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A 72- year- old man underwent radiofrequency (RF) catheter ab-
lation including pulmonary vein isolation (PVI) and superior vena 
cava (SVC) isolation. After completing the PVI, we proceeded with 
empiric SVC isolation because he had a long SVC sleeve.1,2 An ac-
tivation map during sinus rhythm acquired before SVC isolation 
presented an intrinsic conduction block at the anterolateral side of 
the right atrium (RA)- SVC junction,3,4 whereas the posterior side 
was conductible (Figure 1A– C). We aimed to isolate the SVC with-
out encircling ablation and started the ablation from the septal side 
toward the posterolateral side during sinus rhythm, and the SVC 
entrance block was observed without RF applications at the antero-
lateral side (Figure 1D). However, the SVC potentials reappeared 
when we started pacing from the coronary sinus ostium (Figure 2A). 
Acute reconnection was unlikely because this phenomenon was 
observed only during coronary sinus pacing, and SVC potentials 
disappeared when coronary sinus pacing was stopped (Figure 2B). 
Because the spontaneous SVC firing was conducted to the RA, it 
appeared that the exit block had also not been established at that 
point. Re- mapping of the RA- SVC junction during coronary sinus 
pacing revealed the RA- SVC connection via the anterolateral side 
of the SVC that was not ablated (Figure 3). Under coronary sinus 
pacing, SVC potentials disappeared by adding RF application at the 
anterolateral side (Figure 4A,B). Circumferential ablation covering 
the whole anterolateral side was finally performed (Figure 4C) to 
eliminate the reconnection that occurred after 200 mcg/hr of iso-
proterenol infusion. We finally confirmed no dormant conduction 
upon 20 mg of adenosine triphosphate administration.

This case indicated that a careful investigation should be per-
formed to confirm the SVC entrance block. Recently, a novel method 
for SVC isolation utilizing intrinsic conduction block area has been 
conceived.3 By using the method, the SVC entrance block during 
sinus rhythm was achieved without the ablation of the anterolateral 
side of the SVC (Figure 1D), which was close to the sinus node. A dis-
appearance of SVC potentials during sinus rhythm is usually enough 
to confirm the SVC entrance block. However, SVC potentials reap-
peared when starting continuous coronary sinus pacing in this case. 
Because the SVC potentials disappeared when stopping the pacing, 
time- dependent reconnection was unlikely. The conduction via the 
PV or left atrium was also unlikely because the right pulmonary vein 
was already isolated at that point, and the RA- SVC conduction site 
was far from the left atrium.

These results indicated that the intrinsic conduction block area 
of the RA- SVC junction could present persistent conduction by 
atrial pacing even after achieving the SVC entrance block during 
sinus rhythm. Therefore, the SVC entrance block during sinus 
rhythm might not be enough to confirm the true SVC entrance 
block. The sinus node has been reported to be located on the epi-
cardial side of the terminal crest and insulated by the transitional 
cells, and sinus impulse exits from the node via the multiple pref-
erential pathways.5 Probably, the preferential pathway conduction 
toward the SVC was intrinsically weak, or the pathway was further 
damaged by the RF deliveries. As a result, the entrance block during 
sinus rhythm was established even under residual RA- SVC conduc-
tion during coronary sinus pacing. Another possible hypothesis is a 
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F I G U R E  1 An activation map during sinus rhythm before starting SVC isolation. White lines at the RA- SVC junction were generated by the 
early- meets- late function set at 29% (equals >30.4 ms splitting of the EGMs on the map). The anterolateral side of the RA- SVC junction was 
functionally blocked (A). Solid arrows and circle indicate the conductible area at the posterior side (C). (D) Ablation points until achieving SVC 
entrance block during sinus rhythm superimposed on the activation map. Dotted circles indicate the anterolateral area not ablated. A, anterior; 
EAS, earliest activation site; L, left; LAO, left anterior oblique; LAT, local activation time; P, posterior; PA, posteroanterior; R, right; RAA, right atrial 
appendage; RAO, right anterior oblique; sup, superior; SVC, superior vena cava; TW, twitching site; WOI, window of interest.

F I G U R E  2  (A) After confirming the entrance block during sinus rhythm (80/min), SVC potentials reappeared during continuous coronary 
sinus pacing (100/min) following two non- conductive beats. (B) Disappearance of the SVC potentials after stopping coronary sinus pacing. 
A dotted circle indicates a spontaneous SVC depolarization conducted to the RA. Asterisks indicate far- field dissociated activities inside the 
right pulmonary vein. CS, coronary sinus; RA, right atrium; S, stimulation. Other abbreviations as in Figure 1.
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bradycardia- dependent conduction block (phase- 4 block). Diastolic 
depolarization of the sinus node or surrounding tissues might have 
caused a phase- 4 block.

This case illustrated a risk of misdiagnosing with superior vena 
cava entrance block when omitting RF applications at the intrinsic 
conduction block area close to the sinus node. Confirming the SVC 
entrance block both during sinus rhythm and continuous atrial pac-
ing away from the sinus node might be necessary in the situation.
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F I G U R E  3  Re- mapped activation map and local electrograms of the RA- SVC junction. Ablation points until achieving the SVC entrance 
block during sinus rhythm were superimposed as in Figure 1D. White lines at the RA- SVC junction were generated by the early- meets- late 
function set at 29% (equals >40.6 ms splitting of the EGMs on the map). Abbreviations as in Figure 1.
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