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V entricular tachycardia (VT) typically arises from structural heart disease and it is often 

associated with a high risk of sudden cardiac death. Catheter ablation therapy is a 

valuable treatment modality for recurrent VT and can reduce the incidence of implantable 

cardioverter-defibrillator (ICD) shocks, which are painful, decrease quality of life and can cause 

post-traumatic stress disorder. However, catheter ablation is a challenging procedure that requires 

advanced technical and manual skills. Procedural complications require prompt intervention. In 

addition, strategies, methods, and technology are evolving rapidly. In this expert interview, Jose L 

Merino of Madrid, Spain, discusses the key considerations to optimise outcomes.

Q:  What are the key technical considerations when performing 
epicardial puncture to avoid complications in ventricular 
tachycardia ablation?

Complications of epicardial VT ablation could be related to pericardial access and to mapping 

and ablation within this anatomical structure. Among the former, unintended puncture of the 

right ventricle (RV) is probably the most frequent (up to 17%) and commonly does not result in 

significant consequences. However, the risk of laceration of the ventricular wall or a branch of a 

coronary artery is always present and may result in severe bleeding and haemodynamic collapse. 

Therefore, it is important to perform a careful puncture of the pericardial space with the needle 

being not totally perpendicular to the ventricular wall. Ventricular puncture can be suspected by 

detection of ventricular ectopic on the electrocardiogram (ECG) or air bubbles or the guide wire 

artefact in the RV by intracardiac echocardiography (ICE). Another potential severe complication 

of pericardial access is unintended liver puncture and bleeding. Patients with congestive heart 

failure or anatomical anomalies are at particular risk and the use of imaging techniques prior to 

the procedure could be useful. 

Q:  How can embolism, phrenic palsy and erosion of the coronary 
arteries be avoided in ventricular tachycardia ablation?

Cerebral embolism is a severe complication which recently has been found to occur 

subclinically in many patients after endocardial VT ablation. Presently, it is recommended to 

use a similar level of anticoagulation to that used for atrial fibrillation ablation (heparine during 

the procedure to ensure an activated clotting time [ACT]>250–300 ms), especially with the use 

of long sheaths in the systemic circulation or when multiple radiofrequency (RF) lesions are 

created. The left phrenic nerve (PN) courses thought the lateral wall of the left ventricle and 

can be potentially damaged by RF delivery. PN capture by pacing from the ablation catheter 

can predict this complication. Interposition of a balloon, or infused fluid/air between the 

catheter and the PN may prevent it. The combined use of a steerable sheath and a contact-
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sensing catheter is recommended to ensure proper RF delivery to the 

tissue while keeping the PN away. The coronary arteries may also be 

damaged if RF is delivered less than 5 mm away and this needs to be 

checked by coronary angiography.

Q:  When should one use retrograde, antegrade, 
epicardial or robotic approaches in ventricular 
tachycardia ablation?

The retrograde and antegrade left ventricle endocardial approaches are 

mostly used to facilitate outflow track and lateral mapping, respectively. 

However, there are other considerations such the presence of peripheral 

artery or aortic valve diseases, which may limit the retrograde approach, 

or mitral disease or severe left atrium dilatation, which may limit the 

antegrade approach. The epicardial approach is used whenever the 

isthmus of slow conduction is suspected to be located in this region, as 

it is in chagasic or right arrhythmogenic cardiomyopathies. Mapping of 

this space is becoming a regular procedure in most labs. Finally, robotic 

navigation allows the operator to easily map the VT substrate without 

being tied to the patient table. In addition, it is of particular interest for 

epicardial mapping by using a magnetic system (the Niobe® system 

[Stereotaxis, St Louis, Missouri, US] or the Magnetecs Catheter Guidance 

Control and Imaging system), which allows moving the catheter freely 

within the pericardic sac, which is not the case for conventional 

mechanically driven catheters, which often need the support of a 

steerable sheath to reach some areas. 

Q:  If complications occur during ventricular 
tachycardia ablations, what are the optimum 
strategies for their management?

Early detection of complications is critical. The patient needs to 

be monitored for blood pressure and oxygen saturation and his or 

her conscious status should be checked regularly when no deep 

sedation/anaesthesia is used. The use of ICE provides some benefits 

in order to improve the success rate (relationship of the ablation 

catheter with the chamber and papillary muscles, scar detection, etc.) 

together with live monitoring of complications (thrombus formation, 

tissue overheating, first signs of pericardial effusion, etc.). Once 

the complication has been detected, it is recommended to have a 

well-established, predefined plan with clear steps, which need to 

be followed by all components of the electrophysiology lab team. 

The anticoagulation status of the patient needs to be checked and 

corrective treatments (protamine, prothrombin complex, VIIa factor, 

etc.) should be at hand. Both a cardiology interventional and a cardiac 

surgery team need to be readily available for early intervention. 
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