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Hybrid cardiac resynchronization with leadless pacemaker and transvenous
coronary sinus lead
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We describe the novel use of leadless
pacemaker to replace a malfunctioning
right ventricular (RV) lead in a 74-year-
old woman implanted with cardiac
resynchronization therapy pacemaker
(CRT-P) system (Medtronic Consulta
CRT-P C3TR01). Her CRT-P was
implanted for atrial fibrillation, complete
heart block and RV pacing induced heart
failure. She presented with worsening of
dyspnoea due to progressive RV lead fail-
ure (increased threshold to 3 V/0.4 ms;
and decreased impedance to 171 ohm)
with loss of cardiac resynchronization
therapy. Echocardiogram showed
impaired left ventricular (LV) ejection
fraction of 40% with dilated right ven-
tricle and severe tricuspid regurgitation
(TR). With anticipatory difficulty in
replacing a new transvenous RV lead due
to multiple transvenous leads, and poten-
tial worsening of TR, a MicraTM trans-
catheter pacemaker system (Medtronic)
was implanted. The device was deployed
on the RV septum away from the old RV
lead, as shown in the Figure 1. The output
of transvenous RV lead was kept to be
minimal. With intact sensing function of
the transvenous RV lead (sensed R
wave¼ 4.3 mV), ventricular sense
response (VSR) feature of Medtronic CRT-P device allowed simultaneous LV pacing once the system sensed the RV MicraTM pacing. The
QRS duration was 140 ms on MicraTM pacing (see Supplementary material online, Figure S1) and was shortened to 110 ms on biventricular
pacing (see Supplementary material online, Figure S2). At 3-month post-implantation, the performance of the hybrid biventricular pacing sys-
tem was satisfactory.

Leadless pacing system has marked a revolutional change in cardiac pacing. The large scale MicraTM post-approval registry demonstrated
a high implant success rate of 99.6% and low (1.51%) major complication rate through 30-days post-implantation. Compromised venous
access, risk of infection, or valvular issues as shown in our case are reasons to avoid the use of a transvenous pacing system.1 In this reported
case, one may argue the in situ transvenous RV lead could be the culprit of TR. The conventional approach of lead extraction and replace-
ment may result in less severe TR. On the other hand, the extraction procedure may also damage the tricuspid valve, necessitating surgical
repair. Due to the old age of the woman, our novel approach using leadless pacing was offered as a less invasive approach. Currently,

Figure 1 MicraTM was implanted over right ventricular septum, on top of existing CRT-P
system. Triggered biventricular pacing could be performed using ‘Ventricular Sensed Response’
function of CRT-P.
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leadless pacing is advocated mainly in patients with VVI pacing indication. To expand the benefits of leadless pacing, efforts are being made
to develop multicomponent, communicating leadless systems capable of performing dual chamber pacing and cardiac resynchronization
therapy.2 Herein, we describe the use of leadless pacemaker to replace a malfunctioning RV lead in a CRT-P system. Utilization of VSR fea-
ture of the CRT-P device, we achieved a triggered biventricular pacing using the leadless pacemaker and transvenous LV lead. To our
knowledge, this hybrid approach has not been reported.

Supplementary material is available at Europace online.
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