Chapter 8

Pacemaker Rhythms

Objectives

Describe the appearance of the waveform on the ECG
produced as a result of:

Atrial pacing

Ventricular pacing

Describe the benefits of AV sequential pacing

Identify the primary indications for pacemaker therapy
List three contraindications for transcutaneous pacing
Identify the complications of pacing

List three types of pacemaker malfunction

Pacemaker Systems

Consists of a pulse generator (power source)
and pacing lead(s)

Lead Set

insertion Set screw
Suture g
hole
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Objectives

Define the following terms: sensitivity, capture, asynchronous,
synchronous, threshold

Identify the components of a pacemaker system
Describe a unipolar and bipolar pacing electrode

Explain the differences between fixed-rate and demand
pacemakers

Describe the primary pacing modes

Identify the cardiac chamber(s) stimulated by different pacing
methods

D(e:s(,é:ribe the appearance of a typical pacemaker spike on the
E

Pacemaker Systems

Pacemaker

An artificial pulse generator that delivers an
electrical current to the heart to stimulate
depolarization

Pacemaker systems are usually named according
to where the electrodes are located and the route
the electrical current takes to the heart

Permanent Pacemaker—Indications
Third-degree AV block
Symptomatic type Il second-degree block
Second-degree AV block with episodic ventricular arrhythmias
Sick sinus syndrome
Symptomatic bradycardias with syncope or presyncope
Hypersensitive carotid artery syndrome
Type | block with infra-His bundle block

Specific subgroups of patients with triphasic and biphasic blocks
at risk of developing sudden high-degree block
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Temporary Pacemakers Temporary Pacing—Indications
Transvenous pacemaker Hemodynamically significant bradycardia

Epicardial pacing Bradycardia with escape rhythms
unresponsive to drug therapy

Transcutaneous pacing (TCP) Overdrive pacing of tachycardia refractory to

pharmacologic therapy or electrical
countershock

Bradyasystolic cardiac arrest

Pacemaker Electrodes—Unipolar Pacemaker Electrodes—Bipolar

One pacing electrode : __
located at distal tip Contains a positive and

negative electrode at the
distal tip of pacing lead

Negative electrode in ;
wire

contact with heart

Pulse generator (located | 1) P Bipolar
outside the heart) O Pacer spike is often small — detl
functions as positive | and difficult to see

electrode

Pacemaker spikes are
often large due to distance
between positive/negative
electrodes

Fixed-Rate (Asynchronous)
Pacemakers

Pacemaker Modes Continuously discharge at a preset rate

(usually 70-80/min) regardless of patient’'s
heart rate

Does not sense patient’'s own cardiac rhythm

May result in competition between the patient’s
cardiac rhythm and that of the pacemaker

Not often used today
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Demand (Synchronous,
Noncompetitive) Pacemakers

Discharge only when patient’s heart rate
drops below pacemaker’s preset (base) rate

Can be programmable or nonprogrammable

Voltage level and impulse rate are preset at time
of manufacture in nonprogrammable pacemakers

Pacemaker Identification Codes

Chamber Chamber Response to | Programmable | Antitachycardia
Paced Sensed SR Functions Functions
ne
(f

ate
pacemaker) pacemaker)

A= Atrium T = Triggers
pacing

V= V = Ventricle | = Inhibits
Ventricle paci

D = Dual D = Dual D = Dual
chamber chamber (triggers &
(atrium & (atrium & inhibits
ventricle) ventricle) pacing)

P = Simple P = Pacing
programmabilit | (antitachycardia)
y (rate and/or

output

M = Multi- S = Shock
programmable
C=

Communication | (pacing &
R = Rate
responsive

Atrial Pacing

Pacing electrode placed in the right atrium
Produces pacemaker spike followed by a P wave

May be used when SA node is diseased or
damaged but conduction through AV junction

and ventricles is normal
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Pacemaker Identification Codes

Five-letter coding system used to assist in
identifying a pacemaker’s preprogrammed
pacing, sensing, and response functions

Single-Chamber Pacemakers

A single chamber (either the atrium or
ventricle) pacemaker has one lead placed in
the heart

Ventricular Pacing
Pacing electrode placed in right ventricle

Produces pacemaker spike followed by a
wide QRS, resembling a ventricular ectopic
beat
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Dual-Chamber Pacemakers

A dual-chamber pacemaker paces both the
atrium and ventricle

Two-lead system placed in the heart
One lead is placed in the right atrium
A second lead is placed in the right ventricle

Dual-Chamber Pacemakers

Also called DDD pacemakers
Both atrium and ventricle are paced (D)
Both chambers are sensed (D)

Has both a triggered and inhibited mode of
response (D)

Transcutaneous Pacing (TCP)

Recommended as the initial pacing method of
choice in emergency cardiac care

Effective

Quick

S

Least invasive pacing technique currently
available
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AV Sequential Pacemaker

Type of dual-chamber pacemaker

Stimulates right atrium and right ventricle
sequentially
Mimics normal cardiac physiology
Preserves atrial kick

Dual-Chamber Pacemakers

If spontaneous atrial depolarization does not
occur within a preset interval:

Atrial pulse generator fires

Stimulates atrial depolarization at a preset rate

Pacemaker waits

* Simulates normal delay in conduction through AV node

(the PR interval)

 “Artificial” or “electronic” PR interval = AV interval
If spontaneous ventricular depolarization does not
occur within a preset interval:

¢ Pacemaker fires

* Stimulates ventricular depolarization at a preset rate

TCP—Indications

Significant bradycardia unresponsive to
atropine therapy or when atropine is not
immediately available

“Bridge” until transvenous pacing can be
accomplished or cause of bradydysrhythmia
is reversed

Drug overdose

Hyperkalemia

May be considered in asystolic cardiac arrest
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