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Learning Objectives
1.  Recognize asymptomatic bradycardia as a rare
presentation of third-degree heart block in adults
2.  Review the various presentations and underlying
etiologies of third-degree heart block
3.  Understand the indications for pacemaker place-
ment in patients with third-degree heart block

Case Presentation
An 89-year-old male presents for a second opinion
after his outside cardiologist had recommended the
placement of a pacemaker.  The patient's past history
was remarkable for hypertension and he denied any

chest pain, palpitations, dizziness, syncope, or short-
ness of breath.  His medications included baby
aspirin, an unknown anti-hypertensive medication,
and potassium chloride.  He was a lifelong non-
smoker and denied any alcohol consumption or illicit
drug use.  

On physical examination, blood pressure was 131/65
mmHg, his pulse was 47 beats/min, and there were no
significant orthostatic changes.  In addition to the
bradycardia, the cardiac examination revealed a regu-
larly irregular heart rhythm that skipped every third
beat.  There were no murmurs or gallops.  Thyroid
examination was normal.  Laboratory testing revealed
potassium 4.3 mmol/L, creatinine 0.73 mg/dL,
calcium 8.7 mg/dL, total cholesterol 176 mg/dL,
triglycerides 68 mg/dL, HDL 62.6 mg/dL, LDL 100
mg/dL, glucose 103 mg/dL, HbA1C 6.2%, and TSH
3.16 uIU/L.  A 12-lead electrocardiogram (Figure 1)
revealed third-degree heart block with complete atri-
oventricular dissociation.  The QRS complexes were
narrow (128 ms) with a right bundle branch block
morphology and poor R wave progression in the
precordial leads.  There was an occasional premature
ventricular contraction, but no signs of acute
ischemia.  The QT/QTc interval was prolonged at 608
ms/486 ms.    
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Figure 1.



Discussion
Third-degree heart block is also known as complete
atrioventricular dissociation.  Because of a conduc-
tion block in either the atrioventricular node or the
His-Purkinje system, electrical impulses are not trans-
mitted from the atria to the ventricles.  On an electro-
cardiogram, the P waves do not correlate with the
QRS complexes.1 Thus, the PR interval is inconsis-
tent.  

Since electrical signals are not transmitted from the
atria to the ventricle, an escape rhythm is required for
ventricular contraction.  In junctional escape, the QRS
complexes are narrow, and the pulse rate is between
40 and 60 beats per minute.1 With a ventricular
escape rhythm, the QRS complexes are wide, and the
pulse rate is between 20 and 40 beats per minute.1

Patients with complete atrioventricular dissociation
typically experience hypotension, palpitations, dizzi-
ness, syncope, dyspnea, or angina.1,2 Third-degree
heart block is dangerous because of the potential for
degeneration to an unstable ventricular rhythm, such
as ventricular tachycardia or ventricular fibrillation.  

Asymptomatic third-degree heart block in adults is
extremely rare.  Kojic et al. found that the prevalence
of complete atrioventricular dissociation among
adults2 between the ages of 33 and 79 is 0.04%.
Furthermore, all of the patients in their study with
complete atrioventricular dissociation were sympto-
matic.  Because it is so rarely reported, the precise
percentage of adults with third-degree heart block
who remain asymptomatic is unknown.  We
conducted an extensive literature search using
PubMed in an attempt to answer to this question,
using the following search terms: "asymptomatic
complete atrioventricular block," "symptomatic
complete atrioventricular block," "asymptomatic
third-degree heart block," "symptomatic third-degree
heart block," "asymptomatic third-degree AV block,"
"symptomatic third-degree AV block," "asymptomatic
third-degree AV dissociation," and "symptomatic
third-degree AV dissociation."  We were unable to
locate any studies reporting the percentage of adults
with third-degree heart block without symptoms.

The causes of complete atrioventricular dissociation
are presented in Figure 2.  Third-degree heart block
can result from infections, drugs, toxins, autoimmune

disorders, ischemia/infarction, metabolic disorders,
neuromuscular disorders, and congenital disorders.2,3

Congenital complete heart block, which has an inci-
dence of 1 in every 20,000 live births, is a diagnosis
of exclusion in adults.3,4 Sudden death can be the first
manifestation of congenital complete heart block,
particularly in older patients.4 In the elderly, the most
common cause of complete atrioventricular dissocia-
tion is fibrous degeneration of the conducting
system.2 Fibrous degeneration typically occurs as a
result of normal aging, hypertension, diabetes, and
atherosclerosis.5,6

The American College of Cardiology, the American
Heart Association, and the Heart Rhythm Society
published guidelines in 2008 regarding the placement
of pacemakers in patients with third-degree heart
block.7 A pacemaker is clearly indicated for all symp-
tomatic patients and all patients with a ventricular
tachyarrhythmia.  For asymptomatic patients, a pace-
maker is indicated if they have documented periods of
asystole greater than or equal to 3 seconds, if they
have a resting heart rate less than 40 beats per minute,
or if they have a ventricular escape rhythm.7
Pacemaker placement is also indicated for asympto-
matic patients with atrial fibrillation and bradycardia
with periods of asystole greater than or equal to 5
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seconds.  Other indications for a pacemaker include
catheter ablation of the atrioventricular junction,
third-degree heart block as a result of a neuromus-
cular disorder, cardiomegaly, left ventricular dysfunc-
tion, exercise-induced atrioventricular block in the
absence of myocardial ischemia, and postoperative
third-degree heart block that is not expected to resolve
after cardiac surgery.  

The current guidelines also state that it is reasonable
to place a pacemaker in asymptomatic patients with
persistent third-degree heart block who have a resting
heart rate greater than 40 beats per minute and no
cardiomegaly.  The guidelines do not make any
recommendations regarding electrophysiologic
studies prior to pacemaker placement.  When
managing asymptomatic patients, it is important to
consider risk factors for sudden death.  These risk
factors include age, wide QRS complexes, and long
QT intervals.3,4

Conclusion
Our patient is an 89-year-old male with hypertension
and asymptomatic third-degree heart block.   There
are several possibilities for the etiology of his
complete atrioventricular dissociation.  The most
likely cause is fibrous degeneration of the electrical
conduction system as a result of normal aging and
hypertension.  Another possible cause is his unknown
anti-hypertensive medication.  Beta-blockers, calcium
channel blockers, and clonidine can sometimes lead
to complete atrioventricular dissociation.  However,
we believe the patient's outside cardiologist had
already taken the patient off of any potentially
offending agents.  A far less likely cause is congenital
complete heart block.  He may have been asympto-
matic his entire life.  Congenital complete heart block,
however, is unlikely because 90% of children with
this disorder become symptomatic within 30 years.8

According to the guidelines published by the
American College of Cardiology, the American Heart
Association, and the Heart Rhythm Society, it is
reasonable to place a pacemaker in this patient.
Furthermore, he has 2 risk factors for sudden cardiac
death: his advanced age and a prolonged QT interval.
Taking these risk factors into consideration, pace-
maker placement is appropriate for this patient.  We
concurred with his cardiologist's recommendation for
a pacemaker and encouraged the patient to follow up
promptly.         
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