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Abstract

electronic devices.

Background The complications associated with cardiac device implants ranges between 5.3% and 14.3%. Cardiac
perforation due to “leads” represent a very rare complication of cardiac device implantation, ranging between 0.3%
and 0.7%. Clinically, they can manifest different, nonspecific symptoms; hence, the diagnosis may not be immediate.

Case presentation Our clinical case describes the successful treatment of cardiac tamponade occurring in a Cau-
casian 79-year-old man following a pacemaker implantation. Two days after the procedure, the patient reported

an episode of nonspecific chest pain associated with syncope. The echocardiogram performed revealed a pericardial
effusion in the apical area, along the right chambers, with a thickness of 7 mm, not hemodynamically significant.

A chest computed tomography scan with contrast showed hemopericardium (maximum thickness of 11 mm),
caused by an atrial perforation. A few hours later, the patient experienced hemodynamic instability. For this reason,

an urgent sternotomy was performed with drainage of a significant hemopericardial effusion, revealing a perforation
of the upper free wall of the right atrium with pericardial injury caused by the retractable screw lead. The perforation
site was sutured and the sternal wound was closed. The patient was discharged after 4 days without further complica-
tions. At the control visit, scheduled 30 days after the hospital discharge, the patient was in good conditions.

Conclusions Although the atrial perforations from leads are very rare complications of pacemaker implantation
procedures, they are potentially lethal. In conclusion, this clinical case highlights the need, before hospital discharge,
of an accurate screening for evaluation the pericardial effusion in patients that undergo to the cardiac implantable
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Introduction

Complications related to cardiac device implants ranges
between 5.3% and 14.3%. Cardiac perforations due to
“leads” represent a very rare complication of device
implantation, occurring between 0.3% and 0.7% [1, 2],
although the prevalence may be higher. Acute perfora-
tions (occurring during or within 24 hour of implanta-
tion) and subacute perforations (from 1 to 30 days after
implantation) are more common than late perforations
(after 30 days of implantation) and may present with
nonspecific symptoms, thus diagnosis and treatment
might not be immediate. Among predisposing causes of
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cardiac perforation, we recognize both technical factors
related to the intervention technique, the type of “lead”
used, the site of leads implantation, the number of pre-
vious interventions, and the site of vascular access, as
well as patient-related risk factors such as age >80 years,
female sex, thinner atrial walls, and body mass index
(BMI) <20 kg/m? [3-5]. Our clinical case describes the
effective management of cardiac tamponade occurring in
a 79-year-old man, caused by an atrial perforation result-
ing from an active fixation atrial lead. This report has its
own clinical relevance, since to the best of our knowl-
edge, there are only few studies regarding the manage-
ment of atrial perforation post pacemaker implant.

The clinical case

This clinical case concerns a Caucasian 79-year-old
man with arterial hypertension, type 2 diabetes mel-
litus, hyperlipemia, and carotid atherosclerosis. The
patient had previously undergone implantation of a
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dual-chamber pacemaker (PMK) in the left subclavian
region due to advanced atrioventricular block. Two years
after implantation, due to infection of the device pocket,
as evidenced by positron emission tomography com-
puted tomography (PET-CT) (Fig. 1), the patient was
scheduled for PMK device removal surgery. Prior to PMK
removal, the patient underwent blood culture and subse-
quent empirical antibiotic therapy, awaiting results, with
daptomycin 700 mg once daily and ceftazidime 1 g three
times daily. Additionally, upon completion of the extrac-
tion procedure, a transesophageal echocardiogram with
Doppler color flow imaging was performed, which ruled
out the presence of vegetations suggestive of endocar-
ditis. Subsequent blood culture results were positive for
methicillin-sensitive Staphylococcus hominis, prompting
discontinuation of the previous antibiotic therapy and
replacement with amoxicillin/clavulanate for 14 days.
The reimplantation procedure was performed 4 months
after removal of the infected device, although it could

Fig. 1 PET-CT, which highlights the uptake of the tracer in correspondence with the proximal section of the leads A and B, and the implant pocket

Cand D (arrows)
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have been performed 2 weeks after discharge, following
confirmation of negative blood cultures, at the patient’s
request.

This procedure was performed via the right subcla-
vian transvenous route using active fixation lead. Dif-
ficulties were encountered during the positioning of
the atrial lead in the right atrial appendage; therefore,
placement on the posterior wall of the right atrium was
chosen. No complications were encountered during the
positioning of the lead in the mid-apical interventricu-
lar septum (Fig. 2), neither did the patient report any
discomfort immediately after the PMK implant. Two
days after the procedure, the patient experienced an epi-
sode of nonspecific chest pain associated with syncope.

s B
Fig. 2 Anteroposterior postimplantation x-ray. Evidence of bicameral
pacemaker positioned in the right subclavicular region, with leads
in the right atrium and right ventricle (arrows)
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Therefore, to document the ischemic origin of the symp-
toms the following tests were performed: electrocardio-
gram, which showed results comparable to the previous
one; serial blood tests for high-sensitivity troponin I
(hs-TnlI) and creatine kinase-myocardial band (CK-MB),
which resulted in the normal ranges. Moreover, to doc-
ument the eventual defect of newly implanted device,
telemetric control of the device was done, showing nor-
mal functioning, with impedance, pacing, and sensing
values within normal ranges. Finally, to verify the pres-
ence of the pericardial effusion an echocardiogram was
performed; this revealed a slight increase in systolic pul-
monary artery pressure (PAPs) and a layer of pericardial
effusion in the apical area, along the right chambers, with
a thickness of 7 mm, not hemodynamically significant.
Subsequently, to verify the physical characteristic of the
effusion and the site of the probable perforation, a chest
computed tomography (CT) scan with contrast was per-
formed, which showed hemopericardium (maximum
thickness of 11 mm), not enhancing (Fig. 3). The patient
was then transferred to the coronary intensive care unit
for further monitoring and medical treatment, remaining
hemodynamically stable.

A few hours later, the patient experienced worsen-
ing clinical condition, characterized by hemodynamic
instability (blood pressure: 80/30 mmHg) and the need
for inotropic support. A transthoracic echocardiogram
revealed typical signs of cardiac tamponade with a peri-
cardial effusion measuring 1.6 mm (Fig. 4). Due to the
severe hemodynamic compromission, the patient was
moved immediately in the department of cardiac surgery,

Fig. 3 Non-electrocardiogram-gated plain cardiac computed tomography scan with contrast enhancement showing the not-replenished
hemopericardium; however, it is not able to exclude lead perforation. White arrow indicates pericardial effusion
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Fig. 4 Pericardial effusion of 1.6 mm (arrow) and collapse of the right
atrium visualized on echocardiography in conjunction with the drop
in the patient’s blood pressure

for the surgical treatment of the complication. An urgent
median sternotomy was performed with drainage of a
significant hemopericardial effusion, revealing a perfora-
tion of the upper free wall of the right atrium (Fig. 5A),
with pericardial injury caused by the retractable screw
lead. The perforation site was sutured (Fig. 5B) and the
sternal wound was closed. Three days later, the patient
was transferred to the cardiac intensive care unit, and
a check of the recently implanted device showed nor-
mal functioning of the ventricular electrode and mal-
function of the atrial one, prompting reprogramming
of the PMK to ventricular demand pacing (VVI) mode.
Subsequently, the patient was transferred to the cardiac
rehabilitation department for continuation of antibiotic
therapy and was discharged after 4 days without fur-
ther complications. In the Fig. 6 is represented the time-
course of the principal events that have characterized the
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hospitalization. At the control visit, scheduled 30 days
after the hospital discharge, the patient was in good con-
ditions, the hemodynamic parameters were in the nor-
mal ranges; the telemetric control of the newly implanted
device documented normal functioning, as well as, the
echocardiographic evaluation showed the absence of per-
icardial effusion and normal functional and morphologic
cardiac parameters.

Discussion
This clinical case aims to raise awareness among readers
about a very rare complication of cardiac device implan-
tation procedures, namely cardiac perforations from a
lead, specifically atrial perforations from leads. Although
they are even rarer than ventricular perforations, they
present with nonspecific symptoms and may not be
immediately recognized through imaging techniques [6,
7]. Possible risk factors for cardiac perforation include
the type of active fixation atrial lead, excessive screwing
of the lead, distal insertion of the stylet, abrupt with-
drawal of the lead with extended screw, and inadvertent
displacement of the atrial lead during positioning of the
ventricular one [8]. It is also worth noting that despite
alternative sites being identified for lead fixation, the pre-
ferred location remains the right atrial appendage, as a
thinner atrial wall may predispose to cardiac perforation,
and fixation on the interatrial septum could be dangerous
due to the proximity to the aortic root [9, 10]. Therefore,
when difficulties are encountered in lead placement in
the atrium, in the presence of symptoms, atrial perfora-
tion should be suspected.

Furthermore, it is important to pay more attention to
patients who, due to their characteristics and medical
history, are at higher risk of cardiac perforation, such as

Fig. 5 Lesion on the roof of the right atrium (A, arrow) treated by suturing with 5/0 prolene on a pledget (B, arrow)
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Fig. 6 Schematic representation of the time-course of the principal events that characterized this clinical case

age over 80 years, female sex, thinner atrial walls, low
BMI, chronic lung disease, congestive heart failure, and
numerous previous cardiac interventions [3—5, 11]. This
report seems to be inconsistent with the current litera-
ture that reports the female sex as a risk factor for post-
PMK lead perforation. However, we believe that the
senility, independent from the gender, represents a risk
factor for this complication.

Patients with lead perforation may be asymptomatic or
present with various symptoms such as retrosternal pain
or discomfort, retrosternal burning, dyspnea, hiccups,
dizziness, and weakness; in addition, evaluation of pace-
maker parameters may remain unchanged [12, 13].

In cases of suspected pericardial effusion from lead,
chest x-ray can certainly help in diagnosis, but the best
imaging techniques are echocardiography with Doppler
color flow, and contrast-enhanced CT, capable of both
characterizing the effusion and identifying the point of
cardiac rupture and the positioning of the lead [14, 15].
In particular, the accuracy of CT scan for the diagnosis of
cardiac perforation has been reported to be 92.9%, which
is superior to the echocardiography and chest x-ray
(62.7% and 61.1%, respectively).

The treatment of post-PMK pericardial effusion
may benefit from either pericardiocentesis or drainage
through cardiac surgery. Although it has been reported
that the treatment with pericardiocentesis and replace-
ment or reposition of lead is safe and useful [16], expert
consensus favors the use of cardiac surgery when urgent
drainage is needed in cases of cardiac tamponade, as well
as in all situations where pericardiocentesis is not feasible
[17,18].

Most complications occur during implantation or
within the first 24 hours thereafter, but subacute perfo-
rations are also not uncommon phenomena. Although
various patient- and procedure-related characteristics
are independent predictors of early and late complica-
tions, their ability to identify high-risk patients is rather
low. Given the increasing number of cardiac device
implantation procedures, the incidence of these compli-
cations, and their unpredictable nature, we emphasize
the usefulness of current guidelines for regular follow-up
of patients with pacemakers both in the short and long
term.

It is also important to remember that adverse events
such as the one described can lead to legal disputes. The
patient may argue that cardiac perforation is not to be
considered a complication but rather caused by medical
negligence and demand compensation. Full compliance
with guidelines and best practices, along with careful pre-
liminary assessment of the patient and any predisposing
causes of the accident, as well as accurate documentation
of procedures and subsequent patient care, can help pre-
vent legal issues.

Conclusions

Although the atrial perforations from leads are very rare
complications of pacemaker implantation procedures,
they are potentially lethal. Therefore, in individuals at
risk for this complication, there should always be the
presence of aspecific symptoms. In conclusion, this clini-
cal case highlights the need, before hospital discharge, of
an accurate screening for evaluation the pericardial effu-
sion in patients that undergo to the cardiac implantable
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electronic devices. Hopefully, in the next future, algo-
rithms for the post-implant management will be better
defined.
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