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Abstract

Catheter ablation involving the left ventricle increases risk of damage to the mitral valve or chordae tendineae which can lead to acute mitral regurgitation. This may place the patient in danger whether using a transaortic approach or transseptal approach. Here we report a case diagnosed as ablation catheter entrapment by chordae of the mitral valve during radiofrequency ablation monitored by periprocedural transesophageal echocardiogram. The entrapped ablation catheter was smoothly removed by open surgery and no damage to the mitral valve complex was detected. Removal of an entrapped catheter by blinded traction is associated with damage to the mitral valve complex.  
Case report

The patient was a 66-year-old man with a history of paroxysmal supraventricular tachycardia status, post slow pathway ablation seven years ago. Patient complained of palpitations during the last four years. Twelve-lead electrocardiography (ECG) showed sinus rhythm with multiple ventricular premature contractions (VPCs) (Figure 1), originating from left ventricular (LV) outflow tract. The 24-hr Holter ECG recordings documented frequent VPCs with bigeminy, trigemini, and couplets occurring regularly throughout the day. After optimized medical treatment, symptomatic VPCs persisted and patient was hospitalized for catheter ablation. The NaviStar ® Thermocool catheter for electrophysiological mapping was introduced through the right femoral artery and advanced to the aortic cusps. Evaluation of aortomitral continuity and mitral annulus was completed as part of confirming the origin of VPCs. Anatomical and activation mapping were performed. At this point in the procedure, without any prior indication or abnormal event, the ablation catheter could no longer be maneuvered. Gentle traction and rotation maneuvers attempting to release the tip were unsuccessful. Blinded traction was immediately halted because we speculated that the catheter had become entrapped in the LV cavity. A periprocedural transesophageal echocardiogram (Figure 2) confirmed the ablation catheter entrapment by chordae with mild mitral regurgitation. Emergent surgery was performed. The left atrium (LA) was opened. The mitral valve and LV cavity were explored through LA approach. Ablation catheter entrapment in several chordae of first posterior leaﬂet of mitral valve (Figure 3) was confirmed. We found no chordae rupture or damage to the mitral valve. The entrapped catheter was released and removed. Myocardial bridge of the left anterior descending artery was observed and myomectomy was performed. Only trivial mitral regurgitation was noted after surgery. The patient tolerated the entire procedure well and was discharged uneventfully seven days later. 
Discussion
As electrophysiological technology advances, use of catheter ablation to treat arrhythmias such as atrial fibrillation, ventricular tachycardia (VT), and supraventricular tachycardia following cases of mitral valve trauma, is becoming more widespread. Catheter manipulation may lead to direct mechanical disruption of mitral valvular structures and ablation energy may cause secondary damage to the mitral annulus, valve, or sub-valvular structures, such as the papillary muscle 1


[ ADDIN EN.CITE ]
. The reported incidence of catheter entrapment has increased. There are reports of catheter entrapment, mainly of the circular mapping catheter in the mitral valvular apparatus or in the pulmonary veins during atrial fibrillation ablation.2


[ ADDIN EN.CITE ]
 There are a few reports of ablation catheter entrapment in the mitral valvular apparatus during VT ablation 3[]
.
Forcible traction of the entrapped catheter may damage the valve, leading to acute mitral insufﬁciency and requiring mitral valve replacement. In previously published case reports, when gentle traction of the catheter was ineffective, the strategy to release an entangled catheter was advancement of the catheter apically towards the papillary muscle and away from chordal components, so as to liberate the catheter tip 4[]
. The catheter advancement approach involves possible damage to the mitral apparatus. Pulling under echocardiographic guidance is a safer strategy if the catheter location is unclear fluoroscopically. Some reports have suggested that if catheter entrapment cannot be resolved with gentle manipulation and moderate traction, as we first attempted in this case, open heart surgery may be the best option for removing the catheter.
Conclusion
We took action mindful of the findings of previously reported cases. We immediately performed periprocedural transesophageal echocardiogram to confirm the location of the entrapped catheter. We conclude that by avoiding blinded traction, the disruption of the mitral valvular structures can be minimized and the complexity of any necessary surgery reduced. 
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Figure 1. Sinus rhythm with bigeminy ventricular extrasystoles originated from left ventricular outflow tract
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Figure 2. Periprocedural transesophageal echocardiogram confirmed the catheter entrapment by chordae with mild mitral regurgitation of systolic phase (left panel) and diastolic phase (right panel).
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Figure 3. The ablation catheter was entrapped in several chordae of first posterior leaﬂet of mitral valve. No chordae rupture or damage of mitral valve was noted.
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