TOPIC: AUTOMATED EXTERNAL DEFIBRILLATION

OBJECTIVES

After completing this topic, participants should be able to:

· Describe the importance of activating the local EMS system and providing early CPR and defibrillation.

· Describe the two electrical rhythms that respond to defibrillation: ventricular fibrillation and ventricular tachycardia.

· Describe the main components of an automated external defibrillator (AED).

· Describe the steps involved in the basic operation of an AED.

· Demonstrate how to use an AED.
Approximate Time: 60 minutes 
Skill Practice: Yes

Equipment for Skill Practice:
· AED (training devices)

· Manikins
DVD Covers Points in Lesson: Yes
CASE PRESENTATIONS
Use the following scenarios or create others that provide a realistic opportunity to apply the concepts of this lesson. The scenarios can be used at any point in the lesson.

Scenario: While walking in the shopping mall, you witness an elderly man suddenly collapse. You are the first to reach him. He is unresponsive and not breathing. Other bystanders are coming to help. How should you respond?

Scenario: You have assisted another patron in removing a submerged 9-year-old child from a hotel swimming pool. There is no lifeguard on duty. There is an AED on the wall. How should you respond? 

KEY POINTS

Public Access Defibrillation

· Chances of surviving cardiac arrest are greatly improved through CPR and defibrillation.

· Defibrillation can be provided by anyone trained to use an AED.

· Public access defibrillation (PAD) laws and the Food and Drug Administration (FDA) have made AED use practical in public places as well as homes. 

How the Heart Works

· The heart is a muscle. It receives its own oxygen and nourishment through the coronary arteries that run through it.

· The four chambers of the heart (two atria, two ventricles) act in a coordinated manner to pump blood throughout the body.

· Special cells in the heart, known as pacemaker cells, emit electrical impulses that cause special heart muscle cells to contract in a coordinated manner. This contraction produces a heartbeat, which can be felt in the form of a pulse, as blood is pumped to the body.

· When the electrical system of the heart works normally, it produces an electrical rhythm known as normal sinus rhythm.

· Heart disease can cause the electrical system of the heart to malfunction, producing lethal electrical disturbances, the most common being ventricular fibrillation (V-fib) and ventricular tachycardia (V-tach).

· In most victims of cardiac arrest, the initial heart rhythm is V-fib.

· When the heart stops beating, clinical death, or the beginning of the dying process, occurs. After 8 to 10 minutes without circulation, damage may be so severe that survival is not likely. This is known as biological death.

	INSTRUCTOR’S NOTE

Have a copy of your state’s PAD law available, and cover the main elements of AED training and use.



About AEDs

· An AED is a device capable of automatically analyzing the victim’s heart rhythm, determining and advising the rescuer of the need to shock, and administering the shock when the rescuer depresses the button.

· An AED eliminates the need for the rescuer to be trained in ECG rhythm recognition.

· AEDs are attached to the victim by a cable connected to two adhesive pads that are placed on the victim’s bare chest.

· AEDs store valuable information including the ECG rhythm, shock data, and performance data such as date, time, and number of shocks administered.

· Common Elements of AEDs

· Power on/off mechanism

· Cable and pads (electrodes)

· Analysis capability

· Defibrillation capability

· Prompts to guide the user
· Battery operation for portability

	INSTRUCTOR’S NOTE

Whenever possible, participants should become familiar with the AEDs they will be using.


Care for Cardiac Arrest

· To care for cardiac arrest, CPR must be started until a defibrillator is available.

· The electrical disturbances of V-fib and V-tach can be corrected with defibrillation, but time is critical.

· For every minute that defibrillation is delayed, the victim’s chances of survival decrease by 7% to 10%.

· CPR is the initial care for cardiac arrest, until a defibrillator is available.

Using an AED

· The basic operation of all AED models for all ages follows this sequence:

· Perform CPR until an AED is available.

· Once the AED is available, turn the equipment on.

· Apply the AED pads to the victim’s bare chest and the cable to the AED.
· Stand clear and analyze the heart rhythm.

· Deliver a shock if indicated.

· Perform CPR for 2 minutes.

· Repeat the analysis, shock, and CPR steps as needed.

Special Considerations

· Water

· Because water conducts electricity, it may provide an energy pathway between the AED and the rescuer.

· Remove the victim from free-standing water.

· Quickly dry the chest before applying the pads.

· Children and Infants
· Cardiac arrest in children and infants is not usually caused by a primary heart problem as in adults.

· AEDs can deliver energy levels appropriate for children and infants.
· Use pediatric pads for a child or infant whenever available. Use adult pads if pediatric pads are not available.
· Medication Patches

· Some victims may be wearing medication patches such as nitroglycerin. 
· Remove these patches and wipe the skin before applying the electrode pads.

· Implanted Devices

· Implanted pacemakers and defibrillators are used to automatically correct problems with the heart’s normal electrical rhythm. 
· Avoid placing electrode pads over these implantable devices.

· If an implantable defibrillator is firing (victim twitching) allow it to stop before applying the electrodes.

AED Maintenance

· Periodic inspection of an AED ensures that the device has the necessary supplies and is in proper working condition.

· AEDs run automatic periodic self-checks. Additional self-checks are performed any time the device is turned on.

· Check the expiration and replacement dates on electrode pads and batteries.

SKILL PRACTICE SESSION

· Review the Skill Drill found in the chapter.

· Break participants into small groups to practice CPR skills and AED use.

· Provide participants with the following scenarios that can occur when an AED is being used to care for a victim in cardiac arrest:

· Scenario 1: Persistent V-fib requiring one shock, 2 minutes of CPR, and additional shock(s) to finally convert the rhythm and restore breathing.
· Scenario 2: Prompt a “No shock advised” message. CPR is performed for 2 minutes, the heart is reanalyzed, and the “No shock advised” message still appears.
· Scenario 3: V-fib in which the victim regains breathing with the first shock and CPR.
· Scenario 4: The rescuer must troubleshoot the AED when faced with an error message that indicates inadequate electrode placement (eg, “Connect electrodes” prompt after the electrodes are already on the chest) or movement of the victim (eg, “Motion detected” prompt). The rescuer must indicate how to resolve the problem(s).
· Scenario 5: The scene is dangerous and the AED cannot be immediately used (the victim is lying in water and needs to be quickly moved to a safer area before the AED can be applied). Once the AED is attached, V-fib is the initial rhythm, requiring one shock, 2 minutes of CPR. This is followed by a “No shock” message, and CPR is continued for another 2 minutes.

· Evaluate participant performance by using the following “AED Skill Checklist” and remediate any problems.
	AED Skill Checklist
	

	Student’s Name
	Date

	
	

	Steps
	Step Performed Correctly

	Checks for scene safety
	

	Performs primary check and care (If two rescuers are involved, one assesses and performs CPR while the other applies the AED.)
	

	Establishes unresponsiveness and breathing     
	

	Has someone call 9-1-1 and gets AED          
	

	Begins CPR until an AED is available           
	

	Defibrillation
	

	Turns AED power on                                     
	

	Verifies chest is bare and dry                           
	

	Applies electrode pads correctly
	

	Ensures electrode cable is plugged in             
	

	Stands clear while analyzing                          
	

	If shock is indicated:
a. Remains clear                                                                b. Delivers shock                                                          c. Performs 2 minutes of CPR                                          d. Reanalyzes heart rhythm                              
	

	If shock is indicated, repeats steps a–d
	

	If no shock is indicated, performs CPR
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