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A62-year-old man was resus-
citated from a ventricular

fibrillation cardiac arrest. His
coronary angiogram was normal,
and a gated blood pool scan
demonstrated normal left ven-
tricular function. An implantable
cardioverter defibrillator (ICD;
Medtronic Microjewel II defib-
rillator and Medtronic Sprint
6943 ventricular lead) was im-
planted to protect against ar-
rhythmia recurrence. 

One month later acute-onset
pleuritic chest pain and dyspnea
developed. The ICD had no
previous discharges. A ventila-
tion–perfusion scan showed a
high probability for recent pul-
monary embolism, with subseg-
mental perfusion defects in the
right middle lobe and lingula
(Fig. 1A, arrows) with normal
ventilation (Fig. 1). Transeso-
phageal echocardiography re-
vealed multiple filamentous
thrombi (Fig. 2A, small arrow)
on the transvenous ICD lead
(Fig. 2A, large arrow) at the
right atrium (a video of the
echocardiogram is available at

www.cmaj.ca/cgi/content/full/173
/5/487/DC1). A thrombophilia
workup (factor V Leiden, pro-
thrombin gene, protein S, pro-
tein C, homocysteine and lupus
anticoagulant) yielded negative
results.

The patient was given antico-
agulation therapy with coumadin,
and transesophageal echocar-
diography at 3 months revealed
complete resolution of the lead-
related thrombi (Fig. 2B, arrow; a
video of the echocardiogram is
available at www.cmaj.ca/cgi
/content/full/173/5/487/DC1).
The patient remained well, and
his pulmonary perfusion defects
were no longer seen on a follow-
up ventilation–perfusion scan.

ICDs are used for the primary
and secondary prevention of ar-
rhythmic death, and their use is
on the rise. An ICD pulse gener-
ator is implanted subcutaneously,
and transvenous endocardial
leads are implanted in the right
ventricle and sometimes the
right atrium.1 The leads are ad-

herent to the wall of
the chamber and only
discharge if the de-
vice detects a poten-
tially fatal cardiac ar-
rhythmia. Although
thrombi are rarely
seen on pacemaker
leads, the incidence
of thrombi on ICD
leads may be much
higher.2 A study in-
volving 185 patients
who underwent ICD
implantation showed
a 25% incidence of
lead-related thrombi
at the 4-month fol-
low-up with trans-
esophageal echocar-
diography.2 Only 1
patient had symp-
toms of pulmonary
embolism. It has been
hypothesized that the
large caliber of the

ICD lead compared with the
pacemaker lead, the type of insu-
lation material (polyurethane
may be prone to thrombus) or
frequent ICD discharges may
contribute to thrombus forma-
tion. It is currently unknown
whether pulmonary emboli will
develop in patients with asymp-
tomatic lead-related thrombi.

At this point, there is insuffi-
cient evidence to recommend
routine echocardiography for
the detection of thrombi after
ICD insertion or prophylactic
anticoagulation for all patients
with ICDs.
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