DEFIBRILLATION

Definition
Defibrillation is a process in which an electronic device sends an electric shock to the heart to stop an extremely rapid, irregular heart beat, and restore the normal heart rhythm.

Purpose
· Defibrillation is performed to correct life-threatening fibrillations of the heart, which could result in cardiac arrest. 
· It should be performed immediately after identifying that the patient is experiencing a cardiac emergency, has no pulse, and is unresponsive.

Precautions
· Defibrillation should not be performed on a patient who has a pulse or is alert, as this could cause a lethal heart rhythm disturbance or cardiac arrest. 
· The paddles used in the procedure should not be placed on a woman's breasts or over a pacemaker.

Description
· Fibrillations cause the heart to stop pumping blood, leading to brain damage and/or cardiac arrest. 
· About 10% of the ability to restart the heart is lost with every minute that the heart stays in fibrillation. 
· Death can occur in minutes unless the normal heart rhythm is restored through defibrillation. 
· Because immediate defibrillation is crucial to the patient's survival, the American Heart Association has called for the integration of defibrillation into an effective emergency cardiac care system. 
· The system should include early access, early cardiopulmonary resuscitation, early defibrillation, and early advanced cardiac care.

· Defibrillators deliver a brief electric shock to the heart, which enables the heart's natural pacemaker to regain control and establish a normal heart rhythm. 

· Biphasic Defibrillation: a true advance in ACLS
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· Conventional defibrillators use the monophasic sine wave pattern.  
· With the advance in the research of implantible defibrillator, it soon becomes clear that the biphasic waveform is much more efficient than the monophasic waveform.  The next question becomes: can you do it in an external defibrillator.  
· The answer is yes, though there is a slight modification of the biphasic waveform was necessary (rectilinear biphasic) to decrease the resistance of the current through the skin.  
· It was shown to be more effective than conventional defibrillator for V fib for patients undergoing AICD implantation

PROCEDURE FOR DEFIBRILLATION

· Defibrillation is the most effective treatment for ventricular fibrillation. 

· The success of resuscitation of patients with ventricular fibrillation relates to how fast electrical defibrillation can be applied. 

· The longer the duration of fibrillation, the greater the deterioration of the myocardium because a fibrillating heart consumes a very large amount of oxygen. 
· The chance of successful defibrillation is reduced as the fibrillation time increases. 

Equipment Needed

1. Defibrillator

  2.  Gel Pads
	Procedure
	Rationale

	Identify ventricular fibrillation (VF) on the monitor. 

Check leads, confirm pulselessness.
	To avoid delivering unnecessary shock.

	Call on arrest.  
	To obtain appropriate and adequate personnel to manage the airway, perform chest compressions, and prepare and administer medications.

	If arrest is witnessed, give precordial thump.
	This may generate enough stimulation to defibrillate the patient if done early in VF.


Initiate CPR until defibrillator available to  maintain oxygenation/circulation to brain and heart. Defibrillate as soon as possible.


Prepare patient for defibrillation: 

· side rail down 

· bed and patient flat 

· apply gel pads in correct position 

· one pad on upper chest, below the right clavicle and the second pad below the left nipple at the midaxillary line as shown below 

· place pads at least 2 cm. away from electrodes and 10 cm away from a pacemaker generator 
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Pad Placement: 

· place one pad over the precordium, to the left of the lower sternal border  

· position the second pad on the back, opposite the front pad  

· press pads firmly onto the skin, moving any air pockets to the outer edges. 
Gel pads protects the patient against burns and enhances contact. 
Arcing will occur if shock is delivered too close to electrodes. 


Prepare the machine for defibrillation: 

· Plug cart in 

· Turn defibrillator on and ensure setting is "defib" 

· Set charge at 360 joules. 

· Hold paddles firmly to chest until charge is complete. 

· Ensure that paddles to not come in contact with ECG leads. 

· When using the  transcutaneous pacemaker to defibrillate, paddles are not needed as the charge is delivered through the pads. 
The only treatment for fibrillation is defibrillation. 

· Defibrillation is the random application of energy; the machine does not need to read the ECG to apply defibrillation energy. 

· Cardioversion is the application of energy that is synchronized to avoid the "T" wave; the ECG must be detected for the machine to apply cardioversion energy ("synch"). 
· Cardioversion will not be delivered if a chaotic rhythm is detected (VF). 

The ECG can be read from the paddles ("quick look"). 


Ensure there is no contact with metal on bed, and all personnel are away from bed contact. 

Call  I am Clear, Are You Clear, Every Body Clear to ensure safety of team and patient.


Press paddles firmly onto gel pads applying 25-30 lbs pressure.  

· Discharge by simultaneously depressing buttons on paddle. 

· Be sure to depress buttons firmly and hold for 2 seconds. 

· Deliver shock following exhalation. 

· Immediately press charge button on paddles without removing the paddles from the chest.  Have a second person reset charge to 360 Joules. 
Do not lean on pads as you might slip off.  A pressure of 25-30 lbs or 11-12 kg is required. 

· Air filled lungs decrease electrical conduction. 

· Immediately recharging the paddles prepares for delivery of next shock as quickly as possible. 

Removal of paddles will delay subsequent shock. 


Quickly reassess rhythm while paddles are recharging to ensure that rhythm conversion has not occurred; proceed to deliver the second shock as in #8 as soon as the paddles are charged. 

Immediately press charge button on paddles without removing the paddles from the chest.  Have a second person reset charge to 360 Joule to ensure prompt delivery of single shock at a time.


Quickly reassess rhythm while paddles are recharging to ensure that rhythm conversion has not occurred; proceed to deliver the third shock as soon as the paddles are charged. Immediately press charge button on paddles without removing the paddles from the chest.  Use 360 Joules for all subsequent shocks. 
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Rapid "stacked" shocks reduces transthoracic impedance and increases chance for success.
Defibrillate if VF or pulseless VT persists. 


Administer 1 mg epinephrine IV push and repeat after every 3- 5 minutes following every shock.  (alternatively, the physician may order 40 units of vasopressin instead of first or second dose of epinephrine. 

Epinephrine is used in an attempt to raise cerebral and coronary perfusion pressure gradients by alpha vasoconstriction. 

Vasopressin increases BP by stimulating vasopressin receptors (non-alpha receptors) and may work when alpha stimulants are unsuccessful.  Vasopressin may be advantageous if circulating volume is reduced. 


Continue to manage ABCs between shocks. 

· Troubleshoot for possible causes of non-responsive VT/VF (e.g. electrolyte or acid-base disturbance, pulmonary artery catheter in right ventricular position, hypoxemia, hypothermia). 

Ensure adequate paddle pressure, machine off synchronization to rule out other correctable causes.

If successful: 

· Administer 1 mg/kg lidocaine bolus, and start an infusion at 2 mg/min (alternatively, amiodarone or other antiarrhythmics). 
  

Defibrillate first to avoid delay in converting rhythm. Some studies have suggested that lidocaine may reduce responsiveness to defibrillation. 


 Evaluate and maintain ABC's to maintain oxygen delivery.


Evaluate serum electrolytes, blood gases and pulmonary artery position. 

· Obtain order for electrolyte replacement if required. 

· Correct problems with pulmonary artery placement. 

Correct acid-base disturbances to identify possible precipitating events and intervene as required.


Assess and treat for side effects: burns, arrhythmias, anxiety.

Reassure patient, notify family, treat complications.


Post rhythm strips in chart and document on the cardiac arrest record. 

The certification for this skill delegates to the nurse the ability to make independent decisions and to implement actions according to protocol guidelines.


Aftercare
· After defibrillation, the patient's cardiac status, breathing, and vital signs are monitored until he or she is stable. 
· Typically, this monitoring takes place after the patient has been removed to an intensive care or cardiac care unit in a hospital. 
· An electrocardiogram and chest x ray are taken. 
· The patient's skin is cleansed to remove gel or paste, and, if necessary, ointment is applied to burns. 
· An intravenous line provides additional medication, as needed.

Risks
· Skin burns from the defibrillator paddles are the most common complication of defibrillation. 
· Other risks include injury to the heart muscle, abnormal heart rhythms, and blood clots.

Cardiac arrest 

· A condition in which the heart stops functioning. 
· Fibrillation can lead to cardiac arrest if not corrected quickly. 

Fibrillation 

Very rapid contractions or twitching of small muscle fibers in the heart. 

Pacemaker 

A surgically implanted electronic device that sends out electrical impulses to regulate a slow or erratic heartbeat.
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Action

POWER ON the AED (this activates voice prompts for guidance in all subse-
quent steps).

e Open the Carrying‘oase or the top of the AED.

e Turn the power on (some devices will “power on” automatically when
you open the lid or case).

ATTACH ELECTRODE PADS to the patient’s bare chest.

e Choose correct pads (adult vs child) for size/age of the patient. Use
child pads or a child system for children less than 8 years of age if avail-
able. Do not use child pads or a child system for patients 8 years
and older.

® Peel the backing away from the electrode pads.
e Quickly wipe the patient’s chest if it is covered with water or sweat.
e Attach the adhesive electrode pads to the patient’s bare chest.
— Place one electrode pad on the upper-right side of the bare chest to
the right of the breastbone directly below the collarbone.
— Place the other pad to the left of the nipple, with the top margin of
the pad a few inches below the left armpit (Figure 6).

e Attach the AED connecting cables to the AED box (some are preconnected).

ANALYZE THE RHYTHM.
e Always clear the patient during analysis. Be sure no one is touching the
victim, not even the person in charge of giving breaths.

e Some AEDs will instruct you to push a button to allow the AED to begin
analyzing the heart rhythm; others will do that automatically. The AED
rhythm analysis may take about 5 to 15 seconds.

e The AED then instructs whether or not a shock is needed.

If the AED advises a shock, it will tell you to BE SURE TO CLEAR THE
PATIENT.

» Clear the patient before delivering the shock; be sure no one is touching
the patient.

Loudly state a “clear the patient” message, such as “I’'m clear, you’re
clear, everybody’s clear” or simply “Clear.”

e Perform a visual check to ensure that no one is in contact with the
patient.

Press the SHOCK button.
The shock will produce a sudden contraction of the patient’s muscles.

As soon as the shock is delivered, resume CPR, starting with chest compressions, with
cycles of compressions and breaths at a 30:2 ratio. Do not perform a pulse or rhythm
check. After 2 minutes of CPR, the AED will prompt you to repeat steps 3 and 4.
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