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LEARNING OBJECTIVES
After reading this chapler, you should be able fo:

1. Describe the electracardiogram (ECG) characteristics, possible causes,
signs and symptoms, and emergency management for first-degree
atrioventricular (AV) block.

2. Describe the ECG characteristics, possible causes, signs and symp-
toms, and emergency management for second-degree AV block
type I

3. Describe the ECG characteristics, possible causes, signs and symp-
toms, and emergency management for second-degree AV block type Il

KEY TERMS

Atrioventricular '(AV) block: A delay or interrupiidﬁ in hrl_;i-uls_ea conduc_tion
from the atria to the ventricles that occurs because of a transient or
permanent anatomic or functional impairment

4. Describe 2:1 AV block and advanced second-degree AV block.

5. Describe the ECG characteristics, possible causes, signs and
symptoms, and emergency management for third-degree AV block,

6. Describe the appearance of right and left bundle branch block as seen
in lead Vi.

Bundle branch block (BBB): A disruption in impulse conduction from the
bundle of His through the right or left bundle branch (o the Purkinje
fibers, a BBB may be intermittent or permanent

INTRODUCTION

You have learned that the AV node and AV bundle have
many important functions (Figure 7-1). First, a supraven-
tricular impulse that enters the AV node is normally delayed,
thereby allowing the atrial chambers to contract and empty
blood into the ventricles before the next ventricular contrac-
tion begins. Second, the healthy AV node is able to filter
some of the supraventricular impulses coming to it, thereby
protecting the ventricles from excessively rapid rates. Third,
the AV bundle has pacemaker cells that have an intrinsic rate
of 40 to 60 beats/min and can function as an escape pace-
maker if the sinoatrial (SA) node fails.

Depolarization and repolarization are slow in the AV
node, which makes this area vulnerable to blocks in con-
duction. When a delay or interruption in impulse conduc-
tion from the atria to the ventricles occurs because of a

transient or permanent anatomic or functional impairment,
the resulting dysrhythmia is called an atrioventricular block.

When analyzing a rhythm strip, disturbances in AV
conduction can be detected by assessing PR intervals. Re-
member that the PR interval is made up of the P wave and
the PR segment. The P wave reflects depolarization of the
right and left atria. The PR segment reflects the spread of
the electrical impulse through the AV node and the His-
Purkinje network. The normal PR interval measures 0.12 to
0.20 second.

AV block is classified into {1} first-degree AV block,
(2) second-degree AV block (types I and II), and (3) third-
degree AV block (Figure 7-2). With first-degree AV block,
impulses from the SA node to the ventricles are delayed; they
are not blocked. With second-degree AV blocks, there is an
intermittent disturbance in the conduction of impulses be-
tween the atria and the ventricles. With third-degree AV
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block, there is a complete block in the conduction of im-
pulses between the atria and the ventricles.

First-degree AV block usually occurs because of a con-
duction delay within the AV node. Second- and third-degree
AV blocks can occur at the level of the AV node, the bundle
of His, or the bundle branches. AV blocks located at the
bundle of His or bundle branches are called infranodal or
subnodal AV blocks. Second and third-degree AV blocks
may become serious enough to require the use of an escape
pacemaker. Should such a pacemaker become a necessity,
AV blocks that occur at the level of the AV node have a tre-
mendous advantage. If required, there is usually a reliable
junctional pacemaker available that can fire at 40 to 60 beats/
min. However, when the location of an AV block is below the
AV junction, the only available pacemaker may be a slow
ventricular one, firing at 20 to 40 beats/min. Not only are
ventricular pacemakers slow, they are prone to long pauses,
making them less than reliable. Therefore, AV blocks at
the level of the AV node usually have a more effective and

reliable escape pacemaker than do AV blocks at the bundle
of His or below.

ECL]NICAL CORRELATION

The clinicat significance of an atrioventricular {AV) block

depends on the following:

s The degree of the block

s The rate of the escape pacemaker {unctional versus
ventricular)

+ The patient's response to that ventricular rate

FIRST-DEGREE ATRIOVENTRICULAR
BLOCK

How Do | Recognize It?

[Objective 1]

With a first-degree AV block, all components of the cardiac
cycle are usually within normal limits, with the exception of
the PR interval. This is because electrical impulses travel
normally from the SA node through the atria, but there is a
delay in impulse conduction, usually at the level of the AV
node (Figure 7-3). Despite its name, the SA node impulse is
not blocked during a first-degree AV block; rather, each
sinus impulse is delayed for the same period before it is con-
ducted to the ventricles. This delay in AV conduction results
in a PR interval that is longer than normal (i.e., more than
0.20 second in duration in adults) and constant before each
QRS complex. Despite the prolonged PR interval, each
P wave is followed by a QRS complex (i.e., there is a 1:1 rela-
tionship of P waves to QRS complexes).

When a PR interval is prolonged, it is usually between 0.21
and 0.48 second. A PR interval that is longer than 0.29 second
is almost always associated with disease of the AV node.
Occasionally, a PR interval greater than 0.8 second may be
seen. However, PR intervals as long as 1 second have been
reported.*”

When the QRS complex associated with a first-degree AV
block is narrow, the conduction abnormality is most com-
monly in the AV node.'* When the QRS complex associated
with a first-degree AV block is wide, the conduction abnor-
mality may be located in the AV node, the bundle of His, or
the bundle branches.

Let’s look at the rhythm shown in Figure 7-4. The ven-
tricular rhythm is regular at a rate of 88 beats/min. Each
QRS complex is preceded by an upright P wave. The atrial
rhythm is also regular at a rate of 88 beats/min, On the basis
of these findings, we now know that the underlying rhythm
is a sinus rhythm at 88 beats/min. The QRS duration is
within normal limits; however, the PR interval measures
0.28 second, which is longer than normal, and the interval is
consistent before each QRS. The 1:1 relationship of P wave to
QRS complex and a longer than normal PR interval fit the
criteria for a first-degree AV block.
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Figure -4  Sinus syl at 88 beals/min with a first-degree atrioventricular (AY) block and ST-segment elevation.

Fi-rs.t-degree AV .block is not a dysrhythmia itself; i.t is a OREE Characteristics of First-Degree
condition that describes the prolonged (but constant) PR inter- able Atrioventricular Block

val that is seen on the rhythm strip. Qur identification of the

rhythm strip in Figure 7-4 must include a description of the Rhythm Regular

underlying rhythm, the ventricular rate, and then a description Rate Usualy within normal range, but

of anything that appears amiss. In this case, we will identify the depequ on underlying rhythm

e . P waves Normal in size and shape; one

rhythm as, “Sinus rhythm at 88 beats/min with a first-degree pasitive (upright) P wave before

AV block and ST-segment elevation” The characteristics of each QRS

first-degree AV block are shown in Teble 7-1. PR interval Prolonged (i.e., more than 0.20 sec)
but constant

What Causes [t? QRS duration Usually 0.11 sec or less unless
abnormally conducted

First-degree AV block may be a normal finding in individu-

als with no history of cardiac disease, especially in athletes.

In some people, mild prolongation of the PR interval may be + Cardiomyopathy

a normal variant, especially with sinus bradycardia during » Degenerative fibrosis and sclerosis of the conduction

rest or sleep. First-degree AV block may also occur because system

+ Drug effect (e.g., amiodarone, beta-blockers, digoxin,
diltiazem, procainamide, verapamil)
« Hyperkalemia

of the following:
+ Acute myocardial infarction
« Acute myocarditis or endocarditis
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 Increased vagal tone (e.g., carotid massage, inferior
infarction, vomiting)

+ Ischemia or injury to the AV node or AV bundle

+ Rheumatic heart disease

= Valvular heart discase

What Do 1 Do About 1t?

The patient with a first-degree AV block is often asymptom-
atic; however, marked first-degree AV block can lead to
symptoms even in the absence of higher degrees of AV
block.® First-degree AV block that occurs with acute myo-
cardial infarction (MI) should be monitored closely.

SECOND-DEGREE
ATRIOVENTRICULAR BLOCKS

Overview

The term second-degree AV block is used when one or more,
but not all, sinus impulses are blocked from reaching the
ventricles. Because the SA node is generating impulses in a
normal manner, each P wave will occur at a regular interval
across the rhythm strip (i.e., all P waves will plot through on
time), although not every P wave will be followed by a QRS
complex. This suggests that the atria are being depolarized
normally, but not every impulse is being conducted to the
venlricles (i.e., intermittent conduction). As a result, more
P waves than QRS complexes are seen on the ECG.

Second-degree AV block is classified as type 1 or type II,
depending on the behavior of the PR intervals associated with
the dysrhythmia. The type I or type I designation is used to
describe the ECG pattern of the PR intervals and should not be
used to describe the anatomic site {(i.e., location) of the AV
block.6 At least two consecutively conducted PR intervals must
be observed to determine the pattern of the PR intervals.

Second-Degree Atrioventricular Block
Type |

How Do | Recognize It?

[Objective 2]

Second-degree AV block type [ is also known as type I block,
Mobitz I, or Wenckebach. The term Wenckebach phenomenon
is used to describe a progressive lengthening of conduction
time in any cardiac conducting tissue that eventually results in
the dropping of a beat or a reversion to the initial conduction
time. With “classic” Wenckebach phenomenon, the PR inter-
val after the dropped (i.e., blocked) beat is the shortest in the
cycle and the largest increase in the PR interval occurs after
the second conducted beat*” As each atrial impulse arrives
earlier and earlier into the relative refractory period of the
impaired AV node, more time is required to conduct the im-
pulse to the ventricles. On the ECG, this is reflected as a pro-
gressive increase in the length of the PR intervals (Figure 7-5).

When an impulse finally arrives during the AV node’s absolute
refractory period, it fails to conduct to the ventricles and is
seen on the ECG as a P wave that is not followed by a QRS
complex.**? Because the conduction delay in second-degree
AV block type I is almost always a result of a lesion within the
AV node, the QRS associated with this form of AV block is
usually narrow. When a second-degree AV block type I occurs
with a wide QRS complex, the block is within the AV node in
30% to 409% of cases and within the His-Purkinje system in
60% to 70% of cases, except in cases of ML5!?

Second-degree AV block type I is characterized by a re-
peating pattern that consists of conducted P waves (i.e., each
P wave is followed by a QRS) and then a P wave that is not
conducted (i.e., the P wave is not followed by a QRS). In
second-degree AV block type 1, any P to QRS ratio may be
seen. For example, an AV conduction ratio of 3:2 means that
for every three P waves, two are followed by QRS complexes.
Four conducted P waves to three QRS complexes results in
4:3 conduction; five conducted P waves to four QRS com-
plexes results in 5:4 conduction; and so on. The P wave that is
not conducted ends a group of beats. Because QRS complexes
are periodically absent, the ventricular rhythm is irregular.
The cycle then begins again. The repetition of this cyclic pat-
tern is called grouped beating. It is important to note that the
grouped beating pattern described occurs in less than 50% of
patients who have second-degree AV block type [

Although progressive lengthening is a phrase that was used
for many years to describe the behavior of the PR intervals
associated with second-degree AV block type I, the use of
this terminclogy is no longer recommended; rather, the
term inconstant or generally progressive PR intervals is rec-
ommended.® Use of the term inconstant or generally progres-
sive PR intervals is important because many type I AV blocks
are atypical, missing one or more of the features of the classic
Wenckebach phenomenon.®® For example, the second con-
ducted PR interval after a blocked impulse may fail to show
the greatest increase in length; instead, the PR interval may
actually shorten and then lengthen in the middle of a
grouped beating pattern.® Alternately, the duration of the PR
intervals may show no obvious change in the middle or for a
few beats just before the end of a group.?

Let us look at the example of this type of AV block in
Figure 7-6. For the purposes of our discussion, consider first
labeling the QRS complexes on this rhythm strip 1 through
6. You can quickly see that the ventricular rhythm is irregu-
lar, Because it is irregular, calculate the rate between the
shortest and longest R-R intervals. The rate range is about 43
to 60 beats/min. Now let us look at the atrial rhythm and
calculate the atrial rate. Look to the left of each QRS and la-
bel each P wave in the rhythm strip. Place your calipers or a
piece of paper on two P waves and begin moving from the
left side of the strip to the right to see if the P waves occur on
time. You will find that there is an “extra” P wave after beat
3. The extra P wave occurs on time, but there is no QRS after
it. The remainder of the P waves occur on time. The atrial
rate is about 68 beats/min.
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Although we are discussing AV blocks in this chapter,
how do you know that the extra P wave with no QRS after it
ist’t a nonconducted premature atrial complex (PAC)? Well,
the difference is in the timing of the P waves. If you have not
been plotting P waves when analyzing a rhythm strip until
now, it is very important that you do so when identifying
AV blocks. In second and third-degree AV blocks there are
more P waves than QRS complexes, and the P waves occur
on time. This happens because the problem in second and
third-degree AV blocks is not within the SA node. The
problem occurs somewhere in the conduction system below
the SA node. Therefore, the sinus fires regularly—as it is
supposed to. The P wave that occurs after beat 3 is not a
nonconducted PAC because all of the P waves are on time.
By definition, the P wave of a nonconducted premature
atrial complex is early.

The duration of the QRS complexes in Figure 7-6 are
within normal limits. Now, look closely at the PR intervals
and determine if a pattern exists. To do this, we need to see
at least two PQRST cycles in a row that do not contain extra
waveforms, Beats 1, 2, and 3 allow us to do this because there
is one P wave before each QRS. When you compare the PR
intervals of these beats, the PR interval of beat 1 is short. The
PR interval of beat 2 is longer than that of beat 1, and the PR
interval of beat 3 is longer than that of the first two beats. The
PR intervals of beats 1 through 3 can be described as incon-
stant or generally progressive. The blocked sinus impulse
appears on the ECG as a P wave with no QRS after it (j.e..a
dropped beat). The cycle begins again after the dropped beat.
‘The PR interval of the first conducted beat after the blocked
sinus impulse {i.e., beat 4) is shorter than the PR interval of
the conducted beat before the blocked beat (i.e., beat 3). This
finding is an important one when identifying second-degree
AV block type 1. Our identification of this rhythm strip is,
“Second-degree AV block type [ at 43 to 60 beats/min”” The
ECG characteristics of second-degree AV block type [ are
shown in Table 7-2.

Tabie 7-2 Characteristics of Second-Degree
Atrioventricular Block Type |

Rhythm Ventricular irregular; atrial regular
(i.e., Ps plot through on time};
grouped beating may be present

Rate Atrial rate is greater than the ventricular
rate

P waves Normal in size and shape; some

P waves are not followed by a QRS
complex (i.e., more Ps than QRSs)

Inconstant; the PRI after a noncon-
ducted P wave is shorter than the
interval preceding the noncon-
ducted beat

Usually 0.11 sec or less; complexes
are periodically dropped

PR interval (PRI)

QRS duration

What Causes It?

Remember that the right coronary artery (RCA) supplies
the AV node in 20% of the population. The RCA also sup-
plies the inferior wall of the left ventricle and the right
ventricle in most individuals. Blockage of the RCA, result-
ing in an inferior M or right ventricular infarction, can also
result in conduction delays such as first-degree AV block
and second-degree AV block type 1. Second-degree AV
block type 1 can also occur in athletes, probably related to
an increase in resting vagal tone,” and in healthy individuals
during sleep. Other possible causes of this dysrhythmia in-
clude aortic valve disease, atrial-septal defect, medications
(e.g., beta-blockers, digoxin, diltiazem, verapamil), mitral
valve prolapse, and rheumatic heart disease.

What Do | Do About Iit?

The patient with this type of AV block is usually asymptom-
atic because the ventricular rate often remains nearly nor-
mal, and cardiac output is not significantly affected. If the
patient is symptomatic and the dysrhythmia is a result of
medications (e.g., digoxin, beta-blockers), these substances
should be withheld. When it is associated with an acute in-
ferior wall MI, this dysrhythmia is usually transient and re-
solves within 48 to 72 hours as the effects of parasympathetic
stimulation disappear.

If the heart rate is slow and serious signs and symptoms
occur because of the slow rate, treatment should include ap-
plying a pulse oximeter and administering oxygen (if indi-
cated), obtaining the patient’s vital signs, and establishing
intravenous (IV) access. A 12-lead ECG should be obtained.
Atropine, administered intravenously, is the drug of choice.
Reassess the patient’s response and continue monitoring the
patient. When this rhythm occurs in conjunction with acute
MI, the patient should be observed closely for increasing
AV block.

Second-Degree Atrioventricular
Block Type Il

How Do | Recognize It?

[Objective 3]

Second-degree AV block type 11 is also called type II block
or Mobitz 11 AV block. The conduction delay in second-
degree AV block type I occurs below the AV node, within
the His-Purkinje system. About 70% of the time, the block
occurs below the bundle of His, which usually produces
a wide QRS (i.e., more than 0.11 second in duration).®
About 30% of the time, the block occurs in the bundle of
His, which is associated with a narrow QRS.57 Although
second-degree AV block type I1 is less common than type
I, type 11 is more serious and is a cause for concern because
it has a greater potential to progress to a third-degree
AV block.

As it is with second-degree AV block type [, there
are more P waves than QRS complexes with second-degree
AV block type 11, and the P waves occur on time. The PR
interval with type II block can be normal or prolonged; but
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Figure 7-7 Second-degree atrioventricular (AV) block type Il at 48 o 94 beats/min,

it is constant for the conducted beats. Most importantly, the
PR intervals before and after a blocked sinus impulse (i.e.,
P wave) are constant.

Let’s look at Figure 7-7. You can see right away that
the ventricular rhythm is irregular. Because the ventricular
rhythm is irregular, calculate the ventricular rate and pro-
vide a rate range. The ventricular rate ranges from about
48 to 94 beats/min. You can quickly see that there are more
P waves than QRS complexes in this rhythm strip. Use your
calipers or paper to plot the P waves and see whether they
occur on time. Indeed, they occur regularly, although not
every P wave is followed by a QRS complex. Now, calculate
the atrial rate. It is about 94 beats/min. Each P wave occurs
at a regular interval across the rhythm strip (i.e., all P waves
plot through on time) because the SA node is generating
impulses in a normal manner. Impulses generated by the SA
node are conducted to the ventricles until a sinus impulse
is suddenly blocked—appearing on the ECG as a P wave
with no QRS after it (i.e., a dropped beat); this results in an
irregular ventricular rhythm. Looking at the QRS complexes
in Figure 7-7, you can see that they are slightly wider than
normal, measuring about 0.12 second.

Now look closely at each of the PR intervals and com-
pare them, Are they the same or different? In this rhythm
strip, the PR intervals are the same and then a P wave sud-
denly appears with no QRS after it. When the PR intervals
measure the same, we say that the PR intervals are constant
or fixed. This is an important difference between second-
degree AV block type I and second-degree AV block type
IL. In second-degree AV block type II, the PR interval may
be within normal limits or prolonged, but it is constant for
the conducted beats. Most importantly, the PR intervals
before and after a blocked sinus impulse (i.e., P wave) are
constant.

Our identification of the rhythm in Figure 7-7 is, “Second-
degree AV block type II at a rate of 48 to 94 beats/min.” The
ECG characteristics of second-degree AV block type II are
shown in Table 7-3.

ECG Pearl

Some experts believe that type Il atrioventricular {AV) blocks
are actually type | blocks that have changes in AV conduction
that are so minute that they cannot be recorded or measured
with standard equipment.®

Table 7-3 | Characteristics of Second-Degree
‘ Atrioventricular Block Type Il

Rhythm Ventricular irmegular; atrial regular
{i.e., Ps plot through on time)
Rate Alrial rate is greater than the ventricular
E rate; ventricular rate is often slow
P waves Normal in size and shape; some

P waves are not followed by a QRS
complex (i.e., more Ps than QRSs)

PR interval Within normal limits or prolonged but
constant for the conducted beats;
the PR intervals before and after a
blocked P wave are constant

QRS duration Within normal limits if the block occurs

above or within the bundle of His;
greater than 0.1 sec if the block
ocours below the bundle of His;
complexes are percdically absent
after P waves

What Causes It?

You will recall that the conduction delay in second-degree AV
block type II occurs below the AV node, within the His-Purkinje
system, and that most of the time, the block occurs below the
bundle of His. Because a branch of the left coronary artery sup-
plies the bundle branches and the anterior wall of the left ventri-
cle, disease of the left coronary artery or an anterior M1 is often
associated with conduction defects that occur within the bundle
branches. Second-degree AV block type II may also occur be-
cause of acute myocarditis, aortic valve disease, cardiomyopathy,
fibrosis of the conduction system, or rheumatic heart disease.

What Do | Do About it?

The patient’s response to this rhythm is usually related to the
ventricular rate. If the ventricular rate is within normal lim-
its, the patient may be asymptomatic. More commonly, the
ventricular rate is significantly slowed and serious signs and
symptoms result because of the slow rate and decreased car-
diac output. The greater the number is of nonconducted
beats, the greater the impact is on the cardiac output.

If the heart rate is slow and serious signs and symptoms
occur because of the slow rate, treatment should include
applying a pulse oximeter and administering oxygen (if
indicated), obtaining the patient’s vital signs, and establishing
IV access. A 12-lead ECG should be obtained. Although cur-
rent resuscitation guidelines recommend IV administration of

—
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atropine to reduce vagal tone and improve conduction through
the AV node, this is effective only if the site of the block is the
AV node. If the block is below the AV node, atropine is un-
likely to be effective. In this situation, atropine administration
will usually not improve the block but rather will increase the
rate of discharge of the SA node. This may trigger a situation
in which even fewer impulses are conducted through to the
ventricles and the ventricular rate is further slowed.

Because second-degree AV block type IT may abruptly
progress to third-degree AV block, the patient should be
closely monitored for increasing AV block. When second-
degree AV block type II occurs in the setting of an acute an-
terior M1, temporary or permanent pacing may be necessary.

ECG Pearl

Second-degree atrioventricular {AV) blocks can occur at two
or more levels at the same time, making it difficult to distin-
guish between types | and II.2

2:1 Atrioventricular Block

How Do | Recognize It?
[Objective 4]
Before we discuss 2:1 AV block, let us review a few very impaor-
tant points regarding second-degree AV blocks. So far you have
learned how important it is to plot P waves to make sure that
they occur on time. If there are more P waves than QRS com-
plexes and the P waves occur on time, you know that you have
some type of AV block. The ventricular rhythm is irregular with
both second-degree AV block type I and type I1. The QRS com-
plex with a second-degree AV block type I is usually narrow; it
is usually wide with a second-degree AV block type II, although
exceptions exist with both types of second-degree blocks.

You have also learned that there are differences in the PR
interval patterns with second-degree AV block type I and

type 11, and that these differences are important in differenti-
ating between type I and type IT AV block. To compare PR
intervals, we must see at least two PQRST cycles in a row.
More importantly, we must look at the PR interval of the
conducted beat after a dropped QRS complex and compare it
with the PR interval of the last conducted beat before the
dropped QRS. With this information, you can then begin to
differentiate what type of second-degree AV block it is. For
example, if the PR interval after a dropped QRS complex is
shorter than the PR interval before the dropped complex, a
pattern consistent with second-degree AV block type I is
present. If the PR interval after a dropped QRS complex is the
same as the PR interval before the dropped complex, a pat-
tern consistent with second-degree AV block type II exists.

With second-degree AV block in the form of 2:1 AV block,
the level of the block can be located within the AV node or
within the His-Purkinje system. With 2:1 AV block, there is
one conducted P wave followed by a blocked P wave; thus,
two P waves occur for every one QRS complex (i.e,, 2:1 con-
duction). Because there are no two PQRST cycles in a row
from which to compare PR intervals, 2:1 AV block cannot be
conclusively classified as type I or type II. To determine the
type of block with certainty, it is necessary to continue close
ECG monitoring of the patient until the conduction ratio of
P waves to QRS complexes changes to 3:2, 4:3, and so on,
which would enable PR interval comparison.

If the QRS complex measures 0.11 second or less, the
block is likely to be located in the AV node and a form
of second-degree AV block type I (Figure 7-8). A 2:1
AV block associated with a wide QRS complex (i.e., more
than 0.11 second) is usually associated with a delay in con-
duction below the bundle of His; thus, it is usually a type II
black (Figure 7-9). The ECG characteristics of 2:1 AV block
are shown in Table 7-4. The causes and emergency manage-
ment for 2:1 AV block are those of type I or type II block
previously described.
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Figure Z7-9 Second-degree 2.1 afrioventricular (AV) block with wide QRS complexes.



Table 7-4 Characteristics of Second-Degree
T 2:1 Atrioventricular Block

Rhythm

Ventricular regular; atnal regular {Ps piot
through on time)
Rate Atrial rate is twice the ventricular rate

P waves Normal in size and shape; every other
P wave is not followed by a QRS
complex (i.e., more Ps than QRSs)

PR interval Constant

QRS duration May be narrow or wide; complexes are

absent after every othar P wave

Advanced Second-Degree
Atrioventricular Block

[Objective 4]
The terms advanced or high-grade second-degree AV block may
be used to describe three or more consecutive P waves that are
not conducted. For example, with 3:1 AV block, every third
P wave is conducted (i.e,, followed by a QRS complex); with
4:1 AV block, every fourth P wave is conducted (Figure 7-10).
As is the case with 2:1 AV block, advanced second-degree
AV block cannot be conclusively classified as type I or type
II because there are no two PQRST cycles in a row from
which to compare PR intervals. Monitoring of the patient’s
ECG for changes in P wave to QRS conduction ratios to
enable PR interval comparison is essential. Because of the
frequency with which impulses from the SA node to the
Purkinje fibers are blocked, the presence of advanced AV
block is a cause for concern and the development of third-
degree AV block should be anticipated.

ECG Pearl

A Quick Look at P Waves and Atrioventricular Blocks
AV Block P Wave Gonduction

First-degree All P waves conducted but delayed;

slowed conduction

Some P waves conducted, others
blocked; intermittent conduction
No P waves conducted; absent
conduction

Second-degree

Third-degree

Heart Blocks

THIRD-DEGREE ATRIOVENTRICULAR
BLOCK

How Do | Recognize It?

[Objective 5)

Second-degree AV blocks are types of incomplete blocks
because at least some of the impulses from the SA node are
conducted to the ventricles. With third-degree AV block,
there is a complete block in conduction of impulses be-
tween the atria and the ventricles. The site of block in a
third-degree AV block may be the AV node or, more com-
monly, the bundle of His or the bundle branches (Figure 7-11).
A secondary pacemaker {either junctional or ventricular)
stimulates the ventricles; therefore, the QRS may be narrow
or wide, depending on the location of the escape pace-
maker and the condition of the intraventricular conduc-
tion' system.

Let’s look at the rhythm strip in Figure 7-12, in which
the P waves have been labeled. Determine the ventricular
rhythm and then calculate the ventricular rate. You will
find that the ventricular rhythm is regular and the ven-
tricular rate is 30 beats/min. If the P waves were not labeled
for you, it might have been difficult to locate all of the
P waves in this rhythm strip. When locating P waves, it is
often helpful to place your calipers, or to make marks on 2
piece of paper, on two clearly identifiable P waves and then
move the calipers left and right across the strip, marking
the remaining P waves as you go. For example, it would be
a good idea to mark P waves 3 and 4 first in this rhythm
strip because they are readily seen; then move to the left,
identifying P waves 1 and 2, and then move to the right,
identifying P waves 5 through 7. When all of the P waves
have been identified, determine their regularity, and then
determine their rate, You will find that the P waves occur
regularly and that the atrial rate is 70 beats/min, Next, look
closely at the PR intervals, which have been calculated for
you in this rhythm strip. As you can see, there is no true
PR interval because the atria and ventricle are beating
independently of each other. Our identification of the
dysrhythmia in Figure 7-12 is, “Third-degree AV block at
30 beats/min.”

The ECG characteristics of third-degree AV block are
shown in Table 7-5.
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Figure Z-10 An example of advanced second-degree atrioventricular (AV) block.
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Figure 7-11 Third-degree atrioventricular block. AV, atrioventricular; SA. sinoatrial.
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Figure 7-12 Third-degree atrioventricular block at 30 beats/min. PRI, PR interval.

i




217




