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FOCUSED ULTRASOUND IN THE 

MANAGEMENT OF CARDIAC ARREST

When Critical Ultrasound can make a difference



CARDIAC ARREST

a daily challenge for all physicians 
in Emergency & Critical Care



CARDIAC ARREST...

NOT ALL THE SAME!

VF-VT PEA



15.10.2015



TO GO IN SEARCH OF  
VF!

TO RESEARCH FOR 
REVERSIBLE CAUSES !

TO OPTIMIZE CPR!



GUIDELINES 
ON CPR

IDENTIFYING AND TREATING 

REVERSIBLE CAUSES OF 

CARDIOPULMONARY ARREST  



WITCH THE ROLE OF 
ULTRASOUND IN PATIENTS 
WITH CARDIAC ARREST?



“…When available for use by 

trained clinicians, ultrasound 

may be of use in assisting 

with diagnosis and treatment 

of potentially reversible 

causes of cardiac arrest” 



…Immediate assessment of

blood flow by Doppler

ultrasound may reveal an

actively contracting heart and

significant blood flow. Any PEA

patient with a Doppler-

detectable blood flow should be

aggressively treated…



EMERGENCY ULTRASOUND 
GUIDELINES 2008



EMERGENCY ULTRASOUND 
GUIDELINES 2008





Cardiac Arrest and Hypotension                   
Ultrasound protocols

SHoC

2016



Crit Care Med 2007; 35[Suppl.]:S150–S161

(FEER)



Aetiology Sn % Sp %

Tamponade 96 98

Hypovolemia 88 81

PE (RV disfunction) 40-70 90-94

Hypertensive PNX 92 99



210 ICU pts

(Focus Assessed TE)



The RUSH Exam:
Rapid Ultrasound in SHock in the Evaluation of the Critically Ill

Phillips Perera, T.Mailhot, D. Riley,  D. Mandavia 

THE “PUMP” THE “TANK” THE “PIPES”





Focused Echocardiographic Evaluation in Life support

N.B. before 5 cycles of

CPR “High Quality” !

Breitkreutz et al. 

CRIT CARE MED 2007; 35 (suppl ) s150-161

WHEN?

In case of PEA or Asystole



HOW LONG MUST 
PERFORM 

ULTRASOUND ?

<10 SEC

TIME RESEARCH OF PULSE

PERIC.EFF LV DISF  PE 

Emergency Echocardiography 

Simulation Test: a new tool for level-1 

Trainee competency evaluation 

in critical care medicine

ESICM 2007 Congress (Abst)Breitkreutz et al. 

CRIT CARE MED 2007; 35 (suppl ) s150-161

Focused Echocardiographic Evaluation in Life support



WHEN REPEATE

ULTRASOUND?

WHEN YOU NEED! 
AFTER 5 CYCLES AT LEAST 

MORE

Breitkreutz et al. 

CRIT CARE MED 2007; 35 (suppl ) s150-161

Focused Echocardiographic Evaluation in Life support



Ultrasound causes to 
lose precious time

during CPR?
ECO -

ECO +

Breitkreutz et al. 

CRIT CARE MED 2007; 35 (suppl ) s150-161

Focused Echocardiographic Evaluation in Life support



HOW ?

DURING CPR

DURING CHECK 
RHYTHM



CARDIAC ARREST



To use Ultrasound effectively to guide 

resuscitation, it’s important to have a 

predefined strategy to incorporate 

Critical Ultrasound into the flow chart of 

ACLS care.

THE IMPORTANCE 

OF A STRATEGY



Witch the roles and positions in a team 
during cardiac arrest?

CPR

AIRWAYS

US

VASCULAR 
ACCESS

TEAM 
LEADER

DEFIBRILLATION



AIRWAYS

US + TL + 
DRUGS  

Witch the roles and positions in a team 
during cardiac arrest?

CHEST 
COMPRESSION



DIAGNOSTIC GAPS IN ALS

During CPR, in any situation, rescuers are almost 

always unaware of myocardial function,  in both the 

presence and absence of circulation



CAROTID PULSE AND ACCURACY 

OF HIS RESEARCH

Sensitivity    90%

Specificity    55%

Accuracy     65%

Eberle, et al Checking the carotid pulse check: diagnostic 

accuracy of first responder in patients with and without a pulse. 

Resuscitation 1996

pulse

pulse



 History

 Pre arrest clinical 

setting

 Pre arrest 

symptoms

 Drugs

 Toxine

 Past and present 

illness

 Trauma

Identification of reversible causes with

A STRUCTURED APPROACH



HYPOVOLEMIA



CARDIAC TAMPONADE



PNEUMOTHORAX



PULMONARY 
EMBOLISM



PULMONARY EDEMA & 
CARDIOGENIC SHOCK



TRAUMA





A clinical case of a 
short time ago… 



















BEFORE AFTER CHANGE 
HANDS POSITION







The big questions…
Shock

Trauma

Respiratory
distress

Cardiac
arrest

Chest
pain

Abdominal
pain

Coma

 Is there cardiac activity ?

 Is there a cardiac tamponade?

What is the overall profile of the heart kinetic?

 How is the LV function? 

 Is there a picture suggestive for acute pulmonary heart? 

What is the profile of IVC?

 Have the lungs a profile "dry" or "wet"?

 Is there a PNX?



The resuscitation team leader



Ultrasound-enhanced management and level of 
scientific evidence in cardiac arrest?







Focused echocardiographic evaluation in life support and 
peri-resuscitation of emergency patients: A prospective trial
R. Breitkreutz, S. Price, H.V. Steiger, F.H. Seeger, H. Ilper, H. Ackermann, M. Rudolph, 
S. Uddin, M.A. Weigand, E. Müller and F. Walcher Resuscitation, 2010, Vol. 81, 1527-33

230 patients



2014



FoCUS











CONCLUSIONS

1. US is helpful in identification or exclusion of 
some reversible causes of cardiac arrest & 
shock (hypovolemia, cardiac tamponade, 
pneumothorax , pulmonary embolism, …)

2. US should be integrated in ALS algorithm

3. Potential US role in diagnosis / prognosis of 
cardiac arrest but not enough scientific
evidences on outcome



Future perspectives

CARDIAC ARREST & CRITICAL ULTRASOUND

• Simulation, training, skylls, team work 

• Multicenter US-applied research projects

• CPR-US consensus conference







SPECIAL THANKS TO ALL        
MY FANTASTIC TEAM!

THANK YOU. 
Vito Cianci


