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• Traumatic cardiac arrest epidemiology and characteristics

• Pathophysiology and Frequently missed injuries

• The need for a TCA network

• Additional basic and advanced interventions

• Our algorithm

Objectives



• Up to 10% of CA cases

• Low survival– 1.5 – 2.6%  6.6 - 9.7% in modern trauma systems

• 70% fatalities in prehospital settings

Traumatic cardiac arrest – an overview



Traumatic CA Networks
• TCA richiede un trattamento 

multidisciplinare
• Riconoscimento e trattamento 

precoce delle lesioni colpevoli
• Centralizzazione



Culprit lesions



Management 
errors

• Management errors: 73% of cases

• Need for a standardized algorithm

• Need for an established trauma 
network



TCA algorithms

Alqudah Z et al.

Survival outcomes in emergency medical 

services witnessed traumatic out-of-hospital 

cardiac arrest after the introduction of a 

trauma-based resuscitation protocol. 
Resuscitation. 2021



Prehospital EFAST

OTHER BASIC INTERVENTIONS

PreH Blood transfusions



Advanced interventions

Level of evidence: low



Resuscitative thoracotomy

Penetrating trauma
• 35% survival for cardiac wounds
• 14% other penetrating injuries

Blunt trauma
• 2 -> 14% blunt trauma

Setting: In hospital (ED/OR)

Moore HB et al.

Establishing Benchmarks for Resuscitation of 

Traumatic Circulatory Arrest: Success-to-

Rescue and Survival among 1,708 Patients. J 
Am Coll Surg. 2016 Jul.

• Advantages
• Direct access to pericardium and heart
• Direct access to major toracic vessels
• Aortic cross clamp

• Disadvantages
• Technically difficult
• Difficult to translate into the prehospital environment

• Accepted indications
• Penetrating torso trauma < 15 min CPR
• Penetrating trauma to neck or extremity < 5 min CPR
• Blunt trauma < 10 minutes CPR
• Peri-arrest state in patients with chest injuries refractory to resuscitation



REBOA

In hospital (ED)

HEMS/EMS



REBOA
• Advantages

• Technically easy
• Prehospital application (EMS and HEMS) --> early positioning
• Very useful for exanguinating lesions of the lower extremities and pelvis

• Disadvantages
• Inability to directly treat the lesions
• Unuseful for cardiac and intrathoracic lesions
• Risk of damage to Aorta and large vessels

Yamamoto et al. 

Resuscitative endovascular balloon 

occlusion of the aorta and traumatic out-

of-hospital cardiac arrest: A nationwide 

study. 

J Am Coll Emerg Physicians Open. 2020 

Jul 4



ECMO
• Extremely limited use

• Isolated cardiac lesions
• Post-traumatic cardiopulmonary failure

• Configurations: both V-A and V-V

Lee et al. 

Penetrating cardiac trauma and the use of 

emergent extracorporeal membrane 

oxygenation and therapeutic hypothermia: 

When cooler heads prevail. T

Trauma Case Rep. 2015;1(9-12):95-98. 

Published 2015 Nov 27. 

doi:10.1016/j.tcr.2015.10.011

Wang, C., Zhang, L., Qin, T. et al. 

Extracorporeal membrane oxygenation in 

trauma patients: a systematic review. World J 

Emerg Surg 15, 51 (2020).



Our resuscitation algorithm

• Pericardial effusion +++

• Penetrating torso trauma < 15 min CPR

• Penetrating trauma to neck or extremity < 5 min CPR

• Blunt trauma < 10 minutes CPR

• Peri-arrest state in patients with chest injuries refractory to 
resuscitation

Standard ALS algorithm Finger 
Thoracostomy

Zone1 REBOA

Pericardiocentesis

Resuscitative thoracotomy

E-FAST

Prehospital transfusion



Resuscitative thoracotomy
Direct access to OR
Advanced supports to 
circulation
Multiple specialities
Rehabilitation

Setting

Skills

An ideal
TCA 

network
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