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INTRODUCTION
Inadvertent pacing lead placement in the left ventricle (LV) is an 

uncommon complication of cardiac pacing therapy, first reported 
by Stillman and Richards in 1969.1 This can occur when the lead 
was passed through an atrial-septal defect, a patent foramen ovale 
(PFO),2,3 via perforation of the intraventricular septum1 or sub-
clavian arterial insertion.4 It is associated with increased risk of 
thromboembolic events and increased morbidity and mortality.5,6 
It can be detected by various cardiac imaging modalities including 
echocardiography or cardiac computed tomography (CT).5 However, 
incidental detection of pacing lead in the LV by low-resolution CT 
with myocardial perfusion imaging (MPI) has not been reported pre-
viously. 

Single photon emission computed tomography (SPECT) myo-
cardial perfusion imaging (MPI) is a well-established technique 
for evaluation of coronary artery disease (CAD).7 To improve 
image quality, low-resolution CTs commonly are used for anatomi-
cal correction and artifact attenuation during SPECT MPI.8 The 
low-resolution, unenhanced CT images are considered low-quality, 
therefore, labelled by manufacturers as “non-diagnostic”. The CT 
portion of the MPI at many centers is used only for image fusion and 
attenuation correction, and their images are not reviewed or reported 
routinely by cardiologists.8 

This report describes a case of incidental detection of inadvertent 
placement of pacing lead in the LV by low resolution CT used during 
cardiac MPI. This case suggested that it is appropriate and necessary 
to review low-resolution CT images during cardiac MPI for incidental 
findings of clinically significance.

CASE REPORT
An 83-year-old male had a history of thromboembolic stroke years 

ago. At that time, he had a full neurological and cardiac workup includ-
ing transesophageal echocardiography (TEE) which showed a small 
PFO. Medtronic Reveal LINQ™, a continuous cardiac monitor, was 
inserted for evaluation of potential cryptogenic causes of his stroke. 
He was lost to follow-up until he had episodes of near syncope and 
was evaluated in our cardiology clinic. 

His Reveal LINQ™ interrogation showed multiple sinus pauses of 
greater than 4.5 seconds without other cardiac arrhythmias. Because 
of his symptoms suggestive of sick sinus syndrome, a pacemaker (PM) 
was inserted successfully using a left subclavian venous approach. An 

anteroposterior (AP) chest X-ray was performed post-implantation 
and appeared to show a satisfactory lead position without pneumo-
thorax (Figure 1). He was discharged the following day.

Figure 1. Post-operative portable chest X-ray; arrowheads indicate the ven-
tricular lead.

A pre-discharge check showed normal pacemaker sensing and 
pacing parameters, and the  patient was enrolled for remote PM moni-
toring. When a 15-beats run of non-sustained ventricular tachycardia 
(Figure 2) was detected by remote PM monitoring three months after 
insertion, a pharmacological SPECT/CT MPI was obtained to rule 
out myocardial ischemia. The MPI showed normal myocardial perfu-
sion and LV systolic function, however, the CT imaging revealed that a 
pacing lead was inadvertently placed in the LV via intra-atrial septum 
(Figure 3). Because of this finding, he was admitted to a tertiary hos-
pital where he underwent ventricular lead revision successfully. He 
suffered no apparent clinical sequelae from the inadvertent pacing 
lead placement in the LV.

DISCUSSION
Inadvertent pacing lead placement in the LV is a rare complica-

tion of cardiac pacing therapy and associated with increased risk of 
thromboembolic events and other complications.5,6 Therefore, during 
device implantation, special care should be given to patients with 
known history of PFO. A few simple and helpful tips that might be 
considered in such patients are:

1.  Intra-operatively, after the ventricular lead is placed in the supe-
rior vena cava, a soft-tipped, straight stylet should be employed 
and the lead advanced to the junction of right atrial (RA) and 
inferior vena cava junction. At that time, the straight stylet can be 
replaced with a pre-curved one, then the lead can be withdrawn 
back carefully until it crosses the tricuspid valve into right ven-
tricle (RV). This will decrease the chance of inadvertent lead 
crossing of PFO into the left-sided chambers.
2.  After the lead is secured in the RV, it is necessary to review 
the RV lead position carefully by fluoroscopy using both antero-
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in LAO view to verify its more anterior RV position. 
3. Post operatively, AP and lateral chest x-ray should be per-
formed/reviewed routinely to confirm appropriate RA/RV leads 
position. A 12-lead electrocardiogram (ECG), with and without 
magnet should be performed routinely to confirm appropriate 
ECG pattern of RV pacing.

Figure 2. Recordings of intracardiac atrial and ventricular electrogram (EGM) 
from pacemaker interrogation. It showed non-sustained ventricular tachycar-
dia (middle strip) as evidenced by ventriculo-atrial (VA) dissociation (shorter 
V-V sensing interval than A-A sensing interval) and different QRS morphology 
of the intracardiac recordings on the EGM2 during tachycardia as compared 
to those during normal sinus rhythm (marked as VS). Abbreviations: AS: atrial 
sensing; EGM1: EGM from atrial lead tip-ring recording; EGM2: EGM from 
ventricular lead tip-ring sensing; VS: ventricular sensing.

Figure 3. CT image of pacemaker leads in the right atrium (RA), left atrium 
(LA), and left ventricle (LV). Abbreviation: IAS: intra-atrial septum.
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The incidental findings on low-resolution CT during cardiac MPI 
are frequent.9,10 Clinically significant findings, however, are relatively 
infrequent. The majority of cardiac MPIs are reviewed and inter-
preted by nuclear cardiologists. The increased use of hybrid SPECT/
CT for attenuation correction gives rise to the issue of reviewing 
and interpreting these CT images during cardiac MPI. Since these 
low-dose, low-resolution CTs are considered “non-diagnostic”, 
they are not routinely and readily reviewed by cardiologists.8,11-14 
A review of incidental findings of cardiac CT by Earls15 suggested 
that all cardiac CTs should be reconstructed in the maximal field of 
view available and images should be reviewed adequately to detect 
pathological findings. This led to an important discussion regarding 
the role of cardiologists and radiologists in this issue.16 At this time, 
there are no uniform or consensus recommendations of reporting 
incidental findings during cardiac CT imaging. They ranged from no 
recommendations,11 optional reporting,12 recommended reporting,13 
to mandatory reporting.14 

This report described, for the first time, a case of incidental detec-
tion of inadvertent placement of the pacing lead in the LV by low 
resolution CT used during cardiac MPI. It highlighted the impor-
tance of reviewing low-resolution CT imaging during cardiac MPI 
to detect findings of clinically significance, such as the detection of 
inadvertent pacing lead placement in the LV. Special attention should 
be given for device implantation in patients, particularly with known 
history of PFO to avoid inadvertent lead placement in the LV through 
PFO.
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