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ABSTRACT
Cyoablation is a ablation technique underutilized except in parahissian pathways and atrial fibrillation ablation. Ablation inside 

venous coronary sinus remains a dreaded incursion, and cryoablation is rarely used. We present the case of a 43 YO female 

who had a recurrent wolff parkinson white syndrome due to an epicardial pathway inside the coronary sinus successfully 

treated with a large bore(8mm) cryocatheter. We also review literature and describe the advantages and similar reports of 

use of cryo in low flow recesses inside the heart. 
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INTRODUCTION

Radiofrequency ablation of accessory pathways was first described in the late 80s and grew into current practice 
in the early 90s1. As technology evolved, better catheters were developed, which provided more control and accuracy. 
Recently, the quest for new ways to create myocardial lesion has yield results. Focal cryoablation was first described in 
Brazil in 2015. This technology creates myocardial lesion through lowering the catheter tip temperature close to -80°C2. 
Cryoablation has some advantages over radiofrequency ablation, as the ability of cryomap (lower the temperature to 
- 30°C to achieve a reversible lesion, thus reassuring safety and efficacy before the definitive lesion is placed)3 and the 
lower probability of coronary vessel thrombosis when cryo is delivered in their vicinity4.  
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CASE REPORT

A 43-year-old female underwent catheter radiofrequency ablation of postero-septal right accessory pathway 13 months 
ago. She was referred to our hospital due to paroxysmal tachycardia after a failed ablation attempt. Electrocardiography 
(ECG) in sinus rhythm showed discrete preexcitation. The echocardiogram was normal (Fig. 1). 

 
 

(a) (b)

ECG: electrocardiography.

Figure 1. (a) Baseline ECG. (b) ECG during incremental atrial pace.

After informed consent, the patient underwent a second ablation procedure. Two quadripolar catheters and one 
decapolar were placed in the right atrium, right atrial septum and coronary sinus, through the right femoral vein. The 
accessory pathway had decremental atrioventricular (AV) properties without retrograde conduction. The 12-mg Adenosine 
bolus injection blocked both the AV node and the accessory pathway. 

These findings suggested the presence of a Mahaim type accessory pathway. The anterograde refractory period of 
the accessory pathway was 270 ms. We have found that the earliest ventricular electrogram to delta wave (26 ms) was 
located 1 cm inside the coronary sinus (Figs. 1-4). Epicardial pathways often do not show AV fusion due to the layers 
of myocardial tissue between the inside of coronary sinus and the epicardium. Also, previous ablations may have caused 
small areas of electrical low amplitude signals before the clear ventricular electrogram that might not be easily identifiable 
without high-density mapping catheters. Because of the necessity of producing effective lesions inside the coronary sinus 
and of minimizing the risk of perforation and collateral damage to the coronary arteries located nearby, we decided to use 
an 8-mm tip cryoablation catheter.

Ablation was performed with mild sedation, and we paced from the right atrial appendage to maximize the preexcitation 
pattern. One cryoablation application was performed for 4 minutes at -80°C. Pathway block occurred 12 seconds after the 
application started. The patient was observed for 40 minutes, and no pre-excitation was observed by pacing maneuvers or 
Adenosine infusion. The patient returned after 30 days with a 24-hour Holter recording without signs of pre-excitation.
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 Figure 2. (a) Electrogram before ablation. (b) X-ray catheter positioning.  

 

Figure 3. Pathway cryoablation during fast atrial pacing.
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ECG after ablation can be seen in Fig. 4. 

 
Figure 4. Electrocardiography 45 minutes after ablation, during atrial incremental pacing. 

DISCUSSION

Therapeutic ablation by lowering tissue temperatures was first described by Hass and Taylor in 19475. Since then, many 
technological advances were achieved, and nowadays we have both so-called focal ablation catheters, used mainly for accessory 
pathways and AV reentry ablations, and balloons, for pulmonary vein isolation in atrial fibrillation ablation procedures. The 
catheters for focal ablation come in three tip sizes: 4, 6 and 8 mm. If the operator uses 4 or 6-mm catheters, it is possible 
to perform cryomapping. When temperatures approach -30°C, they create a reversible lesion. The goal should be achieved 
before 60 seconds of mapping (or even better, before 20 seconds of mapping) to increase success rate. The lesion should 
not incur in atrioventricular block or sinus node disease during the cryomapping, in which case it should be discontinued. 

Cryoablation is initiated when an adequate cryomapping is achieved or when the operator feels safe to initiate ablation. 
Temperature is lowered to -80°C for 4 minutes, followed by another 4 minutes3. When deeper lesions are needed, 8-mm 
catheters should be preferred. When compared to cooled tip radiofrequency catheters, the size of the ablated tissue can 
vary according to some factors. Crioablation 8-mm catheters can achieve a more extensive lesion if the tip lays parallel to 
the endocardium (opposite to cooled tip catheters)6. Areas with slower blood flow favor cryoablation, as well as areas with 
expected or known high impedance. As there is no energy current to transverse the tissue, impedance is not a concern for 
focal cryoablation, but it could be an obstacle to radiofrequency delivery6.

Cryoablation near vessels was described by Di Biase et al., who reported a low risk of vessel thrombosis even  
with delivery close to coronary arteries4. Cryoablation inside coronary sinus has been described with smaller catheters (4 and 
6 mm)6-8. This case report offers an alternative approach to radiofrequency ablation inside coronary sinus in an antegrade 
decremental pathway. 
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CONCLUSION

Cryoablation using 8-mm catheters is feasible and seems for ablation inside the coronary sinus. Focal cryoablation 
should always be considered as an alternative to ablation inside small areas or those in which an irrigated might not reach 
an adequate position, as inside vessels, or might cause undesired damage (as in the vicinity of coronary arteries or AV node). 
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