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Today's agenda

Paediatric cardiac arrest;
Advanced Paediatric Life Support (APLS)

RobinAid Foundation Angrés M 10_2015 Bucharest Marie Curie Children‘s Hospital
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Let's continue our walk

Important topics in Paediatric Cardiac
Critical Care
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1. The importance of cardiac output and
cardiovascular medications v

2. Human factors in paediatric cardiac critical care

3. Receiving patient from OT: assessment,
preparation and handing-over process

4. Invasive and non-invasive methods of
monitoring in the PCICU

5. Principles of mechanical ventilation and blood
gas interpretation

6. Importance of pain management in paediatric
cardiac critical care v/

7. Fluid management and treatment of metabolic
disorders

RobinAid Foundation Angrés M 10_2015 Bucharest Marie Curie Children‘s Hospital

14 important topics
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8. Fast-track extubation in pediatric cardiac surgery

9. Resuscitation: management of cardiac arrest

10. Medistinal bleeding and cardiac tamponade
blood transfusion, coagulation disorders, and
postoperative anticoagulation

11. Infections in the cardiac intensive care unit

12. Cardiac arrhythmias and care of patients with
temporary pacemaker

13. Renal failure: prevention, identification,
management, and replacement therapy

14. Neurological complications, gastrointestinal
complications, and nutrition

RobinAid Foundation Angrés M 10_2015 Bucharest Marie Curie Children‘s Hospital

14 important topics
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The highly complex paediatric patients with congenital or acquired heart disease require
interprofessional teamwork and collaboration to ensure high quality outcomes with low
mortality and morbidity.

RobinAid Foundation Angrés M 10_2015 Bucharest Marie Curie Children‘s Hospital
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Anticipation and prevention are the most important keys for recognition, diagnosis, and
successful management of all potential risks and complications in the postoperative critical care
of paediatric cardiac patients.

the art of anticipation

patience i observation

, awareness

RobinAid Foundation Angrés M 10_2015 Bucharest Marie Curie Children‘s Hospital
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Advanced Paediatric Life Support is designed Chain of survival

to give the learner the ability to assess and
quickly respond to pediatric emergencies
including respiratory arrest and cardiac arrest.

RobinAid Foundation Angrés M 10_2015 Bucharest Marie Curie Children‘s Hospital
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= Acquire the ability to recognize an infant or
child whom requires advanced life support.

= Learn the importance and technique for
guality and effective CPR and advanced life
support.

= Learn effective team coordination and team
member roles in resuscitation.

RobinAid Foundation Angrés M 10_2015 Bucharest Marie Curie Children‘s Hospital
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» The first step in cardiac arrest is prevention.

» |f cardiac arrest does occur, effective high
quality CPR is the most important aspect in
successful resuscitation.

= Studies show that poor skills by healthcare
workers lead to increased incidences of
death and brain death.

RobinAid Foundation Angrés M 10_2015 Bucharest Marie Curie Children‘s Hospital

Key points

w—
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Ol no, not I, | widl survine! Oh,
as Long as | lonow how to Lay...
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» Cardiac arrest is defined as “cessation of
cardiac mechanical activity, determined by
the inability to palpate a central pulse,
unresponsiveness and apnea.”

RobinAid Foundation Angrés M 10_2015 Bucharest Marie Curie Children‘s Hospital

Definition
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» This definition was proposed in the
paediatric Utstein guidelines in 1995, the
first pediatric guidelines that established
definitions and templates for reporting of
events surrounding cardiac arrest.

RobinAid Foundation Angrés M 10_2015 Bucharest Marie Curie Children‘s Hospital

Definition

AN

Zaritsky A, Nadkarni V, Hazinski MF, Foltin G, Quan L, Wright
J, et al. Recommended guidelines for uniform reporting of
pediatric advanced life support: The Pediatric Utstein Style: A
statement for healthcare professionals from a task force of the
American Academy of Pediatrics, the American Heart
Association, and the European Resuscitation Council.
Resuscitation. 1995;30:95-115
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» The are four phases of cardiac arrest:

— pre-arrest

— no-flow

— low flow

— post-resuscitation (with distinct pathology
and therapy)

Berg MD, Nadkarni VM, Zuercher M, Berg RA. In-hospital
pediatric cardiac arrest. Pediatr Clin North Am. 2008;55:589—
604

RobinAid Foundation Angrés M 10_2015 Bucharest Marie Curie Children‘s Hospital

4 phases of cardiac arrest
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1. Pre-arrest phase

RobinAid Foundation Angrés M 10_2015 Bucharest Marie Curie Children‘s Hospital

4 phases of cardiac arrest

» The pre-arrest phase consists of events
leading to cardiac arrest.

» These events include environmental risk
factors and paediatric pathologic conditions.

» The goal of this phase is to identify and treat
precipitating factors for cardiac arrest.
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2. No-flow phase

RobinAid Foundation Angrés M 10_2015 Bucharest Marie Curie Children‘s Hospital

4 phases of cardiac arrest

» The no-flow phase represents untreated
cardiac arrest prior to recognition by a lay
bystander in the community or a medical
provider in the hospital setting
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3. Low-flow phase

RobinAid Foundation Angrés M 10_2015 Bucharest Marie Curie Children‘s Hospital

4 phases of cardiac arrest

» The low-flow phase begins at the initiation of
CPR.

» Chest compressions combined with
ventilation provide coronary and cerebral
perfusion.
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4. Post-resuscitation phase

RobinAid Foundation Angrés M 10_2015 Bucharest Marie Curie Children‘s Hospital

4 phases of cardiac arrest

» The post-resuscitation phase begins with
ROSC (return of spontaneous circulation).

= ROSC is the initial therapeutic goal in CA
and is a measure of the initial success

» Post-resuscitation care must be focused on
reducing neuronal loss.
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» The incidence of out-of-hospital cardiac
arrest is between 7.5 and 11.2 patients per
100,000 person-years.

= A prospective multicenter study determined
that the incidence of paediatric cardiac
arrest is greater in infants versus children
and adolescents (72.7 vs. 3.7 vs. 6.3 per
100,000 person-years).

RobinAid Foundation Angrés M 10_2015 Bucharest Marie Curie Children‘s Hospital

Out-of-hospital pediatric cardiac

arrest

Atkins DL, Everson-Stewart S, Sears GK, Daya M,
Osmond MH, Warden CR, et al. Epidemiology and
outcomes from out-of-hospital cardiac arrest in children:

The resuscitation outcomes consortium epistry-cardiac
arrest. Circulation. 2009;119:1484-91.
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» In-hospital cardiac arrest occurs in 2 - 6% of
the patients admitted to a paediatric
intensive care unit.

= As expected, a majority (71-88%) of the
patients with in-hospital cardiac arrest have
chronic pre-existent conditions, most

commonly pulmonary, cardiac,

gastrointestinal, neurologic and oncologic_ Moler FW, Meert K, Donaldson AE, Nadkarni V, Brilli RJ,
Dalton HJ, et al. In-hospital versus out-of-hospital pediatric
cardiac arrest: A multicenter cohort study. Crit Care Med.
2009;37:2259-67

RobinAid Foundation Angrés M 10_2015 Bucharest Marie Curie Children‘s Hospital
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» The first documented rhythms in a majority
of pediatric patients with in-hospital cardiac
arrest are asystole and bradycardia.

= Ventricular fibrillation or pulseless ventricular
tachycardia is reported in 10-14% of the
patients with in-hospital cardiac arrest.

RobinAid Foundation Angrés M 10_2015 Bucharest Marie Curie Children‘s Hospital

In-hospital pediatric cardiac

arrest

Moler FW, Meert K, Donaldson AE, Nadkarni V, Brilli RJ,
Dalton HJ, et al. In-hospital versus out-of-hospital pediatric
cardiac arrest: A multicenter cohort study. Crit Care Med.
2009;37:2259-67
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= About 50 to 65% of children requiring CPR
are <1yr,

= of these, most are < 6 mo.

= About 6% of neonates require resuscitation
at delivery.

» The incidence increases significantly if birth
weight is < 1500 g.

RobinAid Foundation Angrés M 10_2015 Bucharest Marie Curie Children‘s Hospital

age.
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» |n contrast to adults, cardiac arrest in infants
and children does not usually result from a
primary cardiac cause.

= More often it is the terminal result of
progressive respiratory failure or shock, also
called an asphyxial arrest.

RobinAid Foundation Angrés M 10_2015 Bucharest Marie Curie Children‘s Hospital

Cause of cardiac arrest

Pathway to pediatric cardiac arrest

Precipitating Conditions
Respritatory Circulatory Sudden Cardiac
(Arrhythmia)
Respiratory
Distress
Shock
Respiratory
Failure

|

‘ Cardiopulmonary Failure ‘

l

Cardiac Arrest
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RESPIRATORY SHOCK

OH: Respiratory Failure (upper
pIECory (upp OH: Hypotension (hypovolemic,

Gulowen gionay.obsbction, cardiogenic & distributive shock)

submersion)
Asphyxial arrest

[H: Hypotension

[H: Respiratory Failure (airway (metabolic/electrolyte, acute

obstruction, acute pulmonary

edema, disordered breathing) ischemia, toxicologic, pulmonary
embolism)

RobinAid Foundation Angrés M 10_2015 Bucharest Marie Curie Children‘s Hospital

RobinAICl Cause of cardiac arrest

SUDDEN

OH: SIDS, arrhythmia

IH: Arrhythmia
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» Asphyxia begins with a variable period of
systemic hypoxemia, hypercapnea, and
acidosis, progresses to bradycardia and

hypotension, and culminates with cardiac
arrest

RobinAid Foundation Angrés M 10_2015 Bucharest Marie Curie Children‘s Hospital

Cause of cardiac arrest

CLINICAL EFFECTS OF ASPHYXIA

Asphyxia

Decreased oxygen

tension and
reduced Hb

Cyanosis !
!
Unconsciousne
ss
|
!
Loss of
muscle power .

Sphincter relaxation |G

Capillary
endothelium
damage

Increased
capillary
permeability

Pulmonary
edema

Capillary stasis
and engorge ment

Increased
o intracapillary
pressure

Voiding of urine,

stools, semen

Tardieu’s spots

Capillary
rupture

o

’,
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= Non cardiac Causes for cardiac arrest in

children:
— bronchospasm
— burns
— drowning
— foreign body aspiration
— gastroenteritis (vomiting / diarrhea)
— sepsis
— seizures

RobinAid Foundation Angrés M 10_2015 Bucharest Marie Curie Children‘s Hospital
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= Another mechanism of cardiac arrest,
ventricular fibrillation (VF) or pulseless
ventricular tachycardia (VT), is the initial
cardiac rhythm in approximately 5% to 15%
of pediatric in-hospital and out-of-hospital
cardiac arrests.

RobinAid Foundation Angrés M 10_2015 Bucharest Marie Curie Children‘s Hospital

Cardiac causes
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= The incidence of VF / pulseless VT cardiac g Normal Sinus Rhythm
arrest rises with age. /

» Increasing evidence suggests that sudden
unexpected death in young people can be
associated with genetic abnormalities in

myocyte ion channels resulting in

abnormalities in ion flow.

RobinAid Foundation Angrés M 10_2015 Bucharest Marie Curie Children‘s Hospital
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Table 4. Risk-Adjusted Rates* of Survival Outcomes by Calendar Year

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 Adjusted RRper  Pfor
(n=28) (n=37) (n=64) (n=89) (n=98) (n=149) (n=125) (n=154) (n=193) (n=94) 1y(95% Cl) Trend

Survival to discharge, % 14.3 22.5 37.9 31.0 30.8 24.3 44.5 42.0 421 434 1.08 (1.01-1.16)  0.02

Acute resuscitation survival,7 % 42.9 64.3 749 55.6 72.3 63.3 79.7 746 80.3 81.2 1.04 (1.01-1.07) 0.006
Postresuscitation survival,= %  33.3 36.3 49.8 53.1 42.4 38.9 56.4 56.7 52.5 53.6 1.04 (0.98-1.09) 0.17

Cl indicates confidence interval; RR, rate ratio.

*Risk-adjusted rates and adjusted RRs per year for the study outcomes of survival to discharge, acute resuscitation survival, and postresuscitation survival are
reported for the overall cohort by calendar year.

*Risk-adjusted rates for each calendar year were obtained by multiplying the observed rate for the reference year (2000) with the corresponding RRs for 2001 through

PSSR MRS BOSe e | MIAS ES R SRS YOO T RSB R R BRI TR B
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= Qverall survival in children with an in-hospital cardiac arrest has improved substantially over the
past decade without hiagher rates of sianificant neuroloaical disability

= Girotra et al Survival (2013): Trends in Pediatric In-hospital Cardiac Arrests; Circ Cardiovasc Qual Outcomes

' #Postresuscitation survival was determined by the number of patients with acute resuscitation survival who survived to hospital discharge divided by the number
surviving the acute resuscitation.

RobinAid Foundation Angrés M 10_2015 Bucharest Marie Curie Children‘s Hospital
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» Children with surgical-cardiac disease have
significantly better survival to hospital
discharge after an in-hospital cardiac arrest
compared with children with medical-cardiac
disease and non-cardiac disease.

RobinAid Foundation Angrés M 10_2015 Bucharest Marie Curie Children‘s Hospital

Survival from

In-hospital cardiac arrest
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Journal List > J Emerg Trauma Shock > v.3(3); Jul-Sep 2010 > PMC2938493

™y Journal of Emergencies;, | Y o
}# Trauma, and Shock \""" Instructions

Synerguing Basic Science, Clinical Medicine, & Global Heafth Submit article

J Emerg Trauma Shock. 2010 Jul-Sep; 3(3): 273-276. PMCID: PMC2938493
doi: 10.4103/0974-2700.66531

Out-of-hospital cardiac arrests in children

Antti K&marainen

RobinAid Foundation Angrés M 10_2015 Bucharest Marie Curie Children‘s Hospital

RobinAlld Out-hospital cardiac arrest

Survival from

» The outcome is generally poor, as only 2 -
9.6% of patients survive to hospital
discharge.

» The neurologic outcome of survivors is good
only in 24-31% of patients.
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Unresponsive and
not breathing normally?

4m=)  [Call Resuscitation Team

CPR30:2
Attach defibrillator/monitor
Minimise interruptions

Assess rhythm

1 Shock Retum of
Minimise
interruptions

Immediately resume IMMEDIATE POST CARDIAC Immediately resume
CPRfor 2 min ARREST TREATMENT CPR for 2 min
Minimise interruptions » Use ABCDE approach Minimise interruptions

] Targeted temperature
management

DURING CPR TREAT REVERSIBLE CAUSES
» Ensure high quality chest compressions Hypoxia Thrombosis — coronary or pulmanary
: (Give cygen Hypo-/hyperkalaemia/metabolic Tamponade — cardiac

Hipee Hypothermiarhyperthermia Toxins

o
s Y CONSIDER
m Vascular accass = Ultrasound imaging
(intravenous orintragssecus) = Mechanical
» Give adrenaline every 3-5 min . Y
= Give amiodarone after 3 shocks = Extracorporzal CPR

wwwerc.edu |infoerc.ady
 Eurepes i 35, 2845 Niel, Belgiurm
Poster_ALS_Algerithr_ENG_20150320

Guidlines October 2015
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Collapsed / sick patient

Shout for HELP & assess patient

B -

Assess ABCDE
Recognise & treat
Oxygen, monitoring, IV access

Call resuscitation team

CPR 30:2
with oxygen and
airway adjuncts

Call resuscitation team

if appropriate

Apply pads/monitor
Attempt defibrillation
if appropriate

EUROPEAN
RESUSCITATION
COUNCIL

Advanced Life Support
when resuscitation
team arrives

wwewere.edu | infogperc.cdu
2015 i i 35,2845 Hie Begium
e Gourivzw ALS_HCAT_Algorithm_ENG_201 50330
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ntenatal counsalling)

(As
Team briefing and equipment check.

Maintain Temperature

N

PR —

Birth

Drythe baby
Maintain normal temperature
Start the clock or note the time

Assess (tone), breathing and heart rate

If gasping or not breathiny
Open the alrway
Give 5 inflation breaths
“onside

Re-assess.
Ifnoincrease in heart rate
look for chest movement

If chest not moving:
Rechack head position
Consider 2-person airway control

and other airway manozuvres
Repaat inflation braaths
$pO, monitoring  ECG monitoring
Look for a respo

L

Ifnoincrease in haart rate
look for chest movement

When tha chast is moving:
If heart rate is not detectable
or very slow (< 60 min”)
Start chest compressions
Coordinata compressions with PPV (3:1)

Reassess heart rate every 0 seconds
If heart rate Is not detectable

orvery slow (< 60 min")
consider venous access and drugs

Discuss with parents and debrief team

845 Hie, Bebgiurn

HLS_Algorithn_ENG_20150830

Newborn Life Support

Acceptable
pra-ductal Spo,
2min 60%
3 min 70%
4 min B80%
5 min 85%
10min  90%

Ingrease oxygen
(Guided by oximetry ifavalable)

Guidlines October 2015

EUROPEAN
RESUSCITATION
COUNCIL



@-53 counen " Basic Life Support and
Automated External
Defibrillation (AED) Guidlines October 2015

Unresponsive and
not breathing normally

Call Emergency Services

Give 30 chest compressions

Give 2 rescue breaths

EUROPEAN
& RESUSCITATION
As soon as AED arrives - co U Nc I L

Continue CPR 30:2

switch it on and follow
instructions
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Check response

If unresponsive

If unresponsive and

not breathing normally

w Call 112, send someone to getan AED

Start chest compressions
Immediately

As soon as AED arrives
Switch on the AED & attach pads

If shock Is Indicated

Follow AED Instructions

Basic Life Support
with the use of an Automated
External Defibrillator (AED)

m Shake gent
® sk loudly:"Are you al right?

® Open airviay & check for breathing

If breathing normally

Tum Into recovery position
ncliz
= Continue to 3ssess that breathing remains normal

® Place your hands in the cantre of the chest
® Deliver 20 chest compressions
-Prass firmly at least 5 cm but nomare than
& an desp
-Press atarate of at least 100/min butno more
than 120/min
= I rained and able combine chest compressions
with ventilations otherwiss continue with
compression only CPR
- Ssalyourlips around the mouth
~Blow steadily until the chest rises
~Give rexe breath when the chest falls
= Continue CPR 30 compressions to 2 ventilations

 Follow the spoken/visual directions

® Attach one pad below the left ampit

= Attach the other pad balow the right collar borse,
nexttothe breastbane

® If more than one rescuer: do notintemrupt CPR

= Stand clear and deliver shack
w Continue CPR

Continue CPR unless you are certain the victim has recovered and starts to breathe normally.

wiwerc.cdu | infogercedu

il 2845 Hiel, Belgium

_Aigorithr_ENG_2015 1001

Guidlines October 2015
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Unresponsive?

Shout for help

Open airway

Not breathing normally?

5 rescue breaths

No signs of life?

EUROPEAN
& RESUSCITATION
COUNCIL

15 chest compressions

2 rescue breaths
15 compressions

it

Call 112 or national
emergency number

after 1 minute of CPR

wrsercedu |infolercadu

i 1 35,2645 N, Belgiurn
Copyright © European Resuscitation Gouneilvzw Product reference: Poster_PAEDS_BLS_ Algarithm_ENG_20151014.
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Unresponsive?

Not breathing or
only occasional gasps

CPR (5 initial breaths then 15:2)
Attach defibrillator/monitor
Minimise interruptions

Call Resuscitation Team
(1 min CPRfirst, if alone)

Non-shockable
(PEA/Asystole)

Shockable
(VF/Pulseless VT)

Return of
1 5hock 4 J/Kg spontanecus
circulation

Immediately resume: IMMEDIATE POST CARDIAC Immediately resume:
CPR for 2 min ARRESTTREATMENT CPR for 2 min
Minimise interruptions = Use ABCDE approach Minimise interruptions

SRR T . Controlled oxygenation

consider amiodarone in -
d ventilat
= Investigations
= Treat precipitating cause

= Temperature control

I RESUSCITATION

= Ensure high- quality CPR: rate, depth, recil = Hypoxia
* Plan actions before intermupting CPR * Hypovolaemia
= Give axygen = Hyper/hypokalaemia, metabolic
* Vascular access (intravenous, intmossecus) * Hypothermia
= Give adrenaline every 3-5 min = Thrombosis (comnary or pulmonary)
* Consideradvanced airway and capnography * Tension preumothorax
= Continuous chest compressions when = Tamponade (cardiac)
i * Toxic/therapeutic disturbances

= Correct reversible causes
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Anaphylactic reaction?

Guidlines October 2015

Assess using ABCDE approach

Diagnosis - look for:
= Acute onset of illness
m Life-threatening Airway and/or
Breathing and/or Circulation problems’
= And usually skin changes

= Callfor help
m Lie patient flat with raised legs (if breathing allows)

Adrenaline?

When skills and equipment available:

= Establish airway Monitor:

= High flow oxygen = Pulse oximetry
= |V fluid challenge® = ECG

= Chlorphenamine* = Blood pressure
= Hydrocortisone®

" Life-threatening problems:

Airway: swielling, hoarseness,stridor

Breathing: rapid breathing, wheszs, fatigue, cyanceis, Sp0, < 92%, confusion
Circulation: pale, clammy, low blosd pressure, faintness, drowsy/coma

fgive IMunless experfenced with IV adrenaiing) 2V fluid challenge (crystalloid):
1000 adrenaline (repeat after 5 min if no beter) Adutt 500- 1000 mL
Child 20ml kg’
W Qhild more than 12 years
™ Qild6-12 years = .
top IV colloid if this might be the cause
™ Ohild less than 6 years e
Adrersline IV to be given only
Titrate: Adults 50 meg; Children
Pivisst s Jrete c o U N c I L
(M or slow V) M or slow V)
Adult or child more than 12 years 10mg 200mg
Child 6- 12 years 5mg 100 mg
Child 6 months to & years 25mg 50mg
Child less than & months 50megky? 25 mg
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(@) sesvscmanon  Avalanche Accident

COUNCIL

Guidlines October 2015

Assess patient at extrication

YES

Lethal injuries or Do not
whole body frozen start CPR
No <60 min
Duration of burial (230°C) Universal ALS
(core temperature)’ algorithm?
> 60 min (<30°C)
YES FA L
Signs of life?* Rl '!“"'f"’e - .y
rewarming
Start CPR® VF/pVT/PEA I
Monitor ECG I
YES
Asystole '

or
UNCERTAIN . :
Consider serum Hospital

Patent airway potassium? with ECLS

Consider termination of CPR

- Core temperature may substitute if duration of burial is unknown

>8 mmol L'
2 Transport patients with injuries or potential complications (e.g. pulmonary oedema) to the most appropriate hospital
3 Check for spontaneous breathing and pulse for up to 1 min
* Transport patients with cardiovascular instability or core temperature < C to a hospital with ECLS (extracorporeal life support)
5 Withold CPR if risk to the rescue team is unacceptably high
% Crush injuries and depolarising neuromuscular blocking drugs may elevate serum potassium
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(@) mesuscimmon - Drowning

COUNCIL

Guidlines October 2015

Unresponsive and
not breathing normally?

Shout for help and
call emergency services

Open airway

Give 5 rescue breaths / ventilations
supplemented with oxygen if possible

Signs of life?

EUROPEAN
@) | RESUSCITATION
COUNCIL

follow instructions
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wesoscranow  Hyperkalaemia

COUNCIL
ng ABCDE approach
r cardiac rhythm if serum po
udohyperkalaemia
= Give empirical treatment for arrhythmia if hyperkalaem
MILD MODERATE SEVERE
K*5.5- 5.9 mmol L K*6.0 - 6.4 mmol L' K*= 6.5 mmol L
Consider cause and Treatment guided by clinical Emergency ti
nieed for treatment scenario, ECG and rate of rise indicats
Seck expert help Y
ECG changes?
Rrotact IV calcium
the heart 10 mL 108% calclum chioride IV
OR 30 mL 10% calclum gluconate IV
= Usalarge IV access and give over 5-10min
= Repeat ECG
= Consider further dose after 5 minif ECG changes persist
Insulin-glucose IV infusion
Glucose (25 g) with 10 units soluble insulin over 15 min IV
259 glucose = 50mL 50% glucose OR 125 mL 20% glucose
Shift K+ Risk of hypoglycaemia
into

cells
S EUROPEAN
Consider Consider dialysis

calcium resonium
Remove K* 159 x/dayoral or | Seek axpart halp 1
from body 30 gx 2/day per rectum
Monitor K* Monitor serum potassium and blood glucose
and blood K+ 6.5 mmol L

despite medical therapy

glucose

Consider cause of hyperkalaemia

Prevention
and prevent recul

ce
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(@) resvsemamon  Traumatic Cardiac Arrest

COUNCIL

Trauma patient

Cardiac arrest /
Perlarrest situation?

Consider Universal ALS
non-traumatic cause LIKELY algorithm
Hypoxia UNLIKELY
Tension pneumothorax
P Simultaneously address reversible causes o)
Tamponade ]
=
Hypovolaemia =
=
m
=
. Control catastrophic haemorrhage [
. Control airwayand maximise oxygenation
P e —— Elapsed time
< 10 min since
4. Relieve cardiac tamponade arrest?
5. Surgery for haemorrhage control Expertise?
or proximal aortic compression? .
Equipment?

. Massive transfusion protocol and flulds

Environment?

Consider immediate
resuscitative
thoracotomy

Consider termination
of CPR

Return of spontaneous

No circulation?

YES

Pre-hospital:
m Perform only life-saving interventions
= Immediate transport to appropriate hospital

In-hospital:
= Damage control resuscitation
= Definitive haemorrhage control
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