Chapter 31 
Cardiac arrest

Q1: What is the value of bedside transesophageal echocardiography (TEE) in patients with cardiac arrest?
A)	Diagnosis of pseudo-electromechanical dissociation (EMD)
B)	Confirm the presence of asystole if the rhythm is difficult to assess
C)	Confirm the presence of VF If rhythm is difficult to assess 
D)	All of the above

Answer: D 
The four goals of TEE during cardiac arrest management are: (1) Chest compression quality feedback; (2) Rhythm characterization; (3) Diagnosis of potentially reversible pathology; and (4) Procedural guidance.

Q2 Regarding the role of TEE during cardiac resuscitation, which of the following statement is FALSE?
A)	TEE must be done during compression pauses for pulse check to avoid cardiopulmonary resuscitation (CPR) interruptions or delays.
B)	The midesophageal long axis view is recommended to provide real-time feedback on chest compression quality.
C)	Obstruction of the LVOT during compression can be identified during TEE. 
D)	The application for TEE in cardiac arrest may extend beyond the heart and assessment of pleural spaces, lungs and abdomen.

Answer: A 
TEE can be performed during chest compression thus minimizing CPR interruptions as opposed to transthoracic echocardiography.

Q3 Regarding ultrasound identification of reversible causes of cardiac arrest, which statement is FALSE?

A)	Absence of lung sliding is sensitive but not specific for pneumothorax.
B)	Echocardiography regional wall motion abnormality evaluation is not reliable intra-arrest.
C)	A dilated right ventricle is a reliable sign of pulmonary embolism during cardiac arrest.
D)	Pleural effusion and ascites may be mistaken for pericardial effusion.

Answer: C 
[bookmark: _Hlk167705317]Right ventricle dilation may be seen regardless of the cause of cardiac arrest. Clear identification of thrombus in the right-sided cavities or PA strongly supports a pulmonary embolism diagnosis. In the US diagnosis of PE, RV dilation is often a key feature. However, interpret the presence of RV dilation with caution, as it is not a reliable sign of PE, considering that it commonly occurs regardless of the cause of cardiac arrest. RV dilation could be a marker of poor prognosis in the post cardiac arrest period.

Q4 Which statement is FALSE?
A)	Cardiac ultrasound can detect fine ventricular fibrillation even when no shockable rhythm is noted on the cardiac monitor.
B)	Cardiac ultrasound should always be used during cardiac arrest.
C)	A localized pericardial effusion with tamponade physiology may be missed with a transthoracic approach.
D)	TEE offers superior guidance for endovascular life-saving procedures.

Answer: B 
Cardiac ultrasound should not be used if no experienced ultrasonographer is present or if its use interferes with standard ACLS protocol.

Q5 Which statement is TRUE?
A)	Cardiac massage rarely causes LVOT obstruction.
B)	TTE doesn’t allow for identification of area of maximal compression during cardiac massage.
C)	TEE use during cardiac arrest is less risky than during cardiac surgery. 
D)	Simulation can help achieve competency for TEE use during cardiac arrest.

Answer: D 
Simulation-based learning is key to developing skills in TEE image acquisition, which requires probe manipulations during stressful and rare events, like cardiac arrest cases. In the ED setting, physicians with no prior TEE ability successfully conducted a focused 4-view TEE protocol after a 2-hour simulation session, with skill retention confirmation at 6-week follow-up.
 
Q6 Which statement is FALSE?
A)	Extra-cardiac TEE views may be useful to identify regions of fluid accumulation that may indicate a bleeding source.
B)	The use of TTE may cause prolongation of pulse check pauses.
C)	TEE use during cardiac arrest reduces mortality.
D)	TEE provides better visualization of the descending thoracic aorta compared to TTE.

Answer: C
Although during non-traumatic unshockable cardiac arrests, a meta-analysis showed an association between detecting cardiac motion on ultrasound and positive clinical outcomes (i.e., ROSC, survival at hospital admission and survival at discharge) there is no evidence so far that the use of TEE in cardiac arrest reduces mortality. TEE can identify the most reversible causes of cardiac arrest, allowing prompt treatment and an extended evaluation of possible hemodynamic instability and hypoxemia causes after ROSC.



Q7 Which statement is TRUE?
A)	The ME four-chamber view allows identification of LVOT obstruction during chest compressions.
B)	Many TEE views can assist in rhythm characterization during pulse check pauses.
C)	TTE should not be used if TEE is available.
D)	A lung point is a sensitive sign for pneumothorax.

Answer: B 
Extended TEE views are useful after ROSC or to a specific diagnosis when the basic TEE views did not provide enough information. The cardiac extended TEE views are based on the 2013 ASE Guidelines and the lung and abdominal extended TEE views are based on TELUS and TGAUS views respectively. A lung point is specific but not sensitive for the detection of pneumothorax. It can only be used with surface ultrasound.

Q8 What is the underlying cause of cardiac arrest on this mid-esophageal four-chamber biplane view (see video Chap31_Q8)?
A)	Ventricular fibrillation
B)	Asystole
C)	Electromechanical dissociation
D)	Cardiac tamponade

Answer: B
This is an example of asystole.

Q9 What is the underlying cause of cardiac arrest on this mid-esophageal four-chamber view (see video Chap31_Q9A)?
A)	Ventricular fibrillation
B)	Asystole
C)	Electromechanical dissociation
D)	Cardiac tamponade

Answer: B
This is an example of ventricular fibrillation. The effect of defibrillation is shown on video Chap31_Q9B on the electrocardiogram, hemodynamic data and on the intraoperative aspect of the heart.



Q10 Based on video Chap31_Q10, what are the chances of survival in this patient during cardiac arrest? 
A)	No chance of survival
B)	5% 
C)	20%
D)	50%

Answer: A 
This is an example of compression of the outflow tract and the aortic valve. This cannot lead to any significant cardiac output with 100% mortality. Several radiology studies show that the left ventricular outflow tract (LVOT), aortic root and ascending aorta were located underneath the recommended chest compression location in 46-80% of patients, predominantly those with cardiovascular comorbidities and structural heart diseases.
