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Inappropriate Shocks Caused by Implantable
Cardioverter-Defibrillator Lead Malposition

implante Edilebilir Defibrilator Elektrotunun Yanlis
Yerlestirilmesinden Kaynaklanan Uygunsuz Soklar

57-year-old man with ischemic cardiomyopathy underwent dual-chamber, dual-

coil implantable cardioverter-defibrillator (ICD) implantation in 2016 for primary
prevention of sudden cardiac death. Device programming included ventricular tachycardia
detection at > 171 beats/min and ventricular fibrillation (VF) detection at > 200 beats/
min. Two years later, he presented with multiple painful ICD shocks occurring over a one-
week period. He was hemodynamically stable. Electrocardiography demonstrated sinus
rhythm with findings consistent with prior anterior myocardial infarction. Transthoracic
echocardiography revealed a dilated left ventricle with reduced systolic function (ejection
fraction, 30%), and a left atrial anteroposterior diameter of 40 mm.

Device interrogation on admission demonstrated DDD mode with normal atrial
sensing and pacing parameters, ventricular sensing amplitude of 2.2 mV, pacing
amplitude of 3.0 V, pacing impedance of 380 Q, absence of ventricular myocardial
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Figure 1. Intracardiac electrograms (EGMs) demonstrating irregular and rapid atrial
signals misclassified as ventricular fibrillation (A). Antitachycardia pacing produced
no change in the tachycardia episode (B). The recording demonstrated restoration of
sinus rhythm following implantable cardioverter-defibrillator (ICD) shock delivery (C).
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Figure 2. (R) Chest radiograph demonstrating a nonapical and abnormal posterior course of the implantable cardioverter-defibrillator

Canpolat. ICD Lead Malposition and Inappropriate Shocks

(ICD) lead suggestive of coronary sinus placement. (B) Chest radiograph demonstrating right ventricular apical positioning of the

ICD lead after repositioning.

capture, and multiple episodes of antitachycardia pacing and
shocks classified as VF. Intracardiac electrograms showed
irregular high-rate signals in both atrial and ventricular
channels without organized ventricular activity. Simultaneous
rhythm evaluation confirmed rapid atrial tachyarrhythmia.
Double signals recorded in the ventricular channel suggested
atrial oversensing, triggering inappropriate ICD therapies
(Figure 1A-C). Because of the discordance between the clinical
findings and device diagnosis, ICD lead position was reassessed.
Chest radiography revealed an abnormal posterior and leftward
course of the ICD lead, along with reduced slack of the atrial
lead (Figure 2A). Fluoroscopy confirmed inadvertent placement
of the ICD lead within the coronary sinus rather than the right
ventricle (Supplementary Video 1). This malposition enabled
sensing of atrial electrical activity from the coronary venous
system. During rapid atrial tachyarrhythmia, atrial signals
were misinterpreted as VF, resulting in repeated inappropriate
shocks. The lead was repositioned to the right ventricular
apex (Supplementary Video 2, Figure 2B), and the patient
subsequently underwent successful radiofrequency ablation
for atrial tachyarrhythmia. Following these interventions, no
further inappropriate therapies were observed during four years
of follow-up. Device interrogation demonstrated DDD mode
with normal atrial sensing and pacing parameters, ventricular
sensing amplitude of 6.5 mV, pacing amplitude of 2.0V, pacing
impedance of 455 Q, and pacing threshold of 0.5 V.

Although supraventricular tachyarrhythmias are the most
common cause of inappropriate ICD shocks, lead malposition
represents a rare but reversible mechanism. Acceptable
pacing parameters may mask incorrect positioning, resulting
in sensing abnormalities and diagnostic errors. This case
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highlights that clustered ICD shocks should not automatically
be attributed to malignant ventricular arrhythmias. Careful
device interrogation combined with imaging assessment
is essential to distinguish appropriate from inappropriate
therapies and to identify correctable procedural complications.
Written informed consent was obtained from the patient for
publication of this report.
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Video 1. Fluoroscopic right anterior oblique and left anterior oblique
projections confirming inadvertent placement of the implantable
cardioverter-defibrillator (ICD) lead within the coronary sinus rather
than the right ventricle. The right ventricular coil extended toward the
right atrium.

Video 2. Fluoroscopic right anterior oblique and left anterior oblique
projections obtained after lead repositioning, confirming apical
positioning of the implantable cardioverter-defibrillator (ICD) lead.
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