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We report a 30-year-old male intravenous drug abuser presenting with persistent pace-
maker lead thrombosis with superimposed pacemaker lead endocarditis. He underwent urgent sur-
gery, but expired due to refractory sepsis. This case confirms that patients with pacemakers are at
risk of developing pacemaker lead thrombosis. In addition, they are at high risk of developing pace-
maker lead endocarditis if additional risk factors for endocarditis are present. We believe this case

report is unusual on account of pacemaker lead thrombosis as well as endocarditis occurring in a
patient with history of intravenous drug abuse. Whether pacemaker patients with multiple leads
need to be on long-term antiplatelet or anticoagulation therapy necessitates further studies.

© 2011 King Saud University. Production and hosting by Elsevier B.V. All rights reserved.

1. Case report

A 30-year-old male was admitted with atypical chest pain of
one day duration. A dual chamber pacemaker (DDD) had
been implanted in the UK via the left subclavian vein because
of hypertrophic cardiomyopathy 15 years earlier. He under-
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went replacement of pacemaker generator electively in 2006
for battery end-of-life. He was regularly followed up in pace-
maker clinic. He was known to be intravenous drug abuser
(IVDA) and suffer from epilepsy. There was no history of fe-
ver, cough, hemoptysis, or shortness of breath. Physical exam-
ination was unremarkable. Routine blood investigations were
normal. ECG revealed paced rhythm with good capture. The
pacemaker checks showed adequate sensing/pacing parameters
with satisfactory impedance. His transthoracic echocardio-
gram (TTE) showed a mobile mass attached to the atrial part
of the ventricular pacemaker lead measuring 2.1 x 1.1 cm? sug-
gestive of thrombus, but not prolapsing into right ventricle
(Fig. 1A). The right atrium and ventricle were mildly dilated
with mild tricuspid regurgitation and pulmonary artery sys-
tolic pressure of 35 mmHg. There was asymmetrical septal
hypertrophy with no significant left ventricular outflow tract
gradient and good left and right ventricular systolic function.
The superior vena cava was free of thrombus. No other intra-
cardiac masses were found. His computed tomography (CT) of
chest showed left lower lobe artery pulmonary embolism
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Figure 1

Transthoracic echocardiography (A) showing a thrombus (marked) adherent to a pacemaker lead. Computed tomography

pulmonary angiogram (B) showing a large left lower pulmonary artery embolism in a patient with pacemaker lead thrombosis.

(Fig. 1B). He was thrombolysed with reteplase followed by
anticoagulation therapy with subsequent reduction in size of
the thrombus. A repeat echocardiogram done every 4 weeks
for the next 3 months showed persistence of thrombus. He
was also admitted once with high INR and large left hemor-
rhagic pleural effusion which subsided after brief discontinua-
tion of warfarin. In view of these findings, he was planned for
device removal.

While waiting for device removal he was re-admitted with
fever, rigors, and night sweats of one week duration with three
blood cultures growing methicillin-susceptible Staphylococcus
aureus. He gave history of recent use of intravenous heroin.
Clinically there was no evidence of pacemaker pocket infec-
tion. His TTE done showed a large mass measuring
4.3 % 2.5 cm? attached to pacemaker lead in the right atrium
prolapsing through the tricuspid valve during diastole, sugges-
tive of vegetation superimposed on previous thrombus (Fig. 2).
There were no tricuspid valve vegetations. CT chest done
showed bilateral multiple septic emboli. He was treated with
intravenous flucloxacillin and advised urgent surgery, but he
and his family refused any intervention. He was in persistent
septic shock on multiple inotropes. When patient agreed for
surgery, after written consent he was taken for urgent surgery,
but unfortunately peri-operatively he expired due to severe
sepsis. The explanted lead with vegetation was sent to the lab-
oratory for gram stain and culture. A Staphylococcus was
identified as the pathologic organism.

2. Discussion

Thrombosis and infections of pacemaker system are rare, but
potentially lethal complications. They cause significant mor-
bidity and mortality (Alizadeh et al., 2006; Baddour et al.,
2010; Carda et al., 2008; Korkeila et al., 2006; van Rooden
et al., 2004). Recent echocardiographic studies have reported
that pacemaker lead thrombosis is fairly common and they
can be potentially life-threatening due to the high risk of pul-
monary embolism (Korkeila et al., 2006). The incidence of
pacemaker lead thrombosis (usually asymptomatic) detected
by transesophageal echocardiography (TEE) has ranged from
9% to 32% (Korkeila et al., 2006; Alizadeh et al., 2006). Right
atrial pacemaker lead thrombosis can present either as an inci-
dental echocardiographic finding or with right-sided heart fail-
ure symptoms or pulmonary embolism. Asymptomatic
pulmonary embolism is known (Korkeila et al., 2006). van
Rooden et al. (2004) reported that, established risk factors
for venous thrombosis and the presence of multiple leads con-
tribute substantially to occurrence of venous thrombosis asso-
ciated with permanent pacemaker leads. Even though, TEE
detects smaller thrombi (<10 mm); TTE is possibly the first
option due to its immediate availability, as noted in our patient
(Carda et al., 2008). The treatment of pacemaker lead throm-
bosis is controversial (Carda et al., 2008). The site, size, mobil-
ity of the thrombus and the duration and type of symptoms are
the main determinants of the treatment strategy. The options

Figure 2
prolapsing through tricuspid valve.

Multiple transthoracic echocardiographic views demonstrating large thrombotic vegetation attached to a pacemaker lead
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are medical therapy (antiplatelet, anticoagulation, and/or
thrombolysis), surgical or percutaneous extraction (Carda
et al., 2008). In our patient, the thrombus was attached to
the right atrial lead, mobile, but not obstructing the tricuspid
valve and there was evidence of acute pulmonary embolism
by CT. Hence, he was thrombolysed.

Pacemaker system infections are not uncommon with re-
ported rates ranging from 0.13% and 19.9% with most infec-
tions limited to the pocket. Frank pacemaker endocarditis
accounts for approximately 10% of permanent pacemaker
infections (Baddour et al., 2010). Cabell et al. (2004) have re-
ported a rate of cardiac device infections at 2.11 per 1000 ben-
eficiaries and the rate of frank endocarditis at 0.39 cases/1000
beneficiaries. Various risk factors have been implicated for car-
diac device infections like diabetes, heart failure, renal impair-
ment, oral anticoagulant use, steroid use, hematoma
formation, and more than 2 pacing leads. Procedural factors
like fever within 24 h before implantation, use of preprocedur-
al temporary pacing, device revision/replacement, underuse of
periprocedural antibiotic prophylaxis, implantation sites other
than pectoral, procedure performed by low-volume physicians,
and Staphylococcus bacteremia (Baddour et al., 2010). Staph-
ylococcal species cause the bulk of pacemaker infections and
account for 60-80% of cases in most reported series. In our
patient S. aureus was identified in blood as well as from the
thrombotic vegetation adhered to the explanted pacemaker
lead. Lead infection generally occurs due to hematogenous
seeding of the organism in the absence of pocket infection.
In addition, this patient had a sterile thrombus which was at
high risk of secondarily infected due to his IVDA. Right-sided
endocarditis is well-known in IVDAs. In a recent study among
IVDAs with endocarditis, the indications for admission to
intensive care unit were severe sepsis or septic shock (36%),
respiratory failure (33%), and neurologic deterioration
(18%) (Saydain et al., 2010). S. aureus was found in 94% of
patients and 15% had polymicrobial infection. Forty-five per-
cent of patients had septic emboli to 1 or more organs. In-hos-
pital mortality was high at 27%.

The utility of TEE in the diagnosis of pacemaker lead endo-
carditis is well established (Baddour et al., 2010). On echocar-
diography, a mass adherent to the lead is usually a thrombus
or infected vegetation. Since it is impossible to distinguish be-
tween the two with echocardiography, it is suggested that over-
all picture need to be considered along with results of blood
cultures. Masses that are detected in patients without positive
blood cultures or other suggestive features for infection are
likely to represent thrombus and by themselves do not require
lead removal or antibiotic treatment (Baddour et al., 2010). In
this patient a TTE initially demonstrated a pacemaker lead
thrombus without evidence of infection, but later it had in-
creased in size with positive blood cultures suggesting pace-
maker lead thrombosis with superimposed endocarditis.

Management of pacemaker lead endocarditis includes gen-
erator removal along with complete lead extraction (via either
percutaneous extraction or open surgical removal using car-
diopulmonary bypass), and pathogen-specific intravenous
antimicrobial therapy. In high-volume centers, percutaneous
lead removal can be performed relatively safely with a high
rate of success (Baddour et al., 2010). Surgical approach is
indicated in patients who have significant retained hardware
after attempts at percutaneous removal or in patients with lead
vegetations >2cm in diameter (Baddour et al., 2010). Even

though, pacemaker related endocarditis is relatively rare, re-
cent studies have reported in-hospital mortality rates ranging
between 3.7% and 14% despite generator removal, complete
lead excision, and pathogen-specific intravenous antimicrobial
therapy (Sohail et al., 2007, 2008). We believe this case report
is unusual on account of pacemaker lead thrombosis as well as
endocarditis occurring in same pacemaker lead at same site in
a patient with history of IVDA. Previously, Mellert et al.
(2007) have reported a similar case, but the vegetations were
seen in atrial part of lead and the thrombus on the ventricular
part.

3. Conclusions

This case confirms that patients with pacemakers are at risk of
developing pacemaker lead thrombosis. In addition, they are
at high risk of developing pacemaker lead endocarditis if addi-
tional risk factors for endocarditis are present. We believe this
case report is unusual on account of pacemaker lead thrombo-
sis as well as endocarditis occurring in a patient with history of
intravenous drug abuse. Whether pacemaker patients with
multiple leads need to be on long-term antiplatelet or anticoag-
ulation therapy necessitates further studies.
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