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ABSTRACT

Background and Objectives : The formation of thrombi on a permanent pacemaker lead has been reported as a
rare complication following the implantation of a permanent pacemaker. However, there is little information
about the complications related to modern cardiac pacing. The purpose of this study was to evaluate the factors
associated with the formation of a lead thrombosis following the implantation of a permanent pacemaker (P-PM).
Subjects and Methods : We retrospectively reviewed the medical records of 14 patients (M : F= 6 : 8, mean
age=46111) with P-PM lead thrombus that were detected with a transthoracic echocardiography. The clinical
features, type of pacemaker and echocardiographic findings of these patients were analyzed. Results : All thromb
us formations had developed in the right atrium (RA), and/or superior vena cava (SVC) (100%, n=14), were
mainly in the proximal portion of the RA (71.4%, n=10) and on the ventricular lead (64.3%, n=9). 12 of 14
patients (85.7%), The lead thromboses were atrial fibrillation, with tachy-brady syndrome or sinus pause. Three
of the patients had a total SVC obstruction and 1 a thrombus with aspergillosis. The lead thrombus in one patient
was completely resolved after thrombolytic treatment. There were no significant differences in the incidences of
lead thrombosis in relation to the number of implanted leads, insulation type, echocardiographic parameters.
Conclusion : Lead thromboses might not be a rare complication following the implantation of a P-PM, and freq-
uently occur in the right atrium of patients with atrial pathology. The necessity for thrombolytic therapy in
patients with a lead thrombus should be further investigated. (Korean Circulation J 2003:33(4):294-301)
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Fig. 1. Demonstration of usual finding of pacemaker
lead without thrombi in transthoracic echocardiog-
ram. Apical four-chamber view showing permanent
pacemaker lead without thrombi (arrow) .

Fig. 2. Transthoracic echocardiographic findings of 50-year old woman with DDD type permanent pacemaker for
11 years due to tachy-brady syndrome. Apical four chamber view (A), and magnified image of parasternal short
axis view (B), show mobile thrombus in right atrium (arrows) .
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Fig. 3. Transesophageal echocardiographic (A and B) findings of 29-year old woman with VVI type permanent
pacemaker for 11 days due to sick sinus syndrome show the mass attached to lead in right atrium and superior
vena cava (arrow).

Fig. 4. Transesophageal echocardiographic findings (A, B), and surgically removed pacemaker leads with attached
mass (C), and its pathologic finding (D), of 33-year old man with DDDR type permanent pacemaker for 3 years
due to sick sinus syndrome and complete AV block. Transesophageal echocardiographic findings demonstrate
the multiple pedunculated shaggy mass attached ventricular lead. Pathologic finding of mass shows aspergillus with
septate hyphae (Hematoxylin and Eosin x1,000) .
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Table 1. Underlying cardiac rhythm
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Table 3. Characteristics of pacemaker (1)

Patients with lead
thrombosis (n=14)

Mode, n (%) DDD 6 (42.9)
DDDR 107.1)
VVI 6 (42.9)
VDD oC 0
VVIR 10701
Company, n (%) Biotronic 3(21.4)
Meditronic 6 (42.9)
Pacesetter 2 (14.3)
CPI 1C7.1)
Vitatron 2 (14.3)

Patients with lead thrombosis (n=14)

Diagnosis, n (%) SSS

AF with tachy-brady syndrome

5(35.7)

Sinus pause

6 (42.9)

Sinus pause+Complete AVB

1071

Complete AVB

2 (14.3)

SSS : sick sinus syndrome, AF : aftrial fibrillation, AVB : atrioventricular block

Table 2. Echocardiographic parameters and risk factors

Patients with lead thrombosis (n=14)

Echocardiographic parameters EF % 578+7.7
TR grade ( /IV) 1.7£09

RA area cm? 18.1£1.7

Risk of coagulopathy, n (%) DM o(C O
HBP 4 (28.6)

HF 1071

EF : ejection fraction, TR : fricuspid regurgitation, RA : right atrium, DM : diabetes mellitus, HBP : hypertension, HF : heart

failure
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Table 4. Characteristics of pacemaker (1)

Patients with lead
thrombosis (n=14)

Polarity, n (%) Bipolar 12 (85.7)
Unipolar 2 (14.3)
Insulation, n (%) Polyurethane 9 (64.3)
Silicon 5(35.7)
Tines/Screw, n (%) Tines 13 (92.9)
Screw oC 0
itj(g/d coated 107D
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