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A Rare Cause of Cardiac Tamponade: Left Ventricular Pacemaker

Malposition
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Abstract: The malpositioning of a pacemaker lead is an uncommon and under-reported complication of pace-
maker/Automated Implantable Cardioverter-Defibrillator (AICD) placement. It can be associated with complications such
as pericardial effusions and tamponade. We describe a case of an elderly woman who developed cardiac tamponade after
inadvertent placement of a permanent pacing lead in the left ventricle. Following implantation of the permanent pace-
maker, the patient developed dyspnea, and hypotension. Echocardiogram showed evidence of cardiac tamponade. Patient
was successfully treated with pericardiocentesis and later on repositioning of the pacemaker lead in right ventricle.
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INTRODUCTION:

Inadvertent placement of pacemaker/AICD lead in the
left ventricle is a rare and under diagnosed complication. It
can be associated with the complications like myocardial
perforation and pericardial effusions.

CASE

An 81 year-old female with a history of diabetes, cere-
brovascular accident, hypertension, and no known structural
heart disease was admitted with recurrent syncope to a re-
gional health center. She was observed to have brief sinus
pauses on holter monitor. On telemetry, she had a prolonged
asystolic sinus pause of 12 seconds with syncope. The pa-
tient was taken to the operating room for dual-chamber per-
manent pacemaker placement. During the procedure, the
patient was observed to be in bradycardia with a sinus
rhythm at a heart rate of 30 beats per minute. A note from
the implanting physician indicated difficulty in positioning
the ventricular lead. Within three hours of pacemaker im-
plantation, the patient reported acute shortness of breath and
became hypotensive. Echocardiogram showed moderate
pericardial effusions and cardiac tamponade. The patient was
transferred to our institution for possible lead perforation.
After confirming cardiac tamponade with portable echo,
170-cc of bloody pericardial fluid was aspirated resulting in
immediate improvement of blood pressure and symptoms. A
pericardial drain was left in place for ventricular perforation
as a possible cause of cardiac tamponade. An EKG revealed
atrial sensing and a ventricular paced rhythm with the mor-
phology of a right bundle branch block (RBBB) and right
axis deviation (Fig. A). A repeat post-pericardiocentesis
echocardiogram revealed the ventricular lead at the left
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ventricular apex passing through the interatrial septum in the
region of the fossa ovalis (Fig. B, C). The chest X-ray re-
vealed an abnormal ventricular lead location (Fig. D). On the
following date, the lead was repositioned in the right ventri-
cle. The pericardial drain was removed and the patient re-
mained stable and was discharged home after two days.

DISCUSSION

Inadvertent placement of pacemaker/AICD lead in the
left ventricle is a rare and under diagnosed complication [1].
Malposition of the lead in the left ventricle may be secon-
dary to inter atrial-septal defect, left subclavian artery cannu-
lation, inter-ventricular septal defect, interventricular septal
perforation, or due to placement of lead through the coronary
sinus into its tributaries [1]. Rarely, inadvertent left ventricu-
lar epicardial stimulation can also occur as a result of lead
migration to the pericardial surface through a perforated
right ventricular apex [2]. Inadvertent left ventricular lead
placement is associated with complications such as systemic
thromboembolism, myocardial perforation, and damage to
cardiac structures such as the mitral and aortic valves [3, 4].
The longest unrecognized case of inadvertent left ventricular
lead placement has been recorded as 17 years [5].

The diagnosis of the left ventricular lead (LVL) malposi-
tion requires a high index of suspicion. A RBBB pattern in
the anterior precordial leads (V1, V2) occasionally can be
seen with pacing from the right ventricle. However, in such a
scenario, standard limb leads show a LBBB pattern and the
final QRS vector is oriented to the left, superior, and anterior
direction (pseudo RBBB). In contrast to pseudo RBBB, the
final vector of left ventricular pacing is oriented to the right,
inferior and posterior. Pseudo RBBB can be eliminated by
recording the V1 and V2 leads one intercostal space lower
than the normal [6]. Chest roentgenography can be helpful in
identifying the lead position, and 2D-echocardigram is use-
ful in confirming the diagnosis [3].
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Fig. (1). A. EKG showing atrial sensing and ventricular paced rhythm with the morphology of a right bundle branch block (RBBB) and right
axis deviation; B: Apical 2 chamber view showing pacemaker lead in left ventricle and small apical pericardial effusion. C: Apical 4 cham-
ber view showing pacing lead passing through interatrial septum, mitral valve. D: Lateral chest x-ray revealing an abnormal loop of the ven-

tricular lead.
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There is no consensus on the management of LVL mal-
position. The reported incidence of systemic thromboem-
bolic complications is as high as 37% [4]. Therapeutic op-
tions include leaving the lead in place and reducing the risk
of thromboembolic disease by using long term oral antico-
agulation agents, or removal/repositioning of the lead [3, 4].
If the LVL is recognized soon after implant, repositioning of
the lead in the right ventricle is the desired treatment [3].

Myocardial perforation during permanent pacer/AICD
placement is an uncommon but well-recognized complica-
tion. Prevalence of myocardial perforation during pacemaker
placement varies between 0.1-0.8% and that of AICD
placement is between 0.6-5.2% [7]. Risk factors for myocar-
dial perforation include lead design, operator experience, old
age (age >85), steroid use, low body mass index, and tempo-
rary pacing [8]. Right atrial perforation is more common
than right ventricular perforation [9]. Myocardial perforation
clinically may present as an incidental finding on chest X-
ray or CT scan, loss of sensing or pacing, pericarditis or as
an acute/subacute pericardial effusion with or without car-
diac tamponade [10]. To our knowledge, there is only a sin-
gle case report involving left ventricular perforation during
single chamber pacemaker placement [10]. There are rare
case reports of late pericardial effusion after inadvertent
LVL placement [1]. The site of perforation in our case is
unclear. Even though we suspected thick left ventricular wall

perforation based on difficulty in placing the ventricular
lead, the most likely cause of tamponade was right atrial
perforation, since this is the most common location [9].
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