narrow QRS
v |1 Beta blockers / Calcium ¢ Atrial Flutcer & SVT: 50-100 |
A channel blockers e VT:100 |
% 2. Expert consultation e Atrial Fibrillation: 120 |
o
v Broad QRS
® |1 Adenosine 6 mg |V,
% if regular and
manomarphic
(re-entry SVT)
2. Amiodarone 150 mg
slow IV over 10 minutes
3. Expert consultation

33

* Manage Peri-Arrest by correlating patients heart rate against blood pressur
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ECG algorithm
(Tachyarrhythmias )

QRS complex
width
Broad Narrow
>3 small square (>0.12 sec) <3 small square (<0.12 sec)
| R-R interval regular? | R R interval regular?
No | Yes | | chaotic | ( | |
Y y
Ventricular Ventricular :;?allfrh:r:“au?:h v
Tachycardia Fibrillation 1al UtLer wi
(Hair comb) (scribbling) varying block P w£|
MAT with varying
Y AV conduction
| AF with aberrancy |
Atrial fibrillation ¥
can be regular in Sawtooth Present | l Absent [ After QRS I
high rates ov if it
is associated with
\ Y
complete heart
block Acrial Sinus . .
gc Flutter Tachycardia Suprauer_ltrn:ular
Atrial Tachycardia (SVT)
tachycardia * AV Re-entry
Tachycardia(AVRT)

AtrioVentricular
Nodal Re-entry
Tachycardia (AVNRT)

34
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ECG algorithm

(Bradyarrhythmias )

'

* Normal PR interval =
small square (0.12 — 0.20 sec)
* Prolonged PR interval = > 5
small square (> 0.20 sec)

RR Interval regular

=N

See PR interval See PR |nt.erval

N

Progressive IConstant PRI I Normal PR I I Pmlonged PR |

increase in PR

Y Y

9

MobitzTypell IMubil:zType ||| ] ?nusrd_
radycardia

First Degree
AV Block

A

P:QRS dissociation?

A\

Complete Heart Block
(Third Degree AV Block)

Bradycardia with retrograde or merged P after QRS is junctional

35
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Acute Coronary Syndrome (ACS)
Algorithm

Symptoms
suggestive of ischaemia
(angina persists 15 min
or longer with other
symptom)

EMS assessment

® Monitor, support ABCs

® Administer Aspirin, 02, NTG &

Morphine

® Obtain 12 lead ECG — iF ST
elevation — notify hopital

® |Jse fibrinolytic checklist, if

prehospital fibrinolysis

ER assessment (<10 min)
= Vital signs, 02 saturation
|\ access
e Brief history & targeted exam
» Fibrinolytic checklist
— check contraindications
» Cardiac markers, electrolytes, coagulation
studies
» Portable chest x-ray

ER Treatment - General
= 02, start at 4 Lfmin & titrate (iF D2 sat< 94%)
= Aspirin 160-325 mg chewable (if not given before)
= Nitroglycerin (NTG)
sublingual — 5 me (3 doses, 5 min apart)
spray — 400 mcg (3 doses, 5 min apart)
« Morphine |V, if discomfort not relieved by NTG

12 lead ECG
shows ST elevation or new
onset LBBB

~
Contraindications
1. Aspirin
True Aspirin allergy

Recent [ active Gl bleeding ST-elevation M|

(STEMI)

2. Nitroglycerin
RV infarction
Hypotension (SBP < 90mmHg)
Bradycardia (HR < 50/min)
Tachycardia (HR > 100/min)
Phosphodiesterase inhibitor
use within 24-48 hours

- /

Start
adjunctive therapy
Do not delay reperfusion

PCI / Fibrinolysis
® Door-to-balloon time < 90 min
® Door-to-needle time <« 30 min

*ABC —Airway, Breathing, Circulation "EMS — Emergency Medical Services
*ER — Emergency department *PCI- Percutaneous Coronary Intervention

36
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Identify clinical features StrOke
of possible stroke H
Activate Emergency Response Algorlthm
4 ™
Critical EMS M Cincinnati Prehospital
ritica anagement
» Support ABCs; Administer 02 Stroke Scale
» Prehospital Stroke Assessment
» Establish Time Zero F-A-5-T
» Transfer to Stroke centre 1. Facial droop
» Alert hospital 2. Arm Drift
¢ Check Glucose 3. Slurred Speech
4. Transport to Stroke Centre
ER General Assessment \ -
ABCs, vital signs » Neurological screening
« 02 = Activate stroke team
» |V access E lab testse Urgent CT [ MRI
» Blood Glucose « 12 lead ECG
CT scan shows ( Critical Time Periods )
no haemorrhage
. . Perform
Action [ Intervention within
Stroke team assessment
# Review history
» Establish Time Zero General assessment 10 min
» Neurologic examination (NIH .
Stroke Scale) Neurologic assessment 25 min
CT Scan 25 min
Fibrinoloysis (from ER arrival)| g0 min
Fibrinolysis (from Time Zero) | 3 hours
Acute Ischaemic Stroke Admission to stroke unit/ICU| 3 houre
» Consider Fibrinolytic therapy
(onset < 3 hours)

- /

» Check fibrinolytic exclusions
» Repeat neurologic exam

Review risks | benefits

» Administer Fibrinolytic therapy (rtPA

» No anticoagulants or antiplatelets for
24 hrs

* Admission to stroke unit | ICU

* NIH Stroke Scale — National Institute of HealthStroke Scale
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Electrical therapies used in ACLS

1) Defibrillation (Unsynchronized shock)
2) Synchronized Cardioversion
3) Transcutaneous Pacing

Defibrillation

Indication: Cardiac arrest patient with VF [ Pulseless VT on
monitor VF/Pulseless VT on maonitor

Energy used:

120-200 | Biphasic current (based on manufacturer recommendations;
if not known, then use 200 |) 360 | Monophasic.

Steps:

1) Select energy

2) Apply conductive gel on paddle placement sites

3) Place paddles on the patient's chest - sternal paddle below the right
clavicle, apex paddle on the left 5Sth intercostal space on the midaxillary
line

4) Charge the defibrillator (pressing the charge button under the right thumb
on the apex paddle )

5) Clear the patient by warning loudly - “Shocking - everybody stay clear”

B) Apply pressure (enough to cause mild indentation) on the chest and press
shock buttons on both paddles simultaneously.

7) Resume chest compressions immediately (do not delay by checking for
pulse or analyzing rhythm)

Transthoracic impedence:

For shock energy to be delivered maximally to the heart, transthoracic
impedence has to be kept to a minimum. This can be done by

1) Using conductive gel - ensures maximum energy is delivered to the
myocardium by decreasing impedence, ensures better contact between
the paddles and chest wall.

2) Pressing the paddles and ensuring adequate contact with chest wall
- until the indicator on the sternal paddle goes green (red and yellow
indicate insufficient contact)

3) Pressing the paddles until there is indentation of the chest wall
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Defibrillator safety:

1) Avoid 02 flowing across the chest by avoiding giving ventilations during
defibrillator use.

2) Charge the defibrillator only after the paddles are placed on the chest,

3) Avoid holding the defibrillator paddles in your hands for long

4) Warn loudly - “Shocking, everybody stay clear!” and checking visually
before delivering shock

5) Put the paddles back on the defibrillator immediately after the shock is
delivered

6) Do not hold both paddles on one hand

Synchronized cardioversion

Indications:
A patient with tachycardia and haemodynamically unstable (hypotension,
and signs and symptoms of poor perfusion)

Initial energy doses recommended

Differs according to the rhythm on the monitor

1) Atrial Autter and Supraventricular tachycardia - 50 to 100 | Biphasic

2) Ventricular tachycardia - 100 |

3) Atrial fibrillation - 120 ) and above IFthe rhythm does not convert, increase
energy levels for subsequent shocks.

Steps:

1) Sedate the patient - IV Midazolam 1 to 2 mg / Fentanyl 50-100 mg

2) Select energy dose according to the rhythms mentioned above

3) Set the defibrillator to “Synchronization” mode - this is confirmed by
“Sync” display on the monitor, and by dots or dashes identifying R waves

4) Apply gel

5) Place paddles

6) Charge the defibrillator

7) Clear the patient

8) Shock - since the shock is delivered only at the next synchronization
(with R wave), you may need to hold the paddles a little longer to
confirm that shock has been delivered
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Transcutaneous pacing

Indications - A patient with bradycardia and showing symptoms and
signs of poor perfusion (including hypotension)

Steps:

1) Sedate the patient

2) Apply adhesive pacing pads on the patient’s chest

3) Set the defibrillator to pacing mode

4) Select the desired pacing heart rate (80/min or above)

5) Increase the pacing current by 5 mAmp at a time while watching the
monitor for the pacing impulses to appear (pacing current spike followed
by broad QRS complex at the set heart rate) - electrical capture

6) After the impulses appear, increase the current by another 5-10 mAmp
as a safetly margin above the threshold
Check the vitals - pulse rate should match the set pacing rate
(mechanical capture), BP should recover
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Mahatma Gandhi Medical College & Research institute (MGMCRI)

ARRHYTHMIAS

Normal Sinus Rhythm

P10 Apr 15 12:53:17 MR 79
Manual Lead 11 10mm/mV .05-150 Hz

L

A
PPrint Strip



Mahatma Gandhi Medical College & Research Institute (MGMCRI)

Ventricular Fibrillation
pDelayed

5-150 Hz

Ventricular Tachycardia (Monomorphic)

P10 Apr 15 12:53:29 HR 85
Manual Lead II 10mm/mV .0O!

Asystole

P10 Apr 15 12:53:41
Manual Le_ad II  10mm

Pulseless electrical activity

P10 Apr 15 12:53:17 HR 79
“Manual Lead II 10mm/mV .05-150 Wz

A
PPrint Strip PHILIPS
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Mahatma Gandhi Medical College & Research Institute (MGMCRI)

Acrial Fibrillation

P10 Apr 15 12:54:05 HR 135
Manual Lead II 10mm/mV  .05-150 H

g

PHILIPS
Atrial Flutter (with 2:1 AV block)
Ll I'GJLU
Sinus Tachycardia
PDzlayed. P10 Apr
| s 20 Jv
A
PHILIPS . PPrint s

Supraventricular Tachycardia
bhelayed



Mahatma Gandhi Medical College & Research Institute (MGMCRI)

Sinus Bradycardia

g = pDelayed
05 150 Hz
1st degree AV Block

P10 Apr 15 12:54:17 HR 212
Manual Lead I1 10mm/mV .05-150 Hz

PHILIPS

2nd degree Type 1 AV Block

Plelayed P10 Apr 15 (12:§
Manual Lead 11

e el

2nd degree Type 2 AV Block

P10 Apr 15 13:08:46 HR 45 PDeLayed
Manual Lead 11 10mm/m¥ = .05-150 Hz

-
BPrint Strip PHILIPS

3rd degree AV Block (Complete AV Block)

P10 Apr 15 13:06:38 HR 48
Manual Lead 11 10mm/mV .05-150 Hz

'y
BPrint Strip
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Mahatma Gandhi Medical College & Research Institute (MGMCRI)

Drugs

Anaesthesiology Postgraduates

Dr. Janani .N
Dr. Saranya .N
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