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Abstract

A case report of iterative atrial tachycardia for 2 years. During electrophysiologic study, the tachycardia showed a constant cycle 
length of 430 ms and the earliest atrial activation site from the posterior to the lateral CS (coronary sinus), The three-dimensional 
electroanatomical map (Rhythmia) indicates that the sites of earliest activation was the entrance of the small cardiac vein to the 
right atrial appendage. Low-energy radiofrequency applications eliminated the tachycardia in this sites. During 1-year follow-up, the 
patient remained asymptomatic without tachycardia recurrences. On the basis of this, we speculate that the muscular sleeves sur-
rounding the small cardiac vein might be involved in the genesis of this tachycardia.
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Introduction 

Atrial tachycardia (AT) is generally poorly responsive to medication, and radiofrequency ablation is often needed. The electrophysi-
ological mechanism of atrial tachycardia is mainly focal or macro-re-entrant. Radiofrequency ablation this form of tachycardia can be 
treated with high long-term success [1,2]. The foci responsible for AT tend to occur along the crista terminalis (CT) [2] tricuspid annulus 
(TA) [3] ostium of the coronary sinus (CS), the parahissian region, the ostia of the pulmonary veins (PVs) [4] and, less commonly, at the 
mitral annulus [5], left atrium appendage, right atrium appendage and left-sided septum [6], aortomitral junction [7]. However, it is rarely 
reported that the atrial tachycardia originates from the small cardiac vein.

Case Report 

A 56-year-old woman was admitted to the hospital, and her chief complaint was palpitation for 2 years. Her Holter test showed per-
sistent tachycardia, and her was no background disease. The ablation operation would be arranged after signing then consent form. The 
12-lead ECG showed that the P wave of Ⅱ, Ⅲ and AVF leads was positive, AVR lead was negative and AVL lead was positive. According to 
the characteristics of the 12-lead ECG, it is speculated that the tachycardia originated from the right atrial appendage or crista terminalis. 
When the ten-pole mapping electrode was placed into the coronary sinus, it was observed that the activation sequence of A wave was 
gradually delayed from CS9-10 to CS1-2, and the tachycardia cycle length is 430 ms (Figure 1). The three-dimensional electroanatomical 
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map (Rhythmia) indicates that the earliest activation area is located at the base of the right atrial appendage. The cycle length that can 
be mapped in the right atrium on the three-dimensional electroanatomical model is 173 ms, accounts for 40% of the cardiac cycle. The 
mapping results suggest that the tachycardia is focal atrial tachycardia. The earliest excitation point on the model advances the P wave 25 
ms. The ablation catheter is placed in this zone and ablation is performed at 35W in temperature control mode. When the ablation energy 
is released, the tachycardia can stop briefly, but it will relapse again after stopping the energy release. It is speculated that the reason may 
be that the focus is located in the deep myocardium and the ablation energy cannot permeate well. In the process of constantly adjusting 
the angle and direction of ablation catheter, it was found that there was a diverticulum near the earliest activation zone. A more perfect 
target can be mapped after the ablation catheter was inserted into the diverticulum. At this target, the distal potential of the ablation 
catheter advances the P wave 28 ms (Figure 2). The tachycardia terminates after ablation of 35W power in temperature control mode 
for 15 seconds. And repeated atrial pacing stimulation can not induced tachycardia again. Angiography was performed by injection of 
contrast medium through the ablation catheter, it is confirmed that the location is the entrance of the small cardiac vein to the right atrial 
appendage (Figure 3).

Figure 1: (A) 12-lead ECG of atrial tachycardia. (B) Activation sequence of electrodes within the coronary sinus and tachycardia cycle 
length. (C) The three-dimensional electroanatomical map (Rhythmia). 
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Figure 2: (A) The earliest excitation point on the three-dimensional electroanatomical map model advances the P wave 25 ms. (B) Success-
ful ablation target advances the P wave 28 ms. (C) The blue dot is the ablation zone of the earliest activation point of the model, and the red 
dot is the ablation zone of the successful target. (D) The tachycardia terminates after ablation of 35W power in temperature control mode 

for 15 seconds. 

Figure 3: Digital Subtraction Angiography (DSA) imaging of ablation targets (left: LOT 45°, right: ROT 30).  
The ablation catheter is located in the entrance of the small cardiac vein to the right atrial appendage.
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 Discussion

Abnormal myocardium is often found in the atrial tachycardia focuses, the abnormal myocardium has been seen with areas of myocar-
dial fibrosis, myocyte hypertrophy, inflammatory infiltration and fatty substitution [8]. Low amplitude and fractionated electrograms have 
been described at sites of successful ablation in patients with focal atrial tachycardia [9]. The difference is that the high frequency and 
high amplitude electrograms have been mapped at sites of successful ablation in this case. This electrograms is commonly recorded in the 
muscular sleeves surrounding the cardiac veins [10]. The radiography after successful ablation was confirmed that the sites of successful 
ablation was the entrance of the small cardiac vein to the right atrial appendage. To our knowledge, this is the first reported case of atrial 
tachycardia successfully cured by radiofrequency ablation delivered within the small cardiac vein.

Right atrial appendage that has pectinate muscle and smooth-walled vestibule and low blood flow, thus increases the difficulty of 
successful ablation. Moreover, the thin walled structure of atrial appendage increases the chances of cardiac perforation during ablation 
procedure [11]. These factors lead to the low rate of success cured by radiofrequency ablation right atrial appendage atrial tachycardia 
ablation. Now we believe that atrial tachycardia originated from the small cardiac vein, which is also one of the reasons for the failure of 
cured by radiofrequency ablation. For such cases, if the catheter is ablated only on the endocardial surface, it is difficult for the energy 
to penetrate well into the focus, resulting in the recurrence of tachycardia after stopping the release of ablation energy. In this case, the 
catheter needs to be extended into the orifice of the cardiac venule and ablated on the epicardial side, the ablation energy is set to 20-35W, 
and the temporary release of energy tachycardia can be eliminated.

Conclusion

The muscular sleeves surrounding the cardiac veins is one of the causes of focal atrial tachycardia. When the ablation of atrial tachy-
cardia on the endocardial side of the right atrial appendage is not effective, It is recommended that electroanatomical map be carried out 
at the entrance of the vein, and it is possible that the focal atrial tachycardia originated from this site.
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