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	Cardiac Pacemakers/ AICD
	



I. CARDIAC PACEMAKER

A. Definition: Battery powered device that discharges electrical impulses so that an effective heart rate & cardiac output can be maintained.  Electronic apparatus used to initiate impulse like SA node when the SA node is not working correctly.
B. Indications for Pacemaker:

1. Symptomatic bradycardias (decreased LOC, hypotension, SOB, Chest Pain, dizziness)

a. Sinus bradycardia

b. Heart block

c. Sick sinus syndrome: blood perfusion to SA Node is decreased. 
2. Asystole – no electrical activity.
3. Diagnosis & assessment during electrophysiology studies

4. Prophylaxis post MI and post CABG; backup after surgery.
5. Post surgery where there is significant manipulation of the heart—may use temporary pacemakers (epicardial pacing wires)
C. Types of Pacemakers:

1. Temporary (external power source).  Short term (2 wks or so), used in emergency situations.  
a. Endocardial (transvenous): a pacing wire is inserted through a central vein into the apex RA or RV.  The pacing wires are then attached to a pulse generator which is the box with the knobs.  Make sure pulse generator is secure. .

b. Epicardial: pacing wires are sutured to the heart during open-heart surgery and then brought through the skin and attached to a pulse generator.

c. Transcutaneous (external): used in emergency situations.  Surface electrodes (patches) are attached to the skin (chest).

1. Can be found on crash cart.  Can be used for both pacing and defibrillating.
2. If patient is having dysrhythmias, have generator at beside. 
2. Permanent (internal power source)

a. Pacing wires are surgically inserted.  Wires are attached to a small, sealed implanted battery-powered pulse generator which is then inserted into the chest or abdomen. (Lithium battery lasts 5-15 years)

D. Function of Pacemaker:

1. Capture: pulse generator delivers stimulus to depolarize cardiac muscle.  Results in a pacing “spike” on ECG.  Artificial means of stimulating the heart.
2. Sensing: pulse generator recognizes intrinsic (own underlying rhythm) electrical activity of heart.  

E. Pacemaker Mode

1. Demand (synchronous): pacemaker only fires when patient’s intrinsic rate drops below the set rate on the pacemaker generator.  Most common.  The pacemaker recognizes the decreased heart rate and fires to produce and increased rhythm.
2. Fixed (asynchronous): pacemaker fires at a fixed rate regardless of intrinsic rate.  Used for patients who have no underlying rhythm.
F. Safety Issues: Patient Indications
1. Check pulse daily

2. If dizzy or heart rate decreases, should see a Dr.

3. Carry ID with pacemaker specific info on it—rate, placement, type, etc.

4. No MRIs!

G. Complications 

1. Infection

2. Perforation, usually occurs during insertion of pacing wires.
3. Pneumothorax/ hemothorax—similar to any central line placements
4. Dysrhythmias—can occur with placing as with any central line—“tickles the heart.” 

II. ICD (implantable cardioverter defibrillator)

A. Definition: surgically implanted device developed to identify and correct life-threatening VT & VF.  Delivers countershocks when VF or VT occur.  Senses underlying rhythm and will shock them out of VF or Vt.  
B. Indications:  

1. Patient has survived one or more episodes of sudden cardiac death resulting from VT or VF.

2. VT / VF continues despite drug therapy

3. Survival estimated < 1 year w/o this therapy.
4. Willingness to participate in follow-up; screened carefully.
5. Emotional stability—device delivers shocks to the heart and can be frightening to the patient.
C. Battery:  Internal battery will last around 18 months or for 100 shocks

D. Patient teaching:

1. Med alert bracelet

2. Follow-up testing

3. Avoid activity involving rough contact ( 
4. Initial lifting restriction 4-6 weeks following implantation, to allow leads time to become implanted. 
5. Avoid strong magnetic fields (power plants)

6. No MRI's

7. Encourage to keep journal to let doctor know when defibrillator is going off.
8. Check state, may not be allowed to drive. 
9. Can shock inappropriately at times.
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