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Case Reports
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Abstract
The Micra device is a leadless pacemaker implanted in the right ventricle via a femoral vein transcatheter 
approach. There are several indications for and advantages to using a leadless pacemaker, and the device’s 
role in the field of cardiology will probably continue to increase. This article presents the case of a rare 
complication probably due to inadvertent placement of the device in the left ventricle across an undiagnosed 
patent foramen ovale.
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Case Report

Presentation and Physical Examination

A 92-year-old man presented with an acute-onset right-sided facial droop, expressive aphasia, and right upper 
extremity weakness. At the time of arrival, his blood pressure was found to be clinically significantly 
elevated at 210/82 mm Hg. The patient was also found to be in atrial fibrillation (AF) with rapid ventricular 

response, with a heart rate in the 150s/min. On examination, he was found to have right-sided neglect, left gaze 
deviation, right-sided weakness, severe aphasia (expressive and receptive), clinically significant dysarthria, and 
confusion. His initial National Institutes of Health Stroke Scale score was 24, and his Alberta Stroke Program 
Early CT Score was 10/10.

Medical History

The patient had a history of sick sinus syndrome status post Medtronic Micra leadless pacemaker placement 1 year 
before admission. The patient also had a history of paroxysmal AF, hypertension, and normal pressure hydrocephalus 
status post ventriculoperitoneal shunt placement. The patient was not on anticoagulation therapy because of his 
inability to tolerate it in the past, despite his elevated congestive heart failure, hypertension, age ≥75 years, diabetes, 
stroke or transient ischemic attack, vascular disease, age 65-74 years, and sex category score.

Differential Diagnosis

Computed tomography scanning of the head and neck was notable for occlusion of the posterior division of the M2 
division of the left middle cerebral artery. A 2-dimensional transthoracic echocardiogram demonstrated an ejec-
tion fraction of 55% to 60%, a moderately dilated left atrium, a negative agitated bubble study, and a hyperechoic 
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object of unclear etiology in the left ventricular (LV) 
apex (Fig. 1). Upon review of a prior chest computed 
tomography scan, a metallic object was identified in the 
LV apex (Fig. 2). A follow-up transesophageal echocar-
diogram was performed that confirmed these findings 
(Fig. 3) and also revealed a trivial patent foramen ovale 
(PFO) (Fig. 4). No evidence of thrombus was noted in 
the left atrial cavity or appendage.

Technique

When the patient was determined to be in the appropriate 
time window and have no contraindications, he received 
intravenous alteplase. He was subsequently taken for an 
angiogram with thrombectomy and transferred to the 
intensive care unit for postprocedural care. The patient 
was placed on aspirin and atorvastatin, with diltiazem 

Key Points

• This case highlights the importance of evaluating 
preprocedural cardiac anatomy to ensure suc-
cessful implantation, keeping in mind the high 
prevalence of patent foramen ovale in the general 
population.

• This case illustrates the need for multiple modali-
ties, including orthogonal fluoroscopic views, 
to ensure the correct placement of intracardiac 
devices.

• This report acknowledges that a leadless pace-
maker is an unlikely source of increased thrombo-
genicity based on current data.

Abbreviations

AF, atrial fibrillation
LV, left ventricular
PFO, patent foramen ovale

Fig. 1 Transesophageal echocardiogram in an apical 
4-chamber view demonstrates a hyperechoic object 
suspected to be the leadless pacemaker (arrow) in the left 
ventricular apex.

Fig. 3 Transesophageal echocardiogram confirms a 
hyperechoic object, correlating with computed tomography 
images, in a focused left ventricle apical view. The object 
was suspected to be the leadless pacemaker in the apex of 
the left ventricle (arrow).

Fig. 2 Chest computed tomography scan reveals a hyper-
density in the left ventricular apex (arrow).

Fig. 4 Transesophageal echocardiogram in the bicaval view 
demonstrates a patent foramen ovale with a minimal small 
shunt, consistent with a trivial defect (arrow).
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and a nicardipine infusion for the management of 
his AF and hypertension. Five days after alteplase 
administration, apixaban was initiated for lifelong 
anticoagulation because the patient was deemed to be 
too high risk for removal of the leadless pacemaker and 
preferred a conservative approach. Of note, during this 
admission the patient went in and out of AF with rapid 
ventricular response and normal sinus rhythm. He was 
given a loading dose of intravenous amiodarone, then 
switched to an oral form before discharge.

Outcome

By the end of hospitalization, the patient had shown 
marked improvement in his neurologic status, with al-
most full recovery of his aphasia and near normalization 
of his motor and cranial nerve deficits.

Latest Follow-Up

The patient subsequently underwent placement of 
a dual-chamber pacemaker because of symptomatic 
atrioventricular dyssynchrony related to the leadless 
pacemaker. He continues to have mild aphasia but is 
otherwise doing well.

Discussion

The Micra device is a single-chamber leadless pacemak-
er designed to be implanted through a minimally inva-
sive approach, commonly via the femoral vein. Leadless 
pacemakers provide several advantages over transvenous 
pacemakers with leads, such as the elimination of com-
plications such as pocket hematomas, pocket infections, 
and lead fractures.1 In rare instances, their use may be 
complicated by myocardial and vascular perforations; 
however, a 2016 study showed no reported dislodge-
ments in a cohort of 725 patients.2 Left ventricular mis-
placement is a rare complication that can theoretically 
occur through iatrogenic perforation or a congenital 
septal defect. Given this unique case of LV placement 
of a Micra device, this article describes the diagnosis and 
management of this novel situation.

There have been 4 documented instances of LV place-
ment of a Micra device, 2 of which were intentional 
LV placement due to congenital heart disease, including 
transposition of the great arteries and a single-ventricle 
heart.3,4 Another case was due to interatrial septal per-
foration during device implantation.5 The final case 
was due to inadvertent crossing of a PFO.6 Given the 

rarity of device dislodgement,2 misplacement of the 
device through an undiagnosed PFO probably led to 
the current findings, similar to those of Martinez et al.6 
Given the high prevalence of undiagnosed PFOs in the 
general population, it may be prudent to evaluate pre-
procedural anatomy because indications for the leadless 
pacemaker increase with its use.6 Device interrogation 
may reveal elevated thresholds, which should prompt 
further investigation into positioning and fixation of the 
device, especially in patients with known scar tissue in 
the left ventricle from prior ischemic events. This com-
plication can also be avoided by using multiple imag-
ing modalities, including fluoroscopy and ultrasound, 
both of which are noninvasive and readily available, to 
confirm device position. In the 2 previously reported 
cases of inadvertent placement in the left ventricle, both 
patients underwent sternotomies and surgical removal 
of the leadless pacemakers to prevent injury to the mi-
tral valve during attempted percutaneous extraction in 
1 case6 and to prevent systemic embolic events in the 
other.5 The patient described in this case report was 
much older and opted for conservative management, 
given his need for long-term anticoagulation for AF. 
Given the rarity of this occurrence, there is no official 
guidance, and these decisions should be made using a 
heart team approach.

Because evidence about the thrombogenicity of lead-
less pacemakers is lacking and this patient had received 
alteplase before undergoing transesophageal echocar-
diography, which excluded any source of intracardiac 
thrombus in this case, it would be difficult to claim with 
certainty that the patient’s condition was related to the 
misplaced device or his underlying AF. The patient had 
a normally functioning left ventricle with no apical an-
eurysm or other cause for sluggish flow, and the device, 
which had been placed more than a year before, had 
probably endothelialized,7 lowering its thrombogenic-
ity. After a thorough discussion among the heart team, 
the decision was made to restart anticoagulation based 
on the patient’s preference and his high risk for surgi-
cal extraction. Because of symptomatic atrioventricular 
dyssynchrony months later, the patient ultimately un-
derwent dual-chamber pacemaker implantation.

This case highlights the importance of evaluating cardi-
ac anatomy with the use of saline contrast studies, color 
Doppler ultrasonography, and orthogonal fluoroscopic 
views to ensure successful implantation and prevent 
such complications, especially in complex patients with 
septal defects.
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