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Cardiac resynchronization therapy (CRT) is well established as a treatment for heart 
failure in patients with severely impaired left ventricular (LV) systolic function and  
evidence of ventricular dyssynchrony.



The placement of a coronary sinus (CS) lead is a technically challenging 
procedure owing to variable vein anatomies, lead stability and Phrenic 
nerve stimulation(PNS)



2,000 patients from a multicenter study showed need for reoperation in 8% of 
patients during a 6-month follow-up period:

The reasons for revision included mainly:

- LV lead dislodgment with loss of capture
- Phrenic nerve stimulation (PNS)
- Increased LV pacing threshold without obvious lead dislocation

J Am Coll Cardiol 2005;46:2348 –2356.



The principal obstacles to the successful implementation of CRT:

- limited anatomic choices for the placement of the LV lead 
- Difficulties in obtaining a stable pacing site free of PNS.



QuickFlex™ μ LV Lead 

ACUITY™ Spiral LV Lead

Corox TMOTW BP

Attain® Family of LV Leads

Most LV leads are preshaped and curved in one or multiple dimensions 
to ensure passive fixation in the target vein



A quadripolar CS lead (Quartet 1458Q, St Jude Medical, Sylmar, CA) has been 
designed to provide more options for LV pacing.
The goal of this design, which integrates multiple pacing options, was to 
minimize the effects of lead dislodgment and give the implanter more
choices in implantation location.

Close-up of  the lead with electrode 
distances



• The most important goal when implanting a CRT system is to reach a stable LV 
lead position in a suitable CS tributary associated with a low capture 
threshold and no PNS.

• A lead with multiple pacing electrodes is a potential alternative to physical 
adjustment of the lead or discontinuing CRT when PNS occurs

• Detection of PNS has a poor sensitivity.





The quadripolar lead may facilitate targeting of more proximal coronary 
venous branches (avoiding apical pacing)

Because of the relatively small diameter and electrode choices of the Quartet
lead, it is possible to advance the distal tip (4.0-F) more toward the apex to 
ensure lead stability, while retaining the ability to program the lead to pace 
from middle or proximal electrodes in a mid-basal location



• The pacing site is crucial for improving ventricular mechanics.
Non-responder patients might be paced at a suboptimal site.
Therefore, the quadripolar lead and the programming flexibility

 might theoretically improve CRT outcomes while maintaining a 
more distal and stable final lead position

• Avoiding pacing within scar area by having more options of pacing from 
near-site stimulation.



• 40 patients underwent  attempted CRT-D implantation with the Quartet lead. 

• Pacing parameters, lead position, complications,  presence of PNS were collected for 6 
month since the implantation.
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LV capture threshold(V) and impedance trends( ohms) with 
the Quartet lead during the first 6 months after implant

Incidence of patients with successful pacing vector 
change for PNS and unsuccessful initial 

reprogramming requiring LV lead
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45 underwent implantation:  22 quadripolar group ; 23 bipolar group 

Primary outcome: LV lead failure - lead revision or reprogramming during the

first 3 months after implantation.

Operative and follow-up data were prospectively noted and checked for 

significance between groups.

Heart Rhythm 2011;8:31–37
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Rate of Left ventricular lead failure
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Cons:

• Cost –more expensive system .  Although in the long run might be more cost 
effective.

• The quadripolar lead is Less flexible than the bipolar leads.

• Long term lead performance ?

• Not recommended for very short branches.
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Conclusion
• A new era of pacing?

As bipolar leads have largely replace unipolar leads,
Perhaps quadripolar leads will replace bipolar leads.

• Multipolar leads are emerging as an option  for:
- reducing common CRT complication.
- improved CRT outcome

• Additional supporting clinical studies with longer surveillance data will
be needed to establish the long-term performance and hemodynamic
effects of this newly designed LV lead.


