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ABSTRACT

Background: Cardiac pacemakers are increasingly used in clinical cardiology practice for
various indications. Lead fractures, though undesirable, are potential complications in
patients with pacemakers.

Case Report: We present a case of a patient with a cardiac pacemaker, in whom a lead
fracture was discovered during an investigation for the etiology of pulmonary embolism.

Conclusion: Cardiac pacemakers are invaluable in clinical practice. However, complications
related to lead fractures can lead to additional clinical challenges in patients. Vigilance for
such scenarios is crucial in the management of patients with pacemakers.
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INTRODUCTION

A 47-year-old male patient was admitted to our emergency department with symptoms of
cough, weakness, and new-onset dyspnea. Initial evaluation revealed a submassive pulmonary
embolism on computed tomography. The patient was immediately started on low molecular
weight heparin (LMWH) by the emergency team. It was discovered that the patient had a
single-chamber pacemaker implanted ten years prior, which was upgraded to a dual-chamber
pacemaker in 2017 during a cardiology consultation. Echocardiography showed a normal
ejection fraction, severe tricuspid regurgitation, high estimated systolic pulmonary artery
pressure (70 mmHg), dilated right heart chambers, and a mobile pacemaker lead in the right
ventricle. A chest X-ray revealed a fractured lead in the middle portion, confirming our diagnosis.
Fluoroscopic examination observed that the right ventricular lead was broken at the level of the
tricuspid valve and displaced towards the ventricle in a curved manner (Fig. 1). As expected,
we observed increased threshold and impedance values in the ventricular lead, while the atrial
lead remained normal during pacemaker interrogation. The patient’s fluoroscopy images also
confirmed that the ventricular lead was fractured.

CASE REPORT

During the patient’s follow-up, no additional risk factors for pulmonary embolism were identified.
Notably, the rationale for upgrading the pacemaker from a single-chamber to a dual-chamber at
another hospital could not be determined due to the absence of the patient’s old records. The
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Figure 1. Images of the patient’s lead fracture as seen in
posteroanterior (PA) and anteroposterior (AP) radiographs
and fluoroscopic examination.

patient was not currently pacemaker-dependent. The heart
team decided to remove the fractured ventricular lead for two
main reasons: firstly, the broken lead was considered the most
likely cause of the pulmonary embolism and posed a risk of
recurrence; secondly, the patient had chronic severe tricuspid
regurgitation due to the lead fractures. The risks associated
with pulmonary embolism were explained to the patient.
Twelve hours after the last dose of LMWH, the fractured leads
were removed, and new leads were implanted. No thrombus
was observed on the lead. Throughout the 6-month follow-
up, the patient reported no additional complaints, and no
abnormalities were detected in subsequent pacemaker checks.

DISCUSSION

The incidence of lead fractures varies between 0.1% and 4.2%
per patient-year, with the annual failure rate increasing over
time post-implantation.’ Patients under 50, those engaged
in vigorous physical activities, women, and individuals with
a higher left ventricular ejection fraction are at increased risk
of lead fractures.? The most common area for lead fractures
is between the first rib and clavicle, or in any anatomical
abnormality that narrows the thoracic outlet, due to extrinsic
pressure. In this case, the cause of the lead fracture within
the atrium and ventricle may have been due to leaving
excessive lead length.
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Rare cases of pulmonary embolism associated with cardiac
implantable electronic devices (CIEDs) have been reported,
particularly with cardiac pacemakers used for treating cardiac
arrhythmias.* An endocardial lead acts as a foreign object in
direct contact with the bloodstream, predisposing it to the
development of a blood clot, which can potentially embolize
and cause pulmonary embolism.> In this case, the fractured
lead, due to its increased mobility beyond the normal range,
may have triggered the coagulation cascade by causing
endocardial damage, leading to thrombus formation and
pulmonary embolism. Thromboemboli associated with leads
have been observed to migrate into the pulmonary circulation,
resulting in asymptomatic or subclinical pulmonary embolism
in as many as 48% of cases involving transvenous CIED leads.®

The patient’s symptoms, pacemaker dependence, and the
potential for additional complications caused by the fracture
are important considerations when making decisions in
patients with lead fractures.” In some cases, the lead may be
removed; in other cases, the fractured lead may be left in place
due to the risk of perforating or damaging the tricuspid valve
during removal.® However, in such cases, it is important to also
consider potential causes of the fractured electrode, including
arrhythmias and interference with new leads.?

CONCLUSION

While cardiac pacemakers are highly beneficial in routine
clinical practice, incidents affecting the leads can introduce
additional complexities for patients. Lead fractures are a
significant clinical concern in individuals under pacemaker
monitoring, emphasizing the importance of prompt diagnosis
and intervention to mitigate potential complications.
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