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Introduction
In daily clinical practice, cardiologists can encounter true diagnostic 

challenges. Nevertheless, this fact can be satisfying to physicians, 
who will be induced to investigate challenging cases to determine 
accurate diagnoses. The transient loss of consciousness associated 
with syncope represents an example of a diagnostic challenge. It is 
useful and necessary to classify the etiology of syncope as follows: 
reflex (neurally mediated) syncope, syncope due to cardiac causes, 
orthostatic hypotension and unexplained syncope.1 The final category 
includes forms of syncope for which extensive investigation does 
not reveal an underlying cause; this phenomenon occurs in cases of 
idiopathic atrioventricular (AV) block. The definition and etiology 
about idiopathic paroxysmal AV block are confusing. Certain authors 
consider idiopathic AV block to be a new clinical entity as a cause of 
recurrent unexplained syncope.2 This type of AV block is defined as 
a paroxysmal third-degree AV block that exhibits abrupt onset, with 
no other rhythm disturbances before or during the block, and occurs 
in patients with a normal ECG and a normal heart.3 The clinical and 

electrophysiological features of this type of block differ from those of 
both intrinsic AV block due to AV conduction disease and extrinsic 
vagal AV block.

In contrast to idiopathic AV block, intrinsic AV block typically 
occurs in patients with underlying heart disease4 and is frequently 
initiated by atrial, His or ventricular extrasystole; increased heart rate 
(tachycardia-dependent AV block or “phase 3 paroxysmal AV block”); 
or decreased heart rate (bradycardia-dependent AV block or “phase 4 
paroxysmal AV block”).5 The clinical and ECG characteristics of the 
patients with idiopathic AV block are shown in table 1. In a general 
population of patients with paroxysmal AV block these clinical and 
ECG conditions are present in about 30% of patients.4

The extrinsic vagal AV block due to vagal nervous effect over the 
conduction system, include the gradual slowing of the sinus rate and 
AV conduction prolonging the PR interval (Figure 1).6

The prevalence of idiopathic AV block is unclear; however, this 
type of block is likely underdiagnosed due to poor recognition, its 
unpredictability and the typical lack of an obvious marker for AV 
conduction disease between episodes. The International Study on 
Syncope of Uncertain Etiology 2 (ISSUE 2)7 was a prospective 
investigation; in this study, for subjects with an implantable loop 
recorder, the incidence of AV block (of type 1C according to the 
study’s classification system8) was 15% among patients with ECG-
based documentation of syncope.

Diagnostic Approach To Suspected Idiopathic Paroxysmal 
AV Block

No specific tests exist to diagnose idiopathic paroxysmal AV block; 
therefore, this block should be considered in all patients who present 
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Idiopathic paroxysmal atrioventricular (AV) block poses a true diagnostic challenge. What is clear about this entity is the confusion about 

its definition and consequently about its etiology. According to certain sources, the diagnosis of this block requires the lack of a structural 
cardiac pathology that justifies the observed manifestations and an absence of electrocardiographic disorders prior to an episode. The clinical 
presentation of idiopathic paroxysmal AV block does not differ from that of another cardiogenic syncope or of a vasovagal syncope with a 
significant cardioinhibitory component. With respect to the mechanism that explains this block, it has been postulated that patients with low 
basal adenosine levels exhibit hyperaffinity of the A2 receptors of the AV node. Variations in plasma adenosine levels may favor episodes of 
paroxysmal AV block. The diagnosis of this block is complex and can require years to determine. Routine electrophysiological examination 
of these patients is not cost effective due to the low sensitivity and specificity of this approach. Numerous groups have supported the use of 
an implantable loop recorder to substantiate AV block paroxysms and assess their clinical correlations. Permanent stimulation devices are 
utilized to reduce syncopal recurrence.
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with unexplained syncope or sudden cardiac arrest. However, before 
idiopathic paroxysmal AV block is diagnosed, we must exclude 
the possibility that the observed symptoms were caused by drug 
treatment (with beta blockers and/or calcium antagonists) or certain 
other structural cardiac diseases. In elderly, the degeneration of the 
His-Purkinje system and/or a degenerative valvular heart disease are 
the most frequent causes of AV block. Paroxysmal AV block has been 
reported in acute coronary syndromes caused by inferior or anterior 
myocardial infarctions.9 Less frequent causes of paroxysmal AV block 
that we must nevertheless consider include various diseases other 
than Lev-Lenègre disease; immunological disorders (for instance, 
systemic lupus erythematosus); infections such as acute rheumatic 
fever and bacterial endocarditis with cardiac abscess formation; 

congenital defects; surgery; and sarcoidosis.10 Finally, anecdotes 
have indicated that congenital disorders such as an aneurysmal 
membranous septum may be an exceptional cause of paroxysmal AV 
block11 (Figure 2).

In addition, to exclude structural cardiopathy, a patient’s 
electrocardiogram must exhibit the absence of disturbances or 
alterations prior to the manifestation of the AV block, such as 
the gradual slowing of the sinus rhythm (the PP interval) or the 
prolonging of the PR interval.4,12

To achieve a diagnosis of idiopathic paroxysmal AV block, it is 
necessary to perform a series of complementary tests that allow for 
the exclusion of other causes of syncope. A tilt table test is frequently 
used to assess syncope with vasovagal etiology, but this approach is 
not useful for reproducing an AV block due to this test’s non-specific 
response in cases of suspected idiopathic paroxysmal AV block.7

An electrophysiological study of a patient who is suspected of 
having idiopathic paroxysmal AV block could be considered to 
exclude intra-Hisian blocks that may not produce abnormalities 
in basal electrocardiograms.13 However, it is well known that an 
electrophysiological study has limited specificity and sensitivity for 
detecting alterations in AV conduction.14 Brignole et al.3 examined 
18 patients who satisfied the criteria for idiopathic paroxysmal 
AV block and had presented with unexplained repeated syncopal 
episodes. An electrophysiological study was performed, and ajmaline 
was administered; normal results were obtained for 12 out of the 15 
patients who agreed to undergo these procedures. These data likely 
do not support the routine performance of an electrophysiological 
study in cases of suspected idiopathic paroxysmal AV block.

A useful tool in the study of recurrent syncope is an implantable 
loop recorder. First, this continuous electrocardiographic monitoring 
system enables analyses of an episode’s clinical correlations with 
the electrical trace at the time of the syncope and therefore allows 
hypotheses regarding causality. Second, this system permits 
assessments of whether certain previously discussed alterations 
occurred prior to the AV block; such determinations would enable 
the classification of an AV block as idiopathic. Third, the use of this 
system allows the adoption of a therapeutic approach based on a 

Figure 1:

Extrinsic vagal AV block. The figure shows an extrinsic vagal AV 
block in implantable loop recorder monitoring. (A) Histogram 
is shown the typical mechanism of vasovagal syncope. There 
is an increased heart rate followed by a gradual slowing of the 
sinus rate and AV conduction prolonging the PR interval to 
cause AV block. (B) Another event in the same patient.  Baseline 
electrocardiogram is shown a sinus bradycardia at 42 beats per 
minute, gradual increase in cycle length to block

Figure 2:

Baseline electrocardiogram, sinus bradycardia at 48 beats 
per minute, normal axis, PR normal, narrow QRS with no 
repolarization abnormality. External monitoring, third-degree 
atrioventricular block with delay of 4320 ms and QRS escape 
of similar morphology to the baseline electrocardiogram. As 
can be seen, the paroxysmal third-degree AV block does not 
exhibits abrupt onset, prolonging the PR interval. So, this is not 
an idiopathic paroxysmal AV block. This record shows just how 
problematic this clinical entity

Published by authority of the editor. Original source: Guerrero Márquez FJ, Gonzales Vargas-
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membranous septum as an exceptional cause of paroxysmal atrioventricular block. Rev 
EspCardiol 2016; 69(2): 226-8. Copyright © 2016 Sociedad Española de Cardiología. Edited by 
Elsevier Spain, S.L. All rights reserved

Table 1:

Patients clinical and ECG characteristics of patients with 
idiopathic AV block reported by Brignole et al (3). RBBB (right 
bundle branch block); LBBB (left bundle branch block). LAH (left 
anterior hemiblock

Characteristics N patients 18

Age (years) 55

Sex: male (%)
        Female (%)

9 (50)
9 (50)

Normal ECG, no (%) 18 (100)

Mean QRS duration (msec)
                 <=120
                 >120

-

RBBB
    RBBB alone
    Bifascicular (RBBB+LAH)
    Bifascicular + long PR

0

LBBB 0

Intraventricular conduction delay 0

PR interval (msec) -

Asystole duration (sec) 9 +-7

Left ventricular ejection fraction <35% (%) 0

AV block with abrupt onset 12 (66)
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patient’s findings; for example, a permanent stimulation device could 
be implanted to prevent syncopal recurrence in cases involving the 
substantiation of an idiopathic paroxysmal AV block.15 Numerous 
groups support the use of an implantable loop recorder16,17,18,19 in 
research and in daily practice.

Permanent stimulation devices, which are not used in cases 
involving vasovagal syncope,20 can be employed to prevent and 
avoid the recurrence of syncopal episodes in patients with idiopathic 
paroxysmal AV block,3 improving morbidity. Similarly, the prognosis 
for these patients are not unfavorable, given the paroxysmal nature of 
the AV block and the low probability of degeneration into permanent 
forms of AV block.3 However, no monitoring data collected over a 
period longer than a year exist to support this assertion.

Hypothesized Mechanism
The mechanism associated with idiopathic paroxysmal AV block 

is unknown. Studies have examined the role of plasma adenosine in 
the development of idiopathic AV block. Brignole et al.3 considered 
the possibility that low plasma levels of adenosine could explain 
repeated syncopal episodes in the profiles of patients with idiopathic 
paroxysmal AV block. This statement, which lacks significant 
scientific evidence due to the absence of powerful supporting 
studies, can serve as a hypothesis regarding a possible mechanism. 
The aforementioned researchers examined 18 patients and observed 
that the only common element among these patients was a low 
level of plasma adenosine relative to the corresponding level in 81 
healthy adults (0.33 micromole vs. 0.49 micromole). Following the 
intravenous administration of adenosine triphosphate (18–20 mg), a 
significant nodal pause was provoked in 88% of the included patients 
(with pauses falling between 3.3 and 25 seconds). Given these 
findings, Brignoleet al.developed a hypothesis involving hyperaffinity 
of adenosine receptors, which are found in high numbers in the AV 
node.23,24 Thus, a transient increase in endogenous adenosine may be 
sufficient to produce an AV block in patients with low basal levels 
of adenosine and free or unoccupied high-affinity A1 receptors. 
Similar research has been conducted previously in patients with 
vasovagal syncope profiles;25 although no clear and specific results 
were obtained, certain similarities between such patients and patients 
with idiopathic paroxysmal AV block may exist. Carrega et al.26 
examined adenosine receptor (A2A) levels in a group of patients 
who had suffered repeated syncopal episodes and had positive tilt 
table test results and found an elevated number of this receptor in the 
patients relative to healthy subjects. Subsequently, Saadjian et al.27 
examined a similar population and identified a polymorphism in the 
gene encoding the A2A receptor that was more common in patients 
who had suffered unexplained syncopal episodes than in 121 healthy 
subjects; this result could lead to the reorientation of hypotheses 
regarding these receptors’ potential role in idiopathic paroxysmal AV 
block.

Conclusions
Idiopathic paroxysmal AV block poses a true diagnostic challenge. 

Although it is true that the clinical presentation does not differ from 
that of another cardiogenic syncope, the diagnosis of this block 
requires the lack of a structural cardiac pathology that justifies the 
observed manifestations and an absence of electrocardiographic 
disorders prior to an episode. For diagnosis, it is useful the implantable 
loop recorder to substantiate AV block paroxysms and assess their 

clinical correlations.
The mechanism associated with idiopathic paroxysmal AV block 

is unknown. It has been postulated that patients with low basal 
adenosine levels exhibit hyperaffinity of the adenosine receptors of 
the AV node. No relevant data have been reported, so it´s necessary 
that more studies are needed to confirm this hypothesis.

The prognosis of idiopathic paroxysmal AV block is favorable, 
given the paroxysmal profile of the AV block and the low probability 
of degeneration into permanent forms of AV block. Permanent 
stimulation devices can be employed to prevent and avoid the 
recurrence of syncopal episodes in patients with idiopathic paroxysmal 
AV block.
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