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Introduction

Lead extraction plays an increasingly important role in the
era of congestive heart failure with CIED (cardiovascular
implantable electronic device) treatment. Misplaced leads
are uncommon but have been described in the past, most
often via patent atrial septal defects or by iatrogenic perfora-
tion.1–4 Lead extraction is described in an early time period,
late extraction not recommended due to thromboembolic
risk. Laser extraction has been described but should not be
the first option to choose,5,6 the authors have opted for
rotational dilating sheaths for extraction in the attempt to
avoid a reoperative surgical procedure for the lead induced
mitral valve regurgitation.

Case History

In this article, the authors present images of a 45-year-old
female patient with history of three cardiac surgery proce-
dures, including ventricular septal defect (VSD) closure at the
age of 1 year and re-VSD closure at 3 years. Single chamber
implantable cardioverter-defibrillator (ICD) implantation
was performed due to ventricular tachycardia in 2006. Right
branch bundle block and echocardiographic examination
ultimately led to diagnosis of an inadvertent placement of
the single coil ICD lead over a patent atrial septal defect and
passage over the mitral valve, causing regurgitation due to
retraction of the posterior leaflet (►Fig. 1A-D;►Videos 1 and
2). Abandonment of the left ventricular lead and placement
of a right ventricular lead was performed in 2012. Recurrent
bouts of dyspnoea and decompensation demonstratedmitral
regurgitation to be etiologic of the condition. Due to thehigh-
risk profile of the patient requiring a fourth surgical
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Abstract Background Necessity for lead removal in this case was after 12 years due to mitral
valve regurgitation caused by retraction of the posterior leaflet by the inadvertently
misplaced lead.
Case Description This history describes a 45-year-old woman with history of multiple
cardiac operations at young age with an abandoned defibrillator lead via a patent atrial
septal defect. Lead extraction was performed with first described use of rotational
dilating sheaths to reduce emboli risk, hoping to avoid a fourth surgical procedure with
high risk.
Conclusions Percutaneous lead removal using rotational sheaths is possible even for
misplaced leads after long-time intervals with acceptable operative risk.
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procedure, the authors attempted to improve the mitral
pathology by extraction of the retracting ICD lead. Lead
removal was performed using percutaneous rotating dilator
sheaths (Spectranetic Tightrail 11-F); the option of laser
photoablation was abandoned due to laser-energy-induced
microbubble formation with increased emboli risk via the
patent septal defect. This procedure was performed with
cardiopulmonary bypass standby; adhesiotomy up to the
cavity of the right atrium could be achieved with echocar-
diographic support to rule out effusions or pericardial
tamponade (►Fig. 1E). Lead extraction was successful, the
retraction of the posterior leaflet after 12 years, however,
was caused fibrosis and valve regurgitation remained
(►Fig. 1F). Due to lack of immediate hemodynamic com-
promise surgical mitral valve repair and closure of the atrial
septal defect could be planned; percutaneous treatment by
Mitraclip was unfortunately not possible due to the mor-
phologic damage to the posterior mitral leaflet and lack of

coaptation. Mitral valve replacement was performed
4 weeks later due to worsening hemodynamics, with
demise of the patient after a complicated postoperative
recovery due to cardiogenic compromise 2 months
postsurgery.

Video 1

2D transoesophageal echocardiography
demonstrating mitral regurgitation by retraction of
the posterior mitral leaflet by passage of the ICD lead
into the left ventricle. 2D, two-dimensional. Online
content including video sequences viewable at:
https://www.thieme-connect.com/products/
ejournals/html/10.1055/s-0039-1687821.

Fig. 1 (A) Posterioranterior view of the single chamber implantable cardioverter-defibrillator with abandoned left ventricular lead and correctly
placed right ventricular lead. (B) Lateral chest view of the single chamber ICD. (C) 3D transoesophageal echocardiographic view demonstrating
passage of misplaced left ventricular lead over patent atrial septal defect and retraction of the posterior mitral leaflet. (D) 2D transoesophageal
echocardiographic view demonstrating mitral regurgitation by retraction of the posterior mitral leaflet with moderate/large jet extending up to
the pulmonary veins. (E) Posterior–anterior view of the Spectranetics Tightrail 11 French with adhesiotomy of the left ventricular lead up to the
right atrium after successful extraction of the right ventricular lead. (F) 2D transoesophageal echocardiographic view demonstrating similar
mitral regurgitation by retraction and fibrosis of the posterior leaflet with moderate/large jet extending up to the pulmonary veins after lead
extraction. 2D, two-dimensional; 3D, three-dimensional.
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Discussion

Tricuspid valve regurgitation by ICD lead passage is a
common phenomenon encountered by experienced CIED
surgeons with increasing referral for lead extraction to
improve valve competency.7 Small case series demonstrate
up to 10% of patients returning to normal tricuspid valve
function after removal of leads.8 Misplaced leads over
septal defects passing to the left heart are uncommon but
have been reported in the past, seldom with such compro-
mised mitral valve function as in this case4. Anticoagulation
with warfarin is recommended for patients not undergoing
any other form of simultaneous cardiac surgery2–4; lead
extraction not recommended due to embolic risk. When
extraction is necessary, this often performed in combina-
tion with other open heart surgery procedures. Successful
lead extraction is described within an early time span when
performed; single case histories for longer time spans
report on lead extraction using varying tools.5,6 The images
presented in this case study demonstrate the first described
successful use of rotating dilator sheaths for extraction of
such a misplaced lead via the septal defect after such a long
time interval of 12 years. Three-dimensional (3D) echocar-
diographic imaging provided valuable information for plan-
ning and implementation of the percutaneous procedure
(►Video 2).

Video 2

3D transoesophageal echocardiography
demonstrating mitral valve pathology. 3D, three-
dimensional. Online content including video
sequences viewable at: https://www.thieme-connect.
com/products/ejournals/html/10.1055/s-0039-
1687821.

Unfortunately, the goal of avoiding open surgery could not
be prevented by the extraction; retrospectively one can
argue that an open procedure could have been performed
as the primary procedure. The operative risk, however, was
high as a repeat procedure and was therefore chosen after

conferring with the initially hesitant patient. We chose to
extract the lead, hoping that the 10% improvement in valve
function reported in other series would apply in our case as
well. Unfortunately, this was not the case. However, the
initial clinical success of lead extraction underscored our
rationale utilizing a low risk procedure first despite greater
uncertainty of success. The time interval of 4weeks after lead
extraction was utilized for improving the cardiopulmonary
situation of the high-risk patient with recompensation and
inotrope treatment. Mitral valve replacement was necessary
due to grave morphological alteration of the leaflets with no
possibility of reconstruction; unfortunately, the high-risk
surgery could not hinder the demise of the patient after an
eventful postoperative treatment.
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