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1 | INTRODUCTION

Cardiac perforation by the lead of cardiac implantable
electronic devices (CIEDs) has a reported incidence of
0.1%-5.2% after pacemaker and implantable cardioverter-
defibrillator implantation.’ It is a rare but critical compli-
cation, because it results in cardiac tamponade or pacing
failure.” Emergency surgery is necessary when right ven-
tricular (RV) perforation is suspected. Usually, it occurs
within 24 h after the implantation, but a few cases that
occurred during the chronic period have been reported.
Herein, we report a case of cardiac perforation of the RV
wall without infection during the chronic period, 2 years
after pacemaker implantation.

2 | CASE PRESENTATION

A 67-year-old woman, who underwent pacemaker im-
plantation due to sick sinus syndrome at our hospital
2 years, previously presented to our outpatient clinic with
severe chest pain and palpitations (atrial lead, BOSTON
7735-45 cm (active fixation); ventricular lead, BOSTON
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7742-59 cm (active fixation); generator, BOSTON
ACCOLADE MRI EL DR/L331; Boston Medical,
Shrewsbury, MA, USA). There was no pacing failure after
the perforation because the pacemaker setting was mostly
atrial pacing and ventricle sensing (99%). Her chronic RV
lead threshold was 1.4 V at 0.4 ms, and the impedance was
682 ohms. Initial examination showed no abnormality,
but she was admitted for severe pain. The next day, car-
diac perforation was suspected from chest X-ray and com-
puted tomography (CT) findings, and she was referred to
our department. She had no history of collagen disease or
steroid use.

Her blood pressure was 148/78 mmHg, and the heart
rate was 64 bpm. Laboratory tests revealed hemoglobin
concentration of 14.1 g/dL, white blood cell count of
7000 cells/pL, and C-reactive protein of 0.53 mg/dL. The
RV lead threshold increased to 3.5 V at 2.0 ms, and the
impedance value decreased to 541 ohms. There was no
change in the QRS waveform of ventricular pacing be-
cause the ventricle pacing ratio was below 1%. Chest X-ray
imaging showed that the tip of the RV lead had moved
further onto the RV apex than the day before (Figure 1).
The chest CT seemed to show the apically located RV
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FIGURE 1 Chest X-ray showing the
tip of the RV lead had moved on the right
ventricular apex more than the day before.
(A) (B) Films obtained at the time of the
outpatient visit presented severe chest
pain. (C) (D) Films obtained at the next
day of admission

FIGURE 2 (A) Chest computed tomography image showing the apically sited right ventricular lead perforating through the right

ventricle (arrow). (B) Echocardiogram revealed no findings of cardiac tamponade. The lead staying in the right ventricle(arrow). (C) RV lead

had perfectly perforated the right ventricular wall about 3 cm

lead perforating the right ventricle, but the echocardio-
gram revealed no findings suggesting cardiac tamponade
(Figure 2).

We believed that emergency surgery was unnecessary,
because there were no findings of cardiac tamponade and
her symptoms improved. We planned the operation for
3 days after admission.

The operation was performed by median sternotomy.
There were no findings of adhesion or infection in the
pericardium. We confirmed that the RV lead had perfo-
rated the RV wall by about 3 cm (Figure 2C), and a small
amount of homolid pericardial fluid was detected in the
pericardium. We repaired the RV wall and disconnected

the old RV lead using cardiopulmonary bypass. It was
possible to simply remove the ventricular lead, but a new
ventricular lead was implanted in the posterior RV just in
case. The patient was discharged 13 days after the opera-
tion. The patient continues to do well about 1 year after
the surgery.

3 | DISCUSSION

RV perforation has a reported incidence of 0.3%-1.2%
post-pacemaker implantation and 0.6%-4.2% post-
implantable cardioverter-defibrillator implantation.
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The incidence of RV perforation is greater in older pa-
tients (>80 years) or those who have a low (<20 kg/mz)
or high body mass index (>30 kg/m?).! Cardiac per-
forations tend to be more prevalent in active-fixation
leads because the helical screwing mechanism is prone
to penetration through the myocardium. However, a
recent population-based cohort study performed in
Taiwan reported no difference in the risk of cardiac
perforation between active- and passive-fixation pacing
leads.? Various symptoms were presented, for example,
chest pain, shortness of breath, and cardiac shock, with
some cases being asymptomatic. Transthoracic echo-
cardiography and CT are useful for definitive diagnosis.
As many as 15% of patients with CT-confirmed delayed
perforation are asymptomatic.* Transthoracic echocar-
diography can also be helpful for the detection of pacing
wire perforation when the path of the wire is visualized
in the spatial orientation of the echocardiography beam.
Pericardial effusion detected using echocardiography
can be a sign of lead perforation, but other mechanisms
can cause effusion, such as traumatic inflammation of
the myocardium and pericardium from the lead screw,
or irritation of the visceral pericardium by immune-
mediated mechanisms.>® In this case, no findings were
suggestive of cardiac tamponade on CT, and there was
no pericardial fluid detected on echocardiography.

Usually, perforation occurs within 24 h after the im-
plantation (76%), and it rarely occurs more than 1 week
post-implantation.” Perforation that occurs after more
than 1 month is defined as delayed perforation. In the
studies we analyzed, most RV perforations during the
chronic period occurred within 1 month, and there
are few reports of perforation after more than 1 year.
Transvenous lead extraction may be performed in the
electrophysiology laboratory with continuous electro-
cardiographic and arterial bleed pressure monitoring
depending on the patient's general condition and the
availability of a cardiac surgery team and an operating
room.® However, when tined leads perforate the myo-
cardium and possibly the pericardium, there is a major
concern that the bulky tip of the lead can damage tissues
during removal. Fibrosis around the lead tip increases
the risk of tissue damage with transvenous extraction.’
Severe RV damage by the CIED lead tip is more likely
to be fatal, requiring emergency surgery in many cases
because of the risk of death from tamponade. Therefore,
we were concerned that delayed timing of perforation
(>1 month) and the use of an active-fixation lead would
require surgical extraction.

In this case, we learned some important lessons.
Emergency surgery should always be considered when-
ever RV perforation is suspected. We believed that an
emergency operation was not necessary because 2 years

had elapsed after pacemaker implantation and there was
no sign of infection. Moreover, we considered that the in-
complete perforation was caused by the continuous com-
pression of the right ventricle by the lead. We predicted
that bleeding was unlikely because of the adhesion in the
perforated area and an elective operation was performed.
However, in hindsight, we should have performed emer-
gency surgery because there was no adhesion and this
created a risk of tamponade. It is desirable to consider
urgent thoracotomy when RV perforation is suspected,
even if considerable time has elapsed since pacemaker
implantation, because such perforation can cause cardiac
tamponade.
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