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This guideline applies to adult and paediatric patients in cardiac arrest, or peri-arrest, due to physical trauma. It excludes patients who have injuries incompatible with life and patients who have had no signs of life in the last 20 minutes. Medical causes of cardiac arrest in a trauma patient should be considered and treated when suspected.

[bookmark: Background]Background
Most deaths due to trauma occur in the first five minutes following the actual traumatic event1 and are generally not amenable to treatment. These patients will not present to hospital.
The common causes of preventable early death in trauma include 2, 3:
Exsanguinating haemorrhage
Tension pneumothorax
Cardiac tamponade
Airway obstruction

Immediate cardiopulmonary resuscitation (CPR) and Adrenaline do not increase survival in traumatic cardiac arrest and may hinder evidence-based treatments, so in this context they are considered secondary priorities.
Trauma arrest is associated with a poor prognosis. However, several recent studies have shown a 5.1% to 7.5% survival to discharge rate,4, 5, 6 though the neurological recovery rate varied (2% to 6.6%).5,7
Twenty minutes since last signs of life is used in this guideline acknowledging that
differentiating absence of cardiac output from a ‘low-flow state’ is unreliable in the pre- hospital setting and that local geography may enable some patients to access advanced resuscitation at hospital in time to be salvaged. This timeframe is reflected in ACT Ambulance Service guidelines.8

[bookmark: Key_Objective]Key Objective
To assist in the diagnosis, assessment and management of trauma patients in traumatic cardiac arrest (TCA).
Definitions1:
Traumatic Cardiac Arrest: coma, agonal or absent spontaneous respiration, and absence of carotid pulse
Peri-arrest: hypotension, deteriorating conscious state; progression to full cardiac arrest is imminent.


Alert:
In cardiac arrest primarily due to trauma, treatment priorities differ from a cardiac arrest due to medical causes.
Haemorrhage control, restoration of circulating blood volume, airway management and decompression of tension pneumothoraces have priority over conventional CPR. 
However, if there are enough resources such that trauma priorities can be met quickly, then CPR can proceed imminently1.
If there is suspicion of a medical cardiac arrest preceding the trauma then add Advanced Cardiac Life Support (ACLS) management in conjunction to the described TCA treatment algorithm.
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This guideline applies to Canberra Health Services staff working as part of a resuscitation team receiving trauma patients.
Alert:
Clinicians should not work outside their scope of practice or perform procedures for which they have insufficient training. The risk to the patient and staff from a procedure performed inappropriately or incorrectly may be greater than not attempting it. This is particularly relevant for highly invasive procedures such as resuscitative thoracotomy. 

The ACT Trauma Service considers resuscitative thoracotomy to be within the scope of practice for the roles of Emergency Medicine consultant and Emergency Medicine fellow, Trauma consultant and Trauma fellow, Cardiothoracic surgeon and Cardiothoracic fellow as well as senior registrars under direct supervision of the above consultant clinicians. This scope is supported by the relevant specialist colleges.  


Back to Table of Contents
[bookmark: _Toc389473278][bookmark: _Toc393203334]

	[bookmark: _Toc161126711]Section 1 – Traumatic Cardiac Arrest Treatment Algorithm




[image: ]
Back to Table of Contents


	[bookmark: _Toc161126712]Section 2 – Priorities of Treatment in Cardiac Arrest 



Do not Resuscitate if:
Injuries are incompatible with life
No signs of life for > 20 minutes.

Priorities of Treatment in Trauma Arrest
Aim to simultaneously address all following priorities with the resources available:
Stop the bleeding
Open the airway and assist the breathing
Decompress the chest (finger thoracostomy)
Gain adequate vascular access and restore circulating blood volume
Early damage control surgery.

Stop the bleeding:
This entails rapid assessment of external bleeding sources and treatment, including splinting, compression, or tourniquet if necessary.

Pelvic Binder:
[bookmark: _Hlk151559915]Early application to achieve reduction and stabilisation of displaced pelvic fractures can be lifesaving. Binders assist with tamponade and clot formation, decrease pelvic mobility and can improve pain. Binders should be positioned onto the skin, over the greater trochanter of the femur. Confirm pre-hospital binders have been effectively applied. For further detail see CHS Pelvic Injury - Management of the Unstable Trauma Patient (16 years and over) Procedure.

Direct pressure:
Focal pressure is the fastest and most effective way to stop bleeding. Apply firm pressure using fingers/hands/pad. Do not remove imbedded objects. 9, 10

Tourniquets:
Only use in persistent bleeding from a limb which cannot be controlled by direct pressure. Apply just proximal to the site of bleeding. Note time of application.8, 9

Open the airway:
Establish a patent airway concurrently with stopping haemorrhage, blood volume expansion and relief of possible tension pneumothorax. 

Initially use bag valve mask (BVM) ventilation with simple airway manoeuvres such as chin lift and jaw thrust. Use airway adjuncts such as Oro/naso-pharyngeal airways. Progress to more advanced airways such as a laryngeal mask (LMA), intubation or surgical airway if initial attempts are inadequate.  End tidal CO2 monitoring should be used to gauge effectiveness.

If direct trauma to the airway prevents usual supra-glottic approaches, proceeding directly to a surgical, front of neck approach may be justified.

Once a patent airway is established, securing the airway must be carefully managed in conjunction with restoration of the circulating blood volume. Intubation with anaesthesia/induction prior to adequate volume resuscitation may further compromise the patient.

Always consider the possibility of a cervical spine (c-spine) injury during any airway manoeuvre, particularly in the unconscious patient. However, a patent airway takes priority over a possible c-spine injury.

Decompress the chest
Patients with suspected chest trauma who do not respond to airway opening and volume resuscitation should undergo chest decompression. Bilateral finger thoracostomies should be undertaken (initially on most affected side of chest). To do so make a three-to-four-centimetre (3-4cm) incision at the fourth intercostal space anterior to the mid-axillary line, followed by blunt dissection to pleura to allow introduction of the finger into the pleural space.

There is no urgency to insert chest drains as the patient is being positive-pressure ventilated. After return of spontaneous circulation (ROSC) is established, intercostal catheters (ICCs) with underwater seal drains can be instituted.

If the skill set for a thoracostomy is not immediately available then needle decompression can be attempted, noting this is much less reliable.

Restoration of Circulating Blood Volume
Restoration of the circulating blood volume is a critical intervention for patients in cardiac arrest due to trauma. Achieving vascular access is therefore a priority.

Intravenous access - Peripheral venous cannulation is likely to be difficult in cardiac arrest. Initially attempt peripheral intravenous cannulation. Ideally, two cannulas of at least 18G should be inserted. If veins are difficult to identify, early use of ultrasound guidance may assist. If not immediately successful, this route of access should be deferred. If peripheral catheters are available but inadequate for requirements, consider converting the cannula to a rapid infusion catheter (RIC).

Intraosseous (I/O) access - I/O access may be more rapidly and reliably achieved than venous access. The preferred I/O insertion site in adults is the humeral head. This site achieves more rapid fluid administration than the medial proximal tibia and is also above the diaphragm. Do not attempt I/O access in a fractured limb, or if a previous I/O has punctured the same bone. Fluid administered through an I/O must be manually pushed. The limb should be closely monitored for extravasation and I/O dislodgement.

Alternative means of vascular access - In adults, early central venous cannulation may be possible and should be attempted using a Seldinger technique under ultrasound guidance. A short, large bore catheter such as a Cordis sheath ™ can be inserted. Care should be taken to avoid inadvertent arterial cannulation, and to confirm venous location following insertion and again once the patient is more stable. 

Rarely, other modes of vascular access may be considered, such as venous cut-downs and scalp vein cannulation.

Invasive arterial blood-pressure monitoring should be established as soon as practical to guide resuscitation but should not delay any resuscitative treatment.

Fluid Resuscitation - In patients with life-threatening haemorrhage, where available, commence packed red cells immediately. Activate a Massive Transfusion Protocol to facilitate rotational thromboelastometry (ROTEM) guided resuscitation. (For more detail see CHS Critical Bleeding Massive Transfusion Procedure). When blood is not immediately available commence resuscitation with Normal Saline, 20ml/Kg boluses. Aim for a systolic blood pressure (SBP) > 90mmHg (MAP 60mmHg) or patient consciousness, 110mmHg (MAP >80mmHg in patients with brain or spinal cord injury). As soon as practical a fluid warmer should be used to minimise hypothermia.

Resuscitative Thoracotomy - Resuscitative thoracotomy should be considered only after all the above measures have failed AND only if a pericardial tamponade is thought to be a primary cause of the arrest (following an attempt at bedside ultrasound to visualise the heart and pericardium). Additionally, in blunt trauma cardiac activity should be identified or suspected (if inadequate ultrasound views). In blunt trauma outcomes are universally poor in the absence of both cardiac activity AND pericardial tamponade.

[bookmark: _Hlk151727002]Optimal management is transfer to the operating theatre for urgent thoracotomy by a cardiothoracic surgeon or the attending general surgical team in the interim. This is particularly pertinent to blunt trauma due to predicted complexity of the injury. If this is not possible due to patient extremis, then resuscitative thoracotomy should occur in the emergency department at the discretion of the attending consultant (or fellow). (See CHS Resuscitative Thoracotomy Clinical Guideline).

The practitioner must be trained in the procedure (there is no formal credentialing process at the time of writing). There is no obligation on a practitioner to perform this procedure if they do not feel competent.

When the decision is made to perform this procedure, both the Cardiothoracic consultant & fellow and Trauma consultant & fellow must be immediately notified if not already in attendance. This should not delay the commencement of the procedure when the appropriate skill set is present. In the event of the Cardiothoracic and Trauma Consultant/fellow are off site, any alternate on-site senior surgical staff should be requested to attend the bedside.
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Basic Life Support (BLS)/Advanced Life Support (ALS) can occur simultaneously with
suggested interventions, but only if it doesn’t interfere with their application, and does not
divert staff from other more effective duties.

In Traumatic Cardiac Arrest, chest compressions may not be of benefit until circulating volume has been restored and may exacerbate haemorrhage and cardiac tamponade. Therefore, CPR take less of a priority than other treatment directed at reversible causes of arrest.

External chest compressions should be commenced as a secondary priority after volume resuscitation, airway opening, chest decompression and correction of tamponade. In the setting of a major trauma service with a trauma team, these priorities will most likely occur simultaneously and CPR can then occur imminently.
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Once ROSC is achieved the following actions take priority:
Confirm airway and vascular accesses are correctly placed and secure.
Expedite damage control surgery, imaging and interventional radiology as required.
Continue goal-directed resuscitation: haemodynamic, haematological and metabolic, temperature control and neuro-protection.
Communicate with the Intensive care outreach team, Transfusion laboratory staff and
patient’s relatives.
Identify and prevent other injury: secondary survey, monitor tourniquet time, pressure areas, identify unclean invasive lines, temperature management, antibiotics, ADT.
Place ICCs once patient is stable and definitive management planned.
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Cessation must be considered in patients who are not responding to the interventions evidenced by:
No ROSC after reversible causes have been addressed.
Asystolic cardiac rhythm with no detectable cardiac activity on bedside ultrasound.

Note: Pupillary examination should not be used to decide on ceasing resuscitation as it is affected by multiple factors and is unreliable in this context.
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Outcome
Adult and paediatric patients in cardiac arrest, or peri-arrest, due to physical trauma receive treatment in line with this guideline. 

Method
This guideline will be reviewed in line with its review date, and informally bi-annually to ensure evidence is up to date
Consider any new clinical evidence around the management of traumatic cardiac arrest
Consult stakeholders including the emergency department and ACT Trauma Service on utility of guideline format and accessibility.
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Policies
Nursing and Midwifery Board of Australia (NMBA) Requirement for Practise
Informed Consent – Clinical

Procedures
Infection Prevention and Control
Patient Identification and Procedure Matching
Critical Bleeding Massive Transfusion
 Pelvic Injury - Management of the Unstable Trauma Patient (16 years and over)

Guidelines 
Fasting Guidelines for Patients Requiring Sedation or Anaesthesia
Resuscitative Thoracotomy 

Legislation
Health Records (Privacy and Access) Act (ACT) 1997
Human Rights Act (ACT)2004
Work Health and Safety Act (ACT) 2011
Carers Recognition Act (ACT) 2021

Other
•      Australian Charter of Healthcare Rights
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Disclaimer: This document has been developed by Canberra Health Services specifically for its own use.  Use of this document and any reliance on the information contained therein by any third party is at his or her own risk and Canberra Health Services assumes no responsibility whatsoever.
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