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up to 8–10% of patients undergoing CRT device implantation failure

CRT procedural success rate



Why failure ?

CARE HF 2007



CRT procedural success and SAFETY rate

2005



Perioperative Complications From CRT Device Implantation



Postoperative Complications From CRT Device Implantation



Reason CRT Non-Response

Disease 
progression

Inappropriate 
timing: AV e VV 

Inappropriate 
lead position

No asynchrony

44%-64% target 

area of  latest

activation

Non-Responders: 35-40%
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Angiographic classification of the latest activated 

region and final LV lead position. 
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Distribution of the latest activated region. 
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1) Robotically enhanced telemanipulation system



2) Left lateral mini-thoracotomy

• 5-cm left lateral, 

midaxillary mini-

thoracotomy at the site of 

the fourth intercostal

space, 

• The pericardium was

opened anterior

• The connector of the lead was

submuscularly tunneled to the device

pocket and the pacemaker.

• Unipolar epicardial steroid lead

(CapSure Epi Model 4965; 

Medtronic, Minneapolis, MN, 

USA) was attached to the target 

area and secured with 2 

polypropylene sutures

(Prolene 5-0 or 6-0). 



3) video-assisted thoracoscopy approach using a lead implantation tool

• The first port, a 15-mm soft port 
(primary working port), was placed in 
the sixth intercostal space at the 
midaxillary line. 

• The second port, a 5-mm rigid port 
(“grasping port”), was placed at the 
sixth intercostal space inferolateral 
to the left mammilla.

• The third port, a 5-mm rigid port (for 
the endoscope), was placed at the 
fourth intercostal space in an 
anterior-axillary line. 





APPROCCIO in 

MINITORACOTOMIA

APPROCCIO ANTERIORE

- ANTERO-LATERALE 

Which is the difference ? 



APPROCCIO in 

TORACOSCOPICO

APPROCCIO 

POSTERIORE

POSTERO-LATERALE 

Which is the difference ? 



17 pazienti a Leicester, UK



11 pazienti a Tel Aviv, Israel
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Indication: Non-Responders ???

CASE REPORT 2003 Woman 52 years: Basal QRS:220 ms, EF 28%, LVEDV 273 ml

2003-2014 TRANSVENOUS CRT: QRS: 200 ms, EF 48%, LVEDV 170 ml 

2015 VIDEOTHORACOSCOPIC EPICARDIAL LEAD QRS:120 ms, EF 48% LVEDV 120 ml 

2014 CRT MALFUNCTION FOR LEAD FRACTURE EF 38% (AFTER 6 MONTHS) 

2017 after 3 years Epicardial Lead QRS 120 ms, EF 62% LVEDV 103 ml

A. Droghetti et al. / Multimedia Manual of Cardio-Thoracic Surgery, 2015



✓ Camera

✓ FasTac Flex

✓ Epicardial 

electrocatheter
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REMOTE DISTAL DEFLECTION CAPABILITIES

REMOTE LEAD ROTATION FOR INSERTION OF THE HELIX IN THE MYOCARDIUM

REMOTE LEAD RELEASE AND REGRASOING CAPABILITIES
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Minimally invasive Cardiac Resynchronization Therapy



Grazie


