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Introduction
Cardiac perforation of the right ventricle is an uncommon
but potentially serious complication of transvenous pace-
maker implantation. When it occurs, right ventricular
(RV) perforation is typically seen through the apex. Here,
we describe a case of a pacemaker lead that perforated
through the RV septum and then the left ventricle, discuss
the management of this complication, and provide a brief
review of the literature.
Case report
A 69-year-old woman with a history of asthma, hypothyroid-
ism, anxiety, and oral steroid therapy for reactive airways
disease was admitted for evaluation of syncope. Upon admis-
sion she was found to have recurrent episodes of sinus brady-
cardia and, subsequently, a 10-second sinus pause that
reproduced syncope. Her baseline electrocardiogram was un-
remarkable. A transthoracic echocardiogram showed a left
ventricular ejection fraction of 73% with no segmental wall
motion abnormalities. There was mild-to-moderate aortic ste-
nosis with a peak aortic valve gradient of 25 mmHg. She was
diagnosed with symptomatic sick sinus syndrome and a dual-
chamber pacemaker was implanted without immediate
complication. The active fixation pacemaker leads (Med-
tronic “CapSurefix” Model #5076, 52 cm and 45 cm) were
placed on the RV septum and right atrial appendage, respec-
tively. The following day, a chest radiograph confirmed satis-
factory lead position and device interrogation confirmed
excellent pacing parameters. She was discharged home.
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At a routine 2-week follow-up appointment, the pace-
maker was interrogated. Loss of ventricular lead capture at
maximal output was seen and it was noted that the pacemaker
had automatically switched from bipolar to unipolar pacing
in the ventricular channel, just 1 day prior to her follow-up
appointment. A wide variation in lead impedances was also
observed. A chest radiograph suggested likely RV lead perfo-
ration (Figure 1), subsequently confirmed with computed
tomography (CT) imaging (Figure 2A–C). The patient was
hemodynamically stable and a transthoracic echocardiogram
showed no pericardial effusion. Given the location of the
lead, the decision was made to proceed to the operating
room for surgical pacemaker lead removal. In the operating
room, the previous pacemaker incision was opened, the
generator exposed, and the ventricular lead detached from
the pulse generator. Concurrently, a median sternotomy
was performed and the pericardium opened. There was no
pericardial effusion. The ventricular lead was found to pass
through the ventricular septum, within 1 cm of the left ante-
rior descending artery (Figure 3A), exiting the left ventricle
and through the left pleura (Figure 3B). A pledgeted horizon-
tal mattress suture was placed and the lead removed, with
good hemostasis. The lead was abutting but not entering
the lung parenchyma. A bipolar epicardial ventricular lead
was placed and attached to the previous generator, and the
patient was discharged home 4 days later, without complica-
tion. In follow-up, she has been doing well and has had no
further syncopal episodes.
Discussion
RVperforation is a known, although rare and serious, compli-
cation of pacemaker lead implantation.1 Estimates of the
frequency of pacemaker lead perforation suggest an incidence
of ,0.8%2 and that when these complications occur, they
often manifest within 48 hours. Clinically manifest subacute
or late perforation (variously described as from greater than
48 hours to greater than 5 days after implantation)3 is more
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KEY TEACHING POINTS

� Even with confirmed right ventricular septal
pacemaker lead placement, right ventricular
perforation can still occur.

� Evaluation for a ventricular perforation should
include a computed tomography scan.

� Subsequent management is likely to include an
open surgical procedure for lead removal.

Figure 1 Postimplant chest radiograph showing septal right ventricular lead pla
image on day 14 (C: posteroanterior view; D: lateral view) showing overt perfora

398 Heart Rhythm Case Reports, Vol 4, No 9, September 2018
unusual and might be underdiagnosed. Hirschl and col-
leagues showed that asymptomatic lead perforation may be
present in as many as 15% of patients with pacemakers or de-
fibrillators, with atrial lead perforation being more common
than ventricular lead perforation.4 Interestingly, in this
patient, there were no lead pacing characteristics that were
suggestive of lead dysfunction with asymptomatic perfora-
tion. In various retrospective studies, the risk of perforation
has inconsistently appeared to be related to lead type (defibril-
lator versus pacemaker), fixation mechanism (active versus
passive fixation), lead caliber, female sex, age, body habitus,
cement (A: posteroanterior view; B: lateral view) on day 0, and subsequent
tion with extension of lead into the left pleural space.



Figure 2 Computed tomography in sagittal section demonstrating ventricular lead (A), exiting the myocardium (B) with tip near the left lingula
parenchyma (C).
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and steroid use. CT scan is considered the gold standard for
evaluating for perforation,5 but there can be difficulties with
interpretation secondary to beam-hardening artifact from
the lead. There is also no clear consensus on appropriate man-
agement of lead perforation in stable patients, as individual
characteristics can affect the risks of transvenous lead extrac-
tion versus an open surgical procedure.6,7

It is assumed that placement of a ventricular lead on the RV
septumwould avoid this complication entirely, as it seems un-
likely that a lead would perforate through the thick ventricular
septal tissue. In a study of 8 perforations in 1419 patients, RV
lead perforation was only seen with apical lead placement.6 In
another study where the majority of RV lead perforations were
confirmed to be apical, the RVwall thickness was measured at
1.56 0.5mmat the apex, with a typical helix length of 1.8mm
for the active fixation leads used,8 suggestive of a mechanism
that requires lead placement in a thin-walled structure for
Figure 3 A: Intraoperative image of ventricular lead exiting the left ventricle in cl
B: The pleura is opened and retracted with forceps, and the ventricular lead is see
perforation to occur. In our case, the ventricular lead appeared
to be well sited on the septum on a postoperative chest radio-
graph, without excessive redundancy, and yet at surgery the
lead was confirmed to have passed through the ventricular
septum, below the left anterior descending artery, through
the thick free wall of the left ventricle and then through the
pericardium. On echocardiogram, there were no unusual
features of myocardial tissue that would have suggested an
increased tendency to perforation.
Conclusion
This case illustrates that even with confirmed RV septal pace-
maker lead placement, RV perforation can still occur. If the
clinical presentation is suggestive, the patient should be
evaluated with consideration for a CT scan and possible
open surgical procedure for lead removal.
ose proximity to the left anterior descending artery and entering the left pleura.
n abutting the lingula of the left lung.
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