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AUTOMATIC INTERNAL CARDIAC DEFIBRILLATOR LEAD IN THE LEFT VENTRICLE
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Introduction: Inadvertent insertion of a pacemaker/defibrillator lead into the left ventricle is an uncommon event, and its actual inci-
dence is probably unknown. It may be underestimated and underreported because of a possible asymptomatic course.

Case presentation: We report a case of a 63-year-old Caucasian man with a malpositioned ICD lead into the left ventricle via a sub-
clavian artery that was not suspected during implantation and went undiagnosed for 3 months without complications. The patient remained
asymptomatic. He underwent an uncomplicated removal of the device and subsequent placement of a new ICD in the right ventricle.

Conclusions: Inadvertent insertion of a pacemaker/defibrillator lead into the left ventricle is a potentially dangerous complication that
may occur under fluoroscopic guidance and may be overlooked by routine device interrogation. Careful attention to lead position on CXR
posteroanterior and lateral views as well as 12-lead ECG in ventricular paced (magnet mode) after device implantation is recommended.

Abbreviations and acronyms:

ICD = internal cardiac defibrillator
CXR = chest x-ray

ECG = electrocardiogram

LV = left ventricle

RBBB = right bundle branch block
RV =right ventricle

LIMA = left internal mammary artery
LAD = left anterior descending artery
SVG = saphenous vein graft

PDA = posterior descending artery
PLV = posterior left ventricular branch
AV = atrio-ventricular

BNP = brain natriuretic peptide

PA = posterior-anterior

Introduction

Implantation of transvenous pacing and implant-
able cardioverter-defibrillator leads is one of the most
common procedures involving the heart.l It is esti-
mated that more than 100,000 implantable cardio-
verter-defibrillator and more than 200,000 permanent
cardiac pacemaker implantations are performed in the
USA annually.™ This procedure is performed by car-
diologists, cardiothoracic surgeons, intensivists and
general surgeons worldwide. Malposition of a ven-
tricular lead into the LV is an uncommon event, and its
actual incidence is probably unknown. It may be un-
derestimated because of underreporting. Inadvertent
LV pacing can result from unintentional placement of
the ventricular lead into the LV through a patent fora-
men ovale or atrial septal defects, or after perforating
the interatrial septum, especially at the fossa ovalis.!
This may occur more frequently in patients with dilat-

ed hearts, which may make fluoroscopic examination
difficult and misleading. In these conditions, the lead
passes through the atrial septum to the left atrium,
then to the LV through the mitral valve. LV pacing
after permanent transvenous pacemaker implantation
has also been reported after ventricular septum or RV
free wall perforation by the lead with subsequent LV
pacing.™ Moreover, unintentional placement of the
ventricular lead into the distal coronary sinus or other
cardiac veins has also been reported and may pres-
ent with an ECG pattern of RBBB in paced mode.
11 Misplacement of the lead via the subclavian artery
through the aortic valve into the LV may also result in
LV pacing and a subsequent RBBB pattern shown on
an ECG in paced mode.!"

Case presentation: SH is a 63-year-old gentleman
with a history of 6-vessel coronary artery bypass graft
surgery in August 2014.

He had LIMA to first diagonal and sequentially to
LAD, SVG to first obtuse marginal and second obtuse
marginal, SVG to PDA and PLV in sequential fash-
ion. Ejection fraction was 20% before and 25% after
bypass.

He had a single lead ICD placed in September 2015
when he was admitted in the hospital for congestive
heart failure exacerbation. His echocardiogram at that
time showed ejection fraction of 20-25% with mild
pulmonary hypertension.

The patient presented for his first visit in the Heart
Failure Clinic on December 28, 2015. At that time he
was complaining of leg edema, increase in abdominal
girth despite being compliant with medications and
low-sodium diet. He could not walk 1 mile in 20 min-
utes, and denied chest pain.
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His ECG (figure 1) showed sinus rhythm with first-
degree AV block, left atrial enlargement, right axis de-
viation, 94 bpm.

Admission laboratory tests showed BNP of 2416
ng/L, hemoglobin Alc 7.3, normal complete blood
count, creatinine 1.04 mg/dl, potassium 5.6 mmol/L,
sodium 138 mmol/L.

Past Medical History: Hyperlipidemia, hyperten-
sion, and diabetes for 20 years.

Medications: Spironolactone 25 mg once a day,
lisinopril 2.5 mg once a day, furosemide 40 mg once
a day, atorvastatin 20 mg once a day, aspirin 81 once a
day, metformin 1000 mg twice a day, carvedilol 6.25
twice a day,

Social history: Denies smoking, alcohol or drugs
use. He is a retired construction worker.

Family history and review of system: Noncontribu-
tory

Physical examination: elderly gentleman in no
acute distress, well nourished and normally devel-
oped. Blood pressure 90/64, heart rate 56 bpm, res-
piration 16/m, oxygen saturation 97%, height 5 feet
7 inches, weight 184 pounds. No scleral icterus or cor-
neal arcus. He had elevation of jugular venous pres-
sure. Carotid upstrokes were brisk bilaterally without
bruits. Lungs were clear to auscultation with sym-
metrical chest excursion. Cardiac exam revealed non-
displaced point of maximal cardiac impulse. Rhythm
was regular. First and second heart sounds normal, no
murmurs, rubs or gallops. ICD device in left pectoral
region — incision is well healed, no erythema or drain-
age. Abdominal exam revealed hepatomegaly and
possible ascites. Extremities: 1+ pedal edema, both
pedal pulses were normal. Cold extremities.

Patient was felt to be hypervolemic. He was giv-
en educational materials about low-sodium diet. His
furosemide was changed to torsemide 40 mg daily,
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and repeated blood work and echocardiogram were
scheduled.

Echocardiogram on 1/11/2016 showed the follow-
ing: Left ventricle: ICD lead appeared in LV cavity,
unclear pathway to determine lead origin (figure 2,3).
There was no ICD wire visualized in right-sided car-
diac structures. The cavity size was at the upper limits
of normal. Systolic function was severely reduced.
The estimated ejection fraction was 15-20%. Hypo-
kinesis of the anteroseptum. Akinesis of the infero-
septal , apical , inferior and basal-mid anterolateral
myocardium. Anterior wall was not well visualized.
Diastolic function could not be evaluated. Right ven-
tricle: moderately dilated, severely hypokinetic. Left
atrium: moderately dilated. Pulmonary pressure: sys-
tolic pressure was mildly increased.

The patient was admitted to the hospital on
1/13/2016.

Transesophageal echocardiogram showed device
lead in the ascending aorta through the aortic valve
into the left ventricle. The findings were subsequently
confirmed by computer tomography of the chest.

On 1/19/2016 the patient underwent surgical lead
extraction. Intraoperative findings revealed that the
ICD lead was inserted into the left subclavian artery.
The lead was retracted under fluoroscopy. The tip was
identified and the entire lead was removed from the
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left ventricle and then removed from the artery. The
patient tolerated the procedure well without compli-
cations.

The patient was discharged home on 1/21/2016
with an external defibrillator, “Life Vest”.

New single chamber ICD was placed on 2/26/ 2016
via the right subclavian vein without complications.

He continued to be followed in the Heart Failure
Clinic for optimization of medical therapy.

Discussion

The diagnosis of an inadvertently misplaced lead
in the LV is simple but requires a high index of sus-
picion. Chest radiographs with posteroanterior and
lateral projections should help differentiate RV from
LV lead position. In our case, we could not locate the
report of the initial chest X-ray done outside of our
institution.

Also, the diagnosis of malpositioned device leads
could easily be missed during electrocardiography
and routine device interrogation because the patient
was not pacemaker-dependent. Lead position was dis-
covered by routine echocardiography.

Although unusual, serious complications may de-
velop secondary to lead misplacement into the LV.
These complications include systemic thromboem-
bolism, perforation of the mitral valve leaflets, mitral
insufficiency, aortic valve endocarditis, diaphrag-
matic pacing and loss of capture.*® The exact risk of
thromboembolism secondary to the presence of a pac-

ing lead in the LV is unknown, but the incidence may
reach up to 37% as suggested by previous reports.!
On the other hand, there have been several reports in
the literature about inadvertently placed pacemakers
and ICD leads in the LV that were accidentally dis-
covered after up to 17 years without systemic throm-
boembolic events in the absence of anticoagulation
therapy.['”

The therapeutic options for a misplaced lead in the
LV are limited. If misplacement is diagnosed early
after implantation, lead removal or adjustment is usu-
ally feasible. Adequate lifelong anticoagulation with
warfarin is the therapeutic option of choice if the lead
has been in place chronically. Lead extraction should
be reserved for failure of anticoagulation or during
other concomitant cardiac surgery.!'” In our patient, it
was decided to extract the lead.

Conclusion

Inadvertent insertion of pacing and internal car-
dioverter defibrillator wires into the left ventricle is a
potentially dangerous complication that may happen
even in the most experienced hands. Fluoroscopy dur-
ing implantation could be difficult and misleading in
localizing the site of the ventricular leads. Device in-
terrogation after implantation does not help differen-
tiating between RV and LV pacing. Pacing thresholds
are usually normal at the time of implantation and be-
have normally at follow-up. It is advisable that every
patient receive a 12-lead ECG in ventricular paced
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(magnet mode) during or immediately after implanta-
tion. A CXR PA and lateral should be performed and
examined to determine the course of the pacing wire.
Alternatively, limited echocardiography may be con-
sidered to confirm lead position.
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