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Case Presentation
A 59-year-old lady with recurrent presyncope attacks and 

bradycardia episodes with the diagnosis of an atrioventricular block 
on electrocardiography (ECG) (Figure 1) was referred for pacemaker 
implantation. Cardiovascular examination, laboratory and imaging 
findings were otherwise normal. What should be the best next step for 
the treatment of the rhythm seen in this patient’s ECG?

a) Mobitz type 1 block
b) Mobitz type 2 block
c) Complete heart block
d) Sinus bradycardia
e) Atrial premature complex

Resolution of the Case
A quick first look on ECG reveals normal sinus rhythm with a rate 

of about 70 bpm (between the 2nd beat and 5th beat on the extremity 
leads) and sinus bradycardia with a rate of about 35 bpm (the 1st 
beat on the extremity leads and beats on the precordial leads). Also, 
a non-conducted P wave (after the 1st beat on the precordial leads) 
is seen. One can think about dual-chamber pacemaker implantation 
due to the presence of both sinus and atrioventricular node diseases. 
Step-by-step evaluation of the rhythm may be done as follows; the first 
step is the differential diagnosis of bradycardia episodes. Accordingly, 
sinus bradycardia/pause and sinoatrial exit blocks are examined. In 
both conditions, there is no visible p wave during the pause. However, 
two visible P waves, one at the beginning of the ECG hampering 

the descending limb of the T wave of the 1st beat and the other one 
clearly visible after the 1st beat on the precordial derivations, are seen. 
Although the first P wave morphology is indistinguishable from the 
sinus P wave since it is mostly in the preceding T wave if you look 
carefully the second visible P wave morphology is slightly different 
from the sinus P wave morphology demonstrating this second P wave 
is an atrial premature complex (APC). Also, considering the sinus rate 
is 70 bpm, the first P wave is an APC because it is too early to be a 
sinus P wave. Therefore, pauses after these 2 P waves not conducted 
to the ventricular chambers are actually non-compensatory pauses 
(the visible P-P interval encompassing the APC is less than 2 P-P 
intervals), not true second-degree atrioventricular block. Especially, 
for the second P wave, the time interval between the sinus P wave 
of the beat before the second P wave and the second P wave and the 
time interval between the second P wave and the sinus P wave of the 
beat after the second P wave is not almost equal demonstrating not a 
second-degree (2:1) atrioventricular block. For the last 2 beats on the 
precordial leads, the differential diagnosis is too complicated because 
there is no visible p wave during the pause. Therefore, sinus bradycardia/
pause and sinoatrial exit block are possible diagnoses. However, we 
have already known from the previous APCs that after an APC there 
is a non-compensatory pause of about 1000 msec (60 bpm) before the 
next sinus P wave. Therefore, if we look at the last 2 beats and measure 
a time interval of 1000 msec backward from the P wave of the next 
beat, we can say that an APC is hidden in the T wave of the last 2 beats 
causing non-compensatory pauses (Figure 2A).

Considering the symptoms and APCs, which are seen on the 
surface ECG, an electrophysiologic study was offered instead of 
pacemaker implantation. During the study, we clearly demonstrated 
electrocardiographically visible and non-visible, conducted and non-
conducted APCs with compensatory and non-compensatory pauses 
on the octopolar coronary sinus catheter (Figure 2B). After the detailed 
mapping of the right and left atria using a 3D electroanatomic mapping 
system, the earliest site of activation of the APC was found in the carina 
of the ipsilateral right pulmonary veins. Radiofrequency ablation from 
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the earliest site abolished the APCs with the normalization of the ECG 
(Figures 2C and 2D).
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Figure 1: Surface 12-lead ECG.

Figure 2:

Surface 12-lead ECG with annotations. The first APC (arrows) 
hampering the preceding T wave morphology of the 1st beat on 
the extremity leads. The second APC (arrowheads) with clearly 
visible ectopic P wave morphology is different from the sinus P 
wave after the 1st beat on the precordial leads. Hidden ectopic 
P waves in the preceding T waves of the last 2 beats on the 
precordial leads. Non-compensatory pauses (the red line is 
longer than the blue line) are seen after the APCs (A). Surface 
12-lead ECG with intracardiac electrograms recorded from the 
octopolar coronary sinus (CS) catheter. Electrograms encircled 
represent 2 APCs, one is visible (conducted) and the other is 
hidden in the T wave (non-conducted). The visible APC causes a 
compensatory pause (the interval between the 2 sinus P waves 
encompassing the APC (1862 msec) is 2 times the normal sinus 
P wave interval (934 msec shown in the inlet)) and the hidden 
APC causes a non-compensatory pause (the interval between 
the 2 sinus P waves encompassing the APC (1609 msec) is 
shorter than 2 times of the normal sinus P wave interval (934 
msec shown in the inlet)) (B). The 3D electroanatomic mapping 
and corresponding electrograms show the earliest site of 
activation of the arrhythmia focus (red dot) located in the carina 
of the ipsilateral right pulmonary veins (C). Surface 12-lead 
ECG with intracardiac electrograms shows the abolishment 
of APCs and normalization of the rhythm with regular sinus P 
waves after ablation of the arrhythmia focus (D).
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