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Two episodes of AVB - very similar; what kind of AV Block is this?
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What we have seen presents the dilemma which first 
became obvious us to us when we started to analyse ILR 
tracings from the ISSUE-2 study and the Classification of 
Arrhythmias seen on ILR was prompted (Brignole et al 
Europace 2005).
Type 1a Typical reflex (VVS) with sinus slowing, then AVB 
with sinus and ventricular arrest following (first case 1)
Type 1b Progressive sinus bradycardia to <30 bpm 
followed by AVB and asystole. 
Type 1c is sudden onset of AVB with sinus rhythm 
maintained at same rate or faster coincident with AVB 
and asystole (last case 3 and similar to case 2)



In the first case (1), the mechanism of AVB is easy to 
determine as it occurred on tilt but even on ILR it 
behaves typically as Type 1a.

In the second case (2), the AVB/asystole occurs in the 
context of ventricular conduction system disease.

In the last case (3), the recording is during vasovagal 
symptoms on Holter and in absence of ventricular 
conduction system disease. Clinically, the interpretation 
must be ‘reflex’ but sceptics think that this is concealed 
conduction tissue disease. 



Complete AV Block during vomiting. Lewis NP, Fraser AG Lancet 1988



Important aspects of Reflex AV Block are: 

Normal QRS complex throughout  
Recovery includes sinus bradycardia, with prolonged PR 
interval and/or junctional bradycardia. 
This is despite there being little or no sinus bradycardia 
during asystole (Type 1C). 
There may be subsequent sinus tachycardia.



In contrast, AV Block of conduction tissue disease is often 
triggered by PVC or PAC (Lee, Josephson & Wellens Heart 
Rhythm 2009;6)
‘Phase 4 depolarization is a normal property of the 
sinoatrial (SA) node and specialized conduction system 
that is responsible for automaticity. Phase 4 bradycardia-
dependent block or aberrancy results when a 
supraventricular or ventricular impulse reaches a 
diseased His-Purkinje system (HPS) during phase 4 of the 
action potential at a time when sodium channels are 
inactive. Consequently, subsequent impulses can no 
longer depolarize the diseased tissue, leading to asystole.’

.



In addition, any type of accelerated heart rate may 
precipitate conduction block in the context of His-
Purkinje disease.

Antegrade AV Block occurs in His-Purkinje disease but 
there may be preservation of retrograde conduction 
(Wellens 1978) which is typically absent in Reflex AV 
Block (Fitzpatrick A et al PACE 1990)  

It may be necessary to consider the possibility that Phase 
4 block is also the mechanism of Reflex AVB but the 
surrounding circumstances are distinctly different 
between conduction tissue disease and Reflex AVB.



.

Lee S, Josephson M, Wellens H. Parox AVB Heart Rhythm 2009; 6:

Atrial tachycardia in 
the context of 
evident conduction 
tissue disease results 
in AVB.



Lee S, Josephson M, Wellens H. Parox AVB 
Heart Rhythm 2009; 6:

Sinus 
bradycardia with 
right bundle 
branch block. 
PVC triggers AVB



Tilt test courtesy of Artur Fedorowski 1

Progressive sinus 
bradycardia with 
progressive AVB. In 
recovery sinus 
bradycardia followed 
by sinus tachycardia
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Sinus slowing before AVB Type 
1a and Sinus/junctional 
bradycardia in recovery
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Context is Cond. Tissue 
dis. AVB triggered by 
PVC
Terminated by vent. 
escape Type 1c



Two episodes of AVB very similar; what kind of AV Block is this?

Aste & Brignole Jarrhythm 2018

3

Classified as Type 1c but 
recovery is in sinus 
bradycardia followed by 
sinus tachycardia



Reflex AV Block is a form of Paroxysmal AVB of which
three forms exist:

1. Ventricular conduction tissue disease
2. Reflex
3. Hypoadenosinaemia

The third type listed here appears to be rare but it was 
only first described by Brignole, Deharo and others in 
JACC 2011. It presents as a syndrome of syncope without 
prodrome, normal heart and normal ECG. It responds 
very well to pacing but may also respond to theophylline. 
It is characterised by chronic hypoadenosinaemia.  



Unfortunately, measurement of plasma adenosine is not 
yet widely available. Were it so, then it is likely that more 
cases will be identified.
The mechanism of PAVB in this condition is believed to be 
that the conduction system (AV node) being chronically 
subjected to low adenosine levels is vulnerable to a surge 
of adenosine (multiple possible causes inc. VVS, Inf MI). 
AVB in this condition is always with narrow QRS. 
Conduction tissue disease does not develop even in very 
long follow-up. This is also paralleled, as one might 
expect, by reflex AVB.
In ISSUE 3, there was no development of bundle branch 
block or other marker of ventricular conduction disease
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A surge of plasma Adenosine in the context of chronic low levels at A1 
receptors in the heart causes reduced chronotropy and dromotropy but at 
peripheral receptors A2A on vessel walls trigger relaxation - vasodilation.

Sutton R et al Trends CV Disease 2018



Type 1c in the classification of ILR findings Brignole et al 
Europace 2005 should be reconsidered for better 
definition including:
- lack of evidence of conduction tissue disease pre-or 
post episode of AV Block, 
- sinus rhythm in the presence of AVB may be faster, 
unchanged or slower but the probability is that it will be 
less than physiologically required as in AVB of conduction 
disease where a faster rate is expected. 
- Recovery in conduction tissue disease will not include 
sinus/junctional bradycardia or PR prolongation which 
occur frequently in Reflex AV Block. 



In conduction tissue disease, there will be progression of 
disease and this is an indication for pacing.

If reflex, there will be no progression and a decision to 
pace must be taken on the features of the presentation.

If hypoadenosinaemia with syncope, there is an 
indication to treat but this may be by theophylline rather 
than pacing.

Finally, we need a solid defence against the sceptics
Careful analysis of the ECG, particularly from ILR, may 
yield the answers that we need.


