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Introduction
Langendorf and Mehlman were the first authors to suggest that 

non-conducted junctional premature complexes ( JPCs) could produce 
second-degree atrioventricular block (AVB) (1947)1. Later Rose, 
Rahimtoola and Gunnar (1970) demonstrated second-degree AVB 
caused by non-conducted Hisian premature beats by recording the His 
potential in an electrophysiological study (EPS).2

Since then, many publications dealt with this classic phenomenon, 
mostly related to the differential diagnosis with second-degree AVB 
and demonstrating the depolarization of the His bundle before a non-
conducted P wave.3

We report a patient case with bradycardic rhythm in a 12-lead 
electrocardiogram (ECG) showing blocked premature P waves and 

frequent JPCs with different forms of AV conduction, including 
pseudo-AVB in a 24h-Holter study.

Case Report
A 60-year-old Caucasian female with no history of heart disease 

referred for intermittent palpitations for approximately one year, with 
worsening symptoms during the last month. Physical examination was 
normal, but the 12-lead ECG showed a bradycardic rhythm (Figure 
1A). An echocardiogram was performed with no clinically significant 
findings. A 24h-Holter monitoring was requested to better understand 
the rhythm disorder.

Electrocardiogram and 24h-Holter findings
The ECG (Figure 1A) showed bradycardic rhythm, with a frequency 

of approximately 40 beats per minute. The P-wave morphology was 
compatible with sinus rhythm followed by a narrow QRS (90 ms) 
with a normal PR interval (130 ms). At the end of (or immediately 
after) the T wave, there was a low-amplitude deflection, which was 
predominantly negative in the inferior leads. Initially, the rhythm was 
interpreted as bigeminal non-conducted premature atrial complexes 
(PACs) causing bradycardia.

www.jafib-ep.com Volume 15 Issue 4 | July 2022

Abstract
We present a case of a 60-year-old female patient, where the initial ECG showed a bradycardic rhythm due to early non-conducted P 

waves. The 24h-Holter analysis showed frequent junctional beats, dissociated from the P wave or with retrograde conduction, often related 
to early blocked P waves (in bigeminy or trigeminy) and periods of an apparent second-degree Mobitz II atrioventricular block (AVB).

We believe that these Holter findings represent the main forms of presentation of junctional extrasystoles with varying types of conduction, 
including anterograde conduction and retrograde block, anterograde and retrograde conduction, anterograde block and retrograde 
conduction and anterograde and retrograde block, simulating Mobitz II second-degree AVB. 

The observation of these multiple forms of junctional extrasystole presentation in a 24h-Holter can help to better understand the 
behavior of junctional or Hisian premature beats and in the differential diagnosis with true second-degree AVB and blocked premature atrial 
contractions.  
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In the 24-hour Holter monitoring, frequent premature QRS 
complexes with the same morphology as in the beats with normal 
atrioventricular conduction were observed, but they were often 
dissociated (Figure 2A) or followed by a negative P wave with a fixed 
ventricular-atrial interval, suggesting retrograde conduction (Figure 
2B). Periods of bradycardia caused by non-conducted premature atrial 
complexes were also observed (Figure 1B and 2C), similar to those 
found in the conventional ECG (Figure 1A).  

However, the morphology of these beats was identical to the 
retrograde P waves and frequently associated with periods of bigeminy 
or trigeminy with JPCs, suggesting a common electrophysiological 
background with different ECG presentations (Figure 2C). Finally, 
periods of second-degree AVB were also observed, occurring both 
during sleep and when the patients was awake; there was no successive 
PR-interval prolongation before non-conducted P waves, what in 
another context would represent Mobitz II second-degree AVB and 
would be a definitive pacemaker indication (Figure 2D).   

Discussion
Concealed JPBs can play different tricks. They may simulate non-

conducted atrial premature beats, when there is anterograde block and 
retrograde conduction, or first-or second-degree AVB, when there is 
anterograde and retrograde block. In the latter case, it may be difficult to 
differentiate the arrhythmia from second-degree Mobitz II or 2:1 AVB, 
which are frequent indications for permanent pacemaker implantation. 
3

In our patient case, the clue to interpret all the tracings is to think 
of JPCs with diverse presentations, as demonstrated with the ladder 
diagram. The Holter examples show: anterograde conduction and 
retrograde block (Figure 2A), anterograde and retrograde conduction 

(Figure 2B), anterograde block and retrograde conduction (Figure 2 
C), and both anterograde and retrograde block causing pseudo-AVB 
(Figure 2D).

In these cases, treatment is practically always conservative. However, 
catheter ablation was performed in a case of a highly symptomatic 
second-degree AVB due to concealed and manifested JPCs. 4

The EPS is the gold standard for the diagnosis of pseudo-AVB 
by concealed JPCs as it enables the evaluation of the integrity of the 
conduction system and the recording of a His-bundle electrogram, 
which enables the detection of premature His bundle depolarization 
preceding non-conducted P waves. Thereby, the EPS makes it possible 
to differentiate between concealed JPBs and real Mobitz II 2nd degree 
AVB. In the present case, we chose a conservative approach because the 
patient had no symptoms indicating high-degree AVB and 24-hour 
Holter recording provided us with crucial diagnostic information: the 
relationship between junctional beats and the non-conducted P waves 
could only by explained by the mechanism of concealed conduction.

Conclusion
Pseudo second-degree AVB by concealed JPCs is a classical but 

infrequent ECG diagnosis. The recognition of the various presentations 
of this phenomenon can help in the differential diagnosis with true 
second-degree AVB and blocked PACs.
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Figure 1: A) 12-lead ECG showing a bradycardic rhythm with non-conducted P waves at the end of the T wave.  B) 3-channel 24h-Holter with a 
similar event preceded by a junctional ectopy with retrograde conduction with the same P-wave morphology as in the 12-lead ECG.
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Figure 2:
A) Holter monitoring with JPCs dissociated from the P waves (anterograde conduction and retrograde block). B) JPCs with anterograde 
and retrograde conduction. C) JPCs with retrograde conduction and intermittent anterograde block. D) JPC with anterograde and 
retrograde block simulating second-degree atrioventricular block.


