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Commentary: If you startme up.I
may never stop?
Tomasz A. Timek, MD, PhD

CENTRAL MESSAGE

Pacemaker implantation after
cardiac surgery may not inde-
pendently affect 5-year survival.
Tomasz A. Timek, MD, PhD

Permanent pacemaker (PPM) insertion is a well-recognized
complication of valvular surgery, with an incidence of 4%-
51% depending on the type and number of valves replaced
and surgical versus transcatheter approach.1,2 Although de-
vice insertion is needed for chronotropic support of cardiac
function, the long-term complications of paced physiology
and device-related morbidities are still being examined.
Some studies suggest decreased long-term survival with
postoperative PPM insertion,3,4 whereas others do not
confirm these trends. A propensity-matched analysis of
more than 24,000 patients from the Taiwan National Insur-
ance Research Database5 revealed that PPM implantation
may affect long-term mortality based on the site of valve
surgery or combination of implanted valves. Furthermore,
pacemaker dependency after device implantation may
also play an important role in distant survival.6 The work
by Bianco and colleagues7 from the University of Pittsburgh
presented in the current issue of the Journal adds valuable
data to this controversy and suggests that when adjusted
for patient characteristics, PPM implantation after isolated
valve or valve and coronary surgery does not affect distal
survival. Although the authors present a large clinical
cohort, the results and conclusions of the study need to
be evaluated through a prism of several methodologic
limitations.

Right ventricular pacing has been shown to lead to
pacing-induced heart disease, adverse remodeling, and
heart failure,8 with clinical consequence usually seen after
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more than 3 years of ventricular pacing.9 Similarly, the
rate of device-related complications such as lead fracture
or endocarditis accumulate over time, resulting in up to
10% of all implanted leads needing eventual replacement.
Data from a US Extraction Database reported a 1.4%major
complication rate in an extraction of 3540 leads at a mean of
47 � 41 months after implantation.10 The follow-up in the
current study extends mostly up to 5 years from time of
operation and therefore may not fully capture the morbidity
and potential mortality associated with PPM in the long
term. In the current study, neither the rate of pacemaker
infection nor lead replacement was reported. A similarly
sized study from theMayo Clinic of PPM implantation after
aortic valve replacement with a median follow-up of
11.1 years revealed that device implantation was associated
with increased risk of death even after multivariate adjust-
ment of baseline patient characteristics.3 Indeed, in the
adjusted analysis, the survival curves appeared to diverge
more clearly after 5 years. The conclusion of the study by
Bianco and colleagues hinges on a risk-adjusted population,
but although the investigators present a large clinical
cohort, propensity matching was not feasible and hence
adjustment for baseline characteristics, although statisti-
cally rigorous, incomplete. The authors enrolled only pa-
tients with aortic or mitral valve procedure, and no
double- or triple-valve surgeries were included. However,
these more complex patients have greater risk profiles
and rates of PPM implantation, which may further exacer-
bate baseline ventricular dysfunction and congestive symp-
toms. As such, extrapolation of the current data to
all-encompassing valve surgery should be approached
with restraint. Rhythm disturbances are a rare but real
consequence of valvular surgery that are unlikely to be
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mitigated by percutaneous techniques.2 Surgical teaching
dictates that nothing is without consequence, and the need
for a pacing device implantation after valve procedures
should be viewed through the same lens for both surgical
and transcatheter valve approaches. How consequential of
a procedure PPM implantation will become, only time
and rigorous follow-up will demonstrate.
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