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At the end of this course participants should be able to 
demonstrate:
– How to assess the collapsed victim
– How to perform chest compression and rescue breathing (CPR)
– How to operate an automated external defibrillator safely
– How to place an unconscious breathing victim in the recovery position

Objectives
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In Europe every 45 seconds a cardiac arrest takes place

Bystander CPR is a vital intervention before arrival of 
emergency services

Early resuscitation and prompt defibrillation (within 1-2 
minutes) can result in >60% survival

Background
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Chain of survival
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Approach safely

Check response

Shout for help

Open airway

Check breathing

Call 112

30 chest compressions

2 rescue breaths
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Shake shoulders gently
Ask “Are you all right?”
If he responds
 Leave as you find him.
 Find out what is wrong.
 Reassess regularly.

Check response
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Open airway
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Check breathing
Approach safelyApproach safely

Check response

Shout for help

Open airway
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Look, listen and feel for NORMAL breathing

Check breathing
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Check breathing
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Occurs shortly after the heart stops 
in up to 40% of cardiac arrests

Described as barely, heavy, noisy or gasping breathing

Recognise as a sign of cardiac arrest

Abnormal breathing
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Start CPR in any unresponsive person with 
absent or abnormal breathing. 

A short period of seizure-like movements can 
occur at the start of cardiac arrest. Assess the 
person after the seizure has stopped: if 
unresponsive and with absent or abnormal 
breathing, start CPR. 

Abnormal breathing
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CAROTID PULSE CHECK
Not recommended for lay 

rescuers
Use the index and middle 

fingers in the groove on 
one side of the neck only

Check for breathing and 
carotid pulse at the same 
time
 Extend neck 
 No more than 10 seconds
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CAROTID PULSE CHECK

Pulse absent or unsure
Start chest compressions

Continue 30 chest compressions : 2 rescue breaths

Do not re-check for carotid pulse or signs of life

Pulse definitely present
Give rescue breaths on their own at a rate of 10 per minute

Re-check for carotid pulse or signs of life after 1 minute
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Place the heel of one hand in 
the centre of the chest

Place other hand on top 
 Interlock fingers or avoid 

putting pressure on the side of 
the chest

Compress the chest
 Rate 100 – 120 min-1

 Depth 5 – 6 cm
 Equal compression : relaxation

When possible change CPR 
operator every 2 min

Chest compressions
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Chest compressions
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2 Rescue breaths
Approach safelyApproach safely
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Open airway

Check breathing
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Rescue breaths

Pinch the nose
Take a normal breath
Place lips over mouth
Blow until the chest rises
Take about 1 second
Allow chest to fall
Repeat
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GENERAL POINTS ON USING FACE-MASKS

Extend neck fully
Create a good seal between mask and victim’s mouth and nose
Deliver each breath over 1 second
Blow just enough to make chest rise and fall as in normal breathing
 Do not over-ventilate

Combine 30 chest compressions with 2 rescue breaths 
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USE OF OXYGEN

Supplemental oxygen 
can be used in cardiac 
arrest if available

Given via a bag-valve 
mask or pocket-mask

Give as much as 
possible as soon as 
possible: Flow rates 
of 10-15L/min
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USE OF OXYGEN

Removal of oxygen from victim during 
defibrillation

Take care with 
automated external 
defibrillators:
 Stick pads down firmly

 Remove oxygen 
source at least 1 metre 
from victim’s chest 
during shocks
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Continue CPR

    30 2
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TWO-RESCUER CPR

30 chest compressions : 2 
rescue breaths 
 One rescuer performs rescue 

breaths
 The other performs chest 

compressions

Use of the AED:
 One rescuer operates AED and 

attaches pads
 Other rescuer performs CPR
 Only interrupt CPR to analyse 

and to deliver shock
Continue chest compressions 

whilst attaching AED pads
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Any 
questions?
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Defibrillation
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Approach safely

Check response

Shout for help

Open airway

Check breathing

Call 112

Attach AED

Follow voice 
prompts
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Switch on AED

Some AEDs will automatically switch themselves on when the 
lid is opened
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Attach pads to victims bare chest
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Analysing Rhythm: Do not touch victim
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Shock indicated

Stand clear
Deliver shock
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      30        2

Shock delivered: Follow AED 
instructions
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No shock advised: Follow AED 
instructions

      30        2

https://www.erc.edu/


Any 
questions?
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If victim starts to breathe normally place 
in recovery position
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CPR in children

Adult CPR techniques can be used on children

Compressions at least 1/3 of the depth of the chest
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 Age > 8 years
use adult AED

 
 Age 1-8 years

use paediatric pads / 
settings if available 
(otherwise use adult 
mode)
 

 Age < 1 year
use only if manufacturer 

instructions indicate it is 
safe

AED in children
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Any 
questions?
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CHOKING: ALGORITHM
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CHOKING

Back Blows
Abdominal thrusts: 

position of first 
hand

Abdominal thrusts: 
position of second 

hand
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Arresto cardiocircolatorio (CA)

Cardiac arrest (CA) is a clinical syndrome defined as the 

“cessation of cardiac mechanical activity, as confirmed by 

the absence of signs of circulation” 

Varvarousis D, Varvarousi G, Iacovidou N, D’Aloja E, Gulati A, Xanthos T. The pathophysiologies of asphyxial vs dysrhythmic cardiac arrest: implications for resuscitation and post-event management. The American 
Journal of Emergency Medicine. 2015;33(9):1297-1304. doi:10.1016/j.ajem.2015.06.066 



Cenni di emodinamica

 Hall JE. Guyton and Hall Textbook of Medical Physiology. Elsevier; 2020.​



Bootsma IT, Boerma EC, de Lange F, Scheeren TWL. The contemporary pulmonary artery catheter. Part 1: placement and waveform analysis. J Clin Monit Comput. Published online February 10, 2021. 
doi:10.1007/s10877-021-00662-8 ​



In-Hospital vs Out-of-Hospital CA



Epidemiologia di CA
Arresto cardiaco 3° causa di morte in Europa

Gräsner JT, Herlitz J, Tjelmeland IBM, et al. European Resuscitation 
Council Guidelines 2021: Epidemiology of cardiac arrest in Europe. 
Resuscitation. 2021;161:61-79. doi:10.1016/j.resuscitation.2021.02.007



Rittenberger JC, Raina K, Holm MB, Kim YJ, Callaway CW. Association between Cerebral Performance Category, Modified Rankin Scale, and Discharge Disposition after Cardiac Arrest. Resuscitation. 
2011;82(8):1036-1040. doi:10.1016/j.resuscitation.2011.03.034
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Fisiopatologia di CA
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Danno cerebrale da CA
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La catena della sopravvivenza 
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Bystander CPR su vittime NON in ACC
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Il ritmo normale
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Ischemia del miocardio e aritmogenesi
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Defibrillazione



Delgado H, Toquero J, Mitroi C, Castro V, Lozano IF. Principles of External 
Defibrillators. IntechOpen; 2013. doi:10.5772/52512

Defibrillazione



Rischi da contatto durante erogazione 
shock
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CPR




Automated Chest Compression
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CHOKING
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position of second 
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Bierens JJLM, Lunetta P, Tipton M, Warner DS. Physiology Of Drowning: A Review. Physiology (Bethesda). 2016;31(2):147-166. doi:10.1152/physiol.00002.2015

Drowning is formally defined as the process of 
experiencing respiratory impairment from 
submersion/immersion in liquid



https://www.rcemlearning.co.uk/reference/drowning/#1568890491084-3a97dd39-a049

‘Submersion’  the airway going below the level of the ⇒
surface of the liquid

‘Immersion’  liquid being splashed across a person’s ⇒
face.
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 ↑ humidity of the ambient air ⇒
 ↓ limited evaporation of sweat above the water 

Sweating also occurs under water⇒
This sweat does not contribute to body cooling 
Skin temperature ↑⇒
cutaneous warm thermoreceptors (C-type fiber) interact with keratinocytes through TRPVc spinal →
dorsal horn/trigeminal nerve  hypothalamic thermoregulatory centers (pre-optic area) cutaneous → ⇒
vasodilatation  ⇒

 ↓ SVR ⇒
HR ⇒

 ↑ RR ventricular arrhythmias 

Sweating⇒
dehydration⇒
thrombosis 

Leaving the tub⇒
loss of the hydrostatic squeeze⇒
Hypotension
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DROWNING
Drowning victims need early 
rescue breaths
Safety of rescuer is very 
important, but victim should be 
removed from water as soon as 
possible 
Rescue breaths can be given 
whilst in the water if you are 
trained to do so
AED can be used (on dry land 
or in rescue boat) if victim’s 
chest is dried

Approach safely

Check response

Shout for help

Open airway

Check breathing

Send someone to call 112

5 rescue breaths

30 chest compressions

2 rescue breaths

If alone, call 112 after 1 minute

https://www.erc.edu/
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