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The Victorian State Trauma System provides support and retrieval services for critically 
injured patients requiring definitive care, transfer and management. This traumatic cardiac 
arrest guideline provides evidence-based advice on the management of patients who 
present to Victorian health services in cardiac arrest or peri-arrest as a result of major 
trauma. 

This guideline is developed for all clinical staff involved in the care of trauma patients in 
Victoria. It is intended for use by frontline clinical staff that provide early care for major 
trauma patients; those working directly at the Major Trauma Service (MTS) as well as those 
working outside of a MTS. These management guidelines provide up-to-date information for 
frontline healthcare clinicians. 

These guidelines provide the user with accessible resources to effectively and confidently 
provide early care for critically injured patients in cardiac arrest. The guideline has been 
assessed utilising the AGREEII methodology for guideline development and is under the 
auspice of the Victoria State Trauma Committee (VSTC).1 

 Pre-arrest: stop the bleeding and restore circulating blood volume (IV / IO / fluid 
volumes / blood). 

 Preventable early death in trauma is commonly due to: 

o Haemorrhage. 



 

 

o Tension pneumothorax. 

o Airway obstruction.  

 Priority should be given to managing the above emergencies before conventional 
CPR modalities are commenced (external chest compressions / defibrillation). 

 Penetrating trauma is more likely to respond to resuscitative thoracotomy (RT) than 
blunt trauma. It is unlikely to be successful if performed more than 10 minutes after 
the onset of cardiac arrest.  

 In situations where staff and resources are limited, then a rationalised, adapted 
systematic approach must be utilised.  

 Cessation of resuscitation must be actively considered in the patient who is not 
responding within 10 minutes of correction of reversible causes.  

 The principles of damage control resuscitation (DCR) form the core of trauma 
resuscitation in the treatment of uncontrolled haemorrhage.  

 After resuscitation, retrieval of the patient suffering from a traumatic cardiac arrest 
(TCA) to a MTS gives the patient the best chance of survival. Primary transfer to a 
proximate facility may be considered when time-critical immediate surgical 
intervention is required.  

 Appropriate access to debriefing after the event for all involved will allow for the 
sharing of information and processing of the event. 

 



 

 

 

 

 

 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

The Australian Resuscitation Council (ARC) has published a traumatic cardiac arrest (TCA) 
algorithm in order to prioritise life saving measures and treat reversible causes prior to 
commencement of chest compressions.2 The most common cause of traumatic cardiac 
arrest death is from haemorrhage.3 External blood loss is usually obvious yet occult bleeding 
can be challenging for the provider to recognise and manage in its early stages. Time to 
resuscitation is critical and relies on many factors all working together including advanced 
prehospital care and onward movement to a specialised trauma centre for definitive care.  

The diagnosis of TCA is made clinically, with the patient presenting with coma, agonal or 
absent spontaneous respiration and the absence of a carotid pulse.  

The patient in peri-arrest will be hypotensive, and have a deteriorating conscious state. 
Progression to full cardiac arrest will be imminent unless resuscitative efforts are 
commenced immediately.  

Resuscitation should be withheld in TCA in the following circumstances:  

 No signs of life within the preceding 15 minutes. 

 Massive trauma incompatible with survival (e.g. decapitation, incineration). 
The termination of resuscitation should be considered if there is: 

 No ROSC after reversible causes have been addressed. 

 No detectable cardiac activity on ultrasound. 

Where cardiac arrest of a non-traumatic origin has led to a secondary traumatic event (i.e. 
the patient had a cardiac arrest while driving and drove into a tree), this should be 
recognised early and treated with standard ALS algorithms. In these cases, shockable 
rhythms are more common (VF/VT). If the history, mechanism of injury and injuries 
displayed are inconsistent with TCA, then treat the patient using standard Advanced Life 
Support principles.  

 

The Australian and New Zealand Committee On Resuscitation (ANZCOR) recommends that in 
the prehospital setting patients in cardiac arrest from trauma should only be transported to 
hospital after return of spontaneous circulation.2 The exception to this is where the hospital 
is in such close proximity that the patient may have a realistic chance of having access to a 
resuscitative thoracotomy (RT) within 10 minutes and the patient had signs of life on 
paramedic arrival.  

Treatment of possibly reversible causes such as external haemorrhage, tension 
pneumothorax and airway obstruction are within the scope of practice of all Ambulance 
Victoria paramedics. Mobile Intensive Care Flight paramedics also have the capacity to 
administer a blood transfusion to the patient in hypovolaemic shock.   

Patients who have a cardiac arrest en-route to hospital should have the above interventions 
performed with minimal delay.  

Transport to an appropriate hospital for immediate interventions including surgical and 
operating theatre access and blood bank support is essential.  



 

 

See Appendix 1: Ambulance Victoria Traumatic Cardiac Arrest Clinical Practice Guideline. 

 

Most deaths in trauma occur within the first 5 minutes following the event and most cannot 
be prevented. There are however the following preventable early deaths in trauma that 
need to be addressed prior to the conventional teaching of ABCDE. 

Trauma patients may initially present with an adequate circulating volume but have 
haemorrhagic injuries that will lead to cardiac arrest if not treated early. Priority must be 
given to finding the cause and to STOP THE BLEEDING. Only after interventions are 
performed should consideration be given towards addressing the airway and breathing, 
unless there are sufficient people to enable this to be done simultaneously.2 The measures 
mentioned below to control bleeding are only temporising measures and once established, 
transfer to a hospital with facilities available to manage the critically ill bleeding patient 
must be initiated.  

The patient in traumatic cardiac arrest may have little active bleeding, but this may resume 
on restoration of circulating volume. Haemorrhage control techniques as listed below should 
be initiated as soon as possible in the resuscitation phase. Restoration of circulating blood 
volume may be the highest priority for patients in cardiac arrest due to trauma.  

External bleeding: restrict movement of the patient, immobilise the affected limb (if 
applicable), advise the patient to remain at complete rest. 

Management: 

 Direct pressure 
The use of direct pressure is usually the fastest, easiest and most effective way to 
stop haemorrhage once the bleeding point has been identified. Apply firm, direct 
pressure using hands or a pad and ensure that the pressure is sufficient and 
maintained. If bleeding is not controlled then use of a haemostatic dressing if 
available may be used (i.e. uncontrolled head / trunk wound).  Haemostatic 
dressings act directly on the site to form a clot and reduce active bleeding.  

 Tourniquet 
Only to be used for life threatening bleeding from a limb that cannot be controlled 
by direct pressure. This should be placed 5-7cm above the bleeding point and tight 
enough to stop all circulation to the injured limb. Once applied it should not be 
removed until specialist care is available in a controlled environment. Note the time 
of application.  

 Indirect pressure 
Penetrating objects should not be removed as they may be plugging the wound and 
hence limiting bleeding. Place pads around / above/below the apply pressure over 
these pads.  

Internal bleeding: should be suspected where there are signs and symptoms of shock, 
particularly with pain, tenderness or swelling over or around an affected area 

Management: 



 

 

 Pelvic splint application 
If pelvic fracture is suspected, application of a pelvic binder may temporarily assist 
to control bleeding until definitive care can be established but should only be 
applied after other interventions in undifferentiated trauma.  

 Traction 
The use of traction in long bone fractures helps to reduce haemorrhage. Therefore, 
immobilise the limb as soon as possible after other life-saving interventions.  
 

Restoration of Circulating Blood Volume 

Restoration of circulating blood volume may be the highest priority for patients in cardiac 
arrest.  

 IV or IO access 

Should be established as rapidly as possible. Insertion of a peripheral IV cannula may 
be extremely difficult, especially in the patient who has exsanguinated. Femoral or 
CVC insertion should be attempted if staff are trained in the procedure. IO access 
may be more rapidly and reliably achieved, with the humeral head IO achieving 
more rapid fluid administration than the tibial IO. 

 Fluid therapy 

An initial fluid bolus of 20ml/kg of crystalloid fluid, ideally warmed, should be rapidly 
administered to the patient where hypovolaemia is the likely cause of traumatic 
cardiac arrest. In exsanguinating haemorrhage there should be a 1:1:1 ratio of 
thawed fresh frozen plasma: packed red blood cells: platelets.4 Prehospital 
administration of blood products may be available and should be initiated in 
accordance with Ambulance Victoria CPG’s.5 Use of other products such as 
Transexamic acid (TXA), cryoprecipitate and platelets should be guided by each 
facility’s Massive Transfusion Protocol. Further fluid boluses of 5-10 ml/kg should be 
given if hypotension is suspected as the primary cause of cardiac arrest.  

Once there is spontaneous restoration of cardiac output and prior to surgical 
haemorrhage control and at least for the first hour, fluid should be titrated to a SBP 
of 90mmHg (permissive hypotension) or to consciousness (as long as there is no 
traumatic brain injury).6 

Tension pneumothorax is the progressive build-up of air within the pleural space, usually 
due to a lung laceration which allows air to escape but not to return. All patients in cardiac 
arrest with suspected chest trauma who are not responding to airway opening and 
restoration of circulating blood volume should have their chest decompressed.  Bilateral 
finger thoracostomy can be quickly performed in the resuscitation phase followed by 
insertion of an intercostal catheter at a later stage (follow link for insertion technique).  An 
alternative that may allow rapid chest expansion is needle decompression, the insertion of a 
long, wide bore cannula into the pleural cavity to reinflate the collapsed lung and allow air 
to escape (follow link for insertion technique). This technique must always be followed by 
insertion of an intercostal catheter.   



 

 

In the trauma patient with the severely compromised airway, it is important to establish and 
maintain effective oxygenation. Basic airway manoeuvres and supraglottic airway (SGA) 
devices should be used to maintain oxygenation if tracheal intubation cannot be established 
immediately. Oxygen should be applied using gentle ventilation as positive pressure 
ventilation may worsen a tension pneumothorax. ETC02 monitoring using waveform 
capnography should be established and ventilation adjusted to achieve low or normal 
ETCO2. Consideration to cervical spine injury should also be taken into account if there is 
evidence of head trauma.  

 

 

Priority should be given to managing the above emergencies before conventional CPR 
modalities (external chest compressions / defibrillation) are commenced as correcting the 
cause of the cardiac arrest will give the patient the best chance at survival. This will only 
change where there is enough resources available to allow these interventions to happen 
simultaneously. In out of hospital traumatic cardiac arrest, the patient can have pulseless 
electrical activity (PEA) where pathophysiological events such as hypovolaemia or cardiac 
tamponade restrict the ability of the cardiovascular system to generate a palpable output. 
Therefore, addressing these reversible causes is the key to enhancing survival.7  

In traumatic cardiac arrest, cardiac compressions are unlikely to be as effective as in 
normovolaemic cardiac arrest. Therefore, commencement of external chest compressions 
takes less of a priority than treatment of reversible causes. The patient in cardiac arrest from 
a haemorrhaghic cause receives little benefit until a sufficient circulating volume of blood is 
returned.  

Once an attempt has been made to restore circulating volume and other reversible causes 
corrected, commence external chest compressions at the following ratio:  

No ETT/SGA 

 30 compressions / 2 breaths. 

 Aim for 100-120 compressions per minute. 

 Depth of 5cm with full recoil of the chest. 

 Pause for ventilations. 

ETT / SGA 

 15 compressions to 1 ventilation. 

 Aim for 100-120 compressions per minute. 

 Depth of 5cm with full recoil of the chest. 

 No pause for ventilations. 

 6-8 ventilations per minute. 

The use of adrenaline in TCA has little evidence for or against it. It is recommended that its 
use only be considered once haemorrhage control, restoration of circulating volume, airway 



 

 

opening and decompression (if appropriate) have been addressed. The recommended dose 
is 10mL of adrenaline 1:10,000 (1mg) IV/IO repeated every two cycles (4 minutely) until 
ROSC. In the post cardiac arrest phase, consideration may be given to the use of adrenaline 
or other vasoactive infusions to maintain adequate blood pressure.    

Once reversible causes have been identified, routine cardiac arrest management principles 
including a cardiac rhythm check should be applied. The majority of patients in cardiac arrest 
from a traumatic cause are not in a shockable rhythm, therefore defibrillation is not a 
priority. Management of the likely cause of TCA must be addressed first prior to 
consideration of defibrillation. The only exception to this is in Commotio Cordis, where the 
direct impact to the precordium alters the electrical stability of the myocardium, leading to 
VF or VT. In this situation, standard ALS principles should be implemented without a delay 
including early defibrillation.  

Standard ALS principles maintain consideration of the reversible causes as the “Four H’s and 
Four T’s” in any patient presenting with cardiac arrest. This updated TCA protocol will 
identify and treat the majority of the standard reversible causes of cardiac arrest: 

 Hypoxaemia. 

 Hypovolaemia. 

 Tension Pneumothorax. 

 Tamponade. 

 Hyper/hypokalaemia and other metabolic disorders. 

The exception is given to hypo/hyperthermia, toxins and thrombosis. These infrequent 
causes of TCA may be considered where a patient has not responded to other 
interventions.2  

 

Ultrasonography should be used in the evaluation of the critically ill patient in cardiac arrest 
to establish the likely cause of arrest and prioritise life-saving treatments. In the hands of a 
skilled clinician, a haemo-peritoneum, a haemo or pneumothorax and cardiac tamponade 
can be reliably diagnosed within minutes. Appropriate interventions post diagnosis can then 
be established. 

Cardiac tamponade is the underlying cause of approximately 10% of cardiac arrest in 
trauma. Penetrating injury to the chest or epigastric region is the most common cause of 
pericardial tamponade and treatment with immediate RT can be life-saving. Where the 
option to surgically manage the patient is not immediately available then pericardiocentesis 
can be attempted in the patient who is peri-arrest or in cardiac arrest with a high suspicion 
of tamponade until definitive care can be arranged. Needle aspiration of tamponade is 
unreliable, as the pericardium is usually full of clotted blood. However if immediate surgical 



 

 

option is not available then needle aspiration should be conducted under ultrasound 
guidance, where available.  

The success of resuscitative thoracotomy (RT) is time critical. Penetrating trauma is more 
likely to respond to Resuscitative Thoracotomy than blunt trauma, where survival is poor. RT 
is unlikely to be successful if performed more than 10 minutes after the onset of cardiac 
arrest.  

A RT can:  

 Release tension pneumothorax and cardiac tamponade. 

 Allow direct control of intrathoracic haemorrhage. 

 Allow cross clamping of the descending aorta which will stop blood loss below the 
diaphragm, thereby improving brain and cardiac perfusion. 

 Permit open cardiac compression and defibrillation. 

The decision to proceed with a RT will be based on the mechanism of injury, whether there 
is likely to be a surgically correctable problem and the duration since the onset of cardiac 
arrest. In order to give the patient the best chance of survival, the following needs to be in 
place prior to consideration of RT:  

 A highly skilled and trained team led by a competent medical practitioner who are 
operating under a robust governance framework. 

 Adequate equipment to carry out the procedure and deal with the findings. 

 Ideally RT should be carried out in an operating theatre environment but may be 
considered in other suitably resourced environments.  

 The time from loss of vital signs to commencing RT should be no longer than 10 
minutes. 

If any of the four criteria is not met, then RT should not be attempted.  

 

 

 

Ideally in the treatment of TCA, there will be enough staff available for interventions to be 
conducted simultaneously. In situations where staff and resources are limited, then a 
systematic approach must be utilised to identify the cause of the TCA as well as the need to 
call for help early. Resources may need to be pulled from other areas of the hospital or from 
local ambulance services. In a smaller facility, it is unlikely that services and necessary 
equipment will available 24/7 in order to thoroughly care for the patient in TCA. It is not 
expected that providers would attempt any interventions that are outside of their skill level 
or beyond their capability. Priority in that case should be focused on managing the patient 
according to available resources and calling for skilled help via Adult Retrieval Victoria or 
Paediatric Infant Perinatal Emergency Retrieval (PIPER). Contact should be made early to 
initiate urgent critical care response as well as advice regarding management. The use of 
telehealth in this situation may be of vital assistance to the providers and gives the 
consultant on the other end a better understanding of the patient’s presentation and 
available resources.  



 

 

 

In the immediate post resuscitation phase, pending transfer to the operating theatre / an 
appropriate high care area / hospital, the patient should be treated following the principles 
of the ABCDE approach.  

Airway:  

 Place an advanced airway if not already insitu.  

Breathing: 

 Maintain SpO2 94 – 98%. 

 Ensure waveform capnography and ventilate lungs to maintain normocapnia. 

Circulation:  

 If bleeding, then pending transfer to OT maintain a palpable BP if no TBI or aim for 
maintaining BP>110 if TBI. 

 Obtain reliable IV access. 

 Blood / fluid replacement – restore normovolaemia and coagulation. 

 Obtain 12 lead ECG. 

 Continuous cardiac monitoring. 

Disability: 

 Check pupillary response. 

 Maintain sedation. 

Exposure and environment: 

 Monitor temperature and keep >35C for bleeding patient. 

 Look for any previously unidentified sites of possible haemorrhage. 

 

The principles of damage control resuscitation (DCR) have been adopted into trauma 
resuscitation for uncontrolled haemorrhage. DCR aims to maintain circulating volume, 
control haemorrhage and correct the ‘lethal triad’ of coagulopathy, acidosis and 
hypothermia until definitive intervention is appropriate. It is based on military trauma 
experience and uses a systematic approach with the following underlying management 
principles:  

Permissive hypotension:   

A conservative approach to IV fluid administration which involves infusion of a sufficient 
volume in order to maintain a radial pulse in the patient with ROSC. This is usually targeted 
at a SBP of 80-90mmHg, enough to maintain cerebral perfusion.6 In the patient with a 
suspected head injury, this should be targeted at >110.  

Early haemostatic resuscitation 

Early administration of blood products helps to prevent complications of aggressive 
crystalloid fluid resuscitation leading to the acute coagulopathy of trauma. 



 

 

Damage control surgery 

Refers to urgent limited surgical interventions in order to control haemorrhage until the 
patient is able to undergo definitive interventions. 

 

 

Restoration of circulating volume sufficient to sustain spontaneous circulation may take 
several minutes depending on the equipment and access.  

Termination of resuscitation efforts should be considered if there is:  

 No ROSC for 10 minutes after reversible causes have been addressed. 

 In PEA arrest, no detectable ultrasonographic cardiac activity. 

If attempts at obtaining ROSC are unsuccessful the team leader should discuss stopping CPR 
with the team. The decision to stop should rely upon clinical judgement and careful 
assessment of the likelihood of achieving ROSC. ARV can assist with advice on making the 
decision to cease treatment. 

 

The circumstances surrounding the traumatic event as well as the physical appearance of 
the patient may be distressing to all those involved in their care. Appropriate access to 
debriefing will allow for information sharing and event processing. An immediate post-event 
debriefing should take place led by the team leader in order to address any immediate 
issues and concerns.  

A delayed facilitated debriefing should be conducted at a later stage. The person conducting 
the session should have professional skills to guide the process and to identify any individual 
that may require further assistance.  Peer support programs must be available to all 
providers potentially exposed to any critical incident for psychological and emotional 
support. 

 

The low volume of paediatric traumatic out of hospital cardiac arrests (relative to adults) 
creates a challenging environment for maintaining skills and institutional preparedness.8 
Traumatic cardiac arrest (TCA) in children is associated with a low probability of survival and 
poor neurological outcome in survivors.  

In Australia, the mechanism of injury in children is usually due to blunt trauma with 
concealed haemorrhage, and the majority of this is made up from MVA’s with falls and non-
accidental injury making up the rest. In blunt Paediatric TCA, the primary cause of death in a 
child is due to brain injury.9  

Paediatric traumatic cardiac arrest in penetrating trauma should follow the same principles 
as Adult TCA. The only difference should be towards the volume of fluid replacement 
(10ml/kg).  

In children who have immediate CPR after TCA, then immediate transportation to the ED 
should be considered. Resuscitative manoeuvres such as airway management, CPR, 



 

 

intravenous or intraosseous line access should be performed in transit only if safe to do so 
for both patient and clinician.10 

Asystole in children following blunt trauma has a poor prognosis, so consideration for 
ceasing resuscitation efforts early should be given.  

Signs of life in the prehospital or emergency department setting that favour a positive 
outcome with resuscitation efforts include pupillary response as well as organised cardiac 
activity on ultrasound, even if pulseless.  

A child who has RT has only a minimal chance of survival.11 

See Appendix 2 
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