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Recurrent pacemaker lead thrombosis in a patient with 
gene polymorphism: a rare case treated with thrombolytic therapy

Gen polimorfizmi olan bir hastada tekrarlayan pacemaker elektrodu trombüsü: 
Trombolitik ilaçla tedavi edilen nadir bir olgu
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Summary– Pacemaker (PM)-related thrombosis is an in-
frequent complication of pacing.  We present the case of a 
58-year-old man with heart failure and atrial fibrillation who 
had recurrent episodes of PM lead thrombosis while under-
going anticoagulation therapy. The patient was admitted 
to the hospital with complaints of dyspnea and palpitation. 
Echocardiography revealed normal right ventricular dimen-
sions and an enlarged left ventricle with poor contractility 
and an ejection fraction of 20%. Transesophageal echocar-
diography demonstrated a large, mobile thrombus in the 
right atrium that was attached to the PM lead. The patient 
was successfully treated with a thrombolytic agent. Genetic 
tests revealed that the patient was a heterozygous carrier 
of the methylenetetrahydrofolate reductase (MTHFR) gene 
mutation. 

Özet– Pacemaker (PM) ile ilişkili trombüs, PM implantas-
yonun nadir görülen komplikasyonlarından biridir. Bu yazı-
da, kalp yetersizliği ve atriyum fibrilasyonu tanılarıyla takip 
edilen ve antikoagülan tedavi altındayken tekrarlayan PM 
elektrodu trombüsü gelişen 58 yaşında erkek hasta sunul-
du. Nefes darlığı ve çarpıntı şikayeti ile hastaneye kabul 
edilen hastanın ekokardiyografisinde genişlemiş ve kasıl-
ması azalmış sol ventrikül (EF %20) ile normal sınırlarda 
sağ ventrikül  görüldü. Ayrıca PM elektroduna tutunan sağ 
atriyum trombüsü saptandı. Transözefajiyal ekokardiyografi 
incelemesinde, sağ atriyumda PM elektroduna tutunan bü-
yük ve hareketli trombüs gösterildi. Hasta, trombolitik ajan 
ile başarılı olarak tedavi edildi. Genetik testlerde hastanın 
heterozigot metilentetrahidrofolat redüktaz (MTHFR) taşıyı-
cısı olduğu saptandı.
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acemaker (PM) leads are known to be predispos-
ing factors for thrombosis.[1,2] PM lead thrombosis 

is a rare but potentially fatal event. It is usually diag-
nosed as a coincidental echocardiographic finding and 
may be associated with serious complications such as 
pulmonary artery embolism and stroke.[3,4]

Here, we report a rare case of a 58-year-old man 
with a heterozygous methylenetetrahydrofolate re-
ductase (MTHFR) mutation who developed recurrent 
PM lead thrombosis. He was successfully treated by 
slow infusion of recombinant-tissue plasminogen ac-
tivator (r-tPA). 

CASE REPORT

A 58-year-old male patient who was diagnosed with 
chronic heart failure and diabetes mellitus presented 
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with complaints of 
dyspnea and palpita-
tion. The patient had a 
permanent PM (VVI-
R) that was implanted 
5 years ago due to 
symptomatic high-de-
gree atrioventricular 
block. He was receiving 100 mg acetylsalicylic acid, 
12.5 mg carvedilol, and 5 mg warfarin daily, but the 
value of his international normalized ratio (INR) was 
not within therapeutic ranges. In addition, he had been 
treated with streptokinase and discharged from an-
other hospital due to PM lead thrombosis two months 
ago. Upon physical examination, his blood pressure 
was 100/70 mmHg, and he had an irregular rhythm 
of 110 beats per minute. Heart auscultation revealed a 

Abbreviations:

AF	 Atrial	fibrillation
INR	 International	normalized	ratio
MTHFR	 Methylenetetrahydrofolate	
	 reductase
PM	 Pacemaker
RA	 Right	atrial
r-tPA	 Recombinant-tissue	plasminogen		
	 activator



systolic murmur in the tricuspid focus, while the rest 
of the physical examination was unremarkable. Elec-
trocardiogram revealed atrial fibrillation (AF) with 
left bundle branch block, his renal function tests and 
blood glucose were elevated, and his D-dimer level 
was 17.66 mg/L. 

Echocardiography revealed normal right ventricu-
lar dimensions and an enlarged left ventricle with 
poor contractility and an ejection fraction of 20%. In 
addition, a large right atrial (RA) thrombus was adher-
ent to the PM lead (Fig. 1a). Transesophageal echo-
cardiography (TEE) revealed a large RA thrombus at-
tached to the PM lead, which extended into the right 
ventricle during diastole (Fig. 1b). Thorax computed 
tomography was not performed to evaluate for pulmo-
nary embolism because of his high creatinine levels. 
His arterial blood gases and lower limb venous Dop-
pler ultrasonography were unremarkable. There had 
been no change in the size of the thrombus despite un-
dergoing unfractionated heparin therapy for a week. 
As a result of a cardio-vascular surgery consultation, 
surgical treatment was advised due to the large dimen-
sions and mobility of the thrombus. However, the pa-
tient refused the surgery, and we decided to re-apply 
thrombolytic therapy. Intravenous r-tPA (50 mg) was 
applied as a 15 mg bolus followed by a 35 mg infusion 
after 12 h. Treatment with a continuous infusion of 
heparin (aPTT 60-70 msc) was ordered in addition to 
the treatment with r-tPA. After 12 hours, the thrombus 
appeared to be moderately smaller on echocardiogra-
phy, so we decided to give an additional dose of 50 
mg tPA in the following 12 hours. Follow-up echocar-
diography revealed that the RA thrombus attached to 
a permanent PM lead was completely resolved after 
the second day of therapy (Fig. 1c, Video 1). The pa-
tient’s symptoms improved markedly after treatment, 
which is most likely due to the dissolution of the mi-
croemboli at the distal branches of the pulmonary ar-
tery. He was discharged with a treatment of warfarin, 
acetylsalicylic acid (300 mg per day), carvedilol, and 
furosemide. The INR value was set to be 3-3.5.

DISCUSSION

RA thrombus associated with PM leads is an unusual 
complication of PM insertion. Previous studies have 
reported that significant thrombotic and embolic com-
plications occur in 0.6-3.5% of patients with perma-
nent transvenous pacing leads.[1]
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Figure 1.  Transthoracic echocardiogram (TTE) showing (A) 
a large, mobile thrombotic mass in the right atrium (RA); (B) 
the RA attached to the PM lead and prolapsing into the RV 
outflow tract; (C) the thrombus has disappeared. Echocar-
diograms showing a PM lead in the RA and RV. LV: Left ven-
tricle; LA: Left atrium; PM: Pacemaker; RV: Right ventricle; 
RA: Right atrium. 
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pulmonary embolism are some of the most feared 
complications of thrombolytic treatment. Surgical 
thrombectomy is a therapeutic option for patients 
with massive pulmonary embolism and opened fora-
men ovale, while anticoagulant therapy is accepted as 
a potent therapeutic option for the treatment of im-
mobile thrombus and for patients with hemodynamic 
instability. Several reports have shown that the use 
of anticoagulants for the treatment of RA thrombus 
has yielded favorable results.[12] However, the type of 
treatment should be established according to the di-
mension, mobility, and location of the RA thrombus. 
In our case, we suggested that the patient have surgery 
because the thrombus was mobile, large, and attached 
to the PM lead. However, he rejected the surgery, and 
therefore we started him on thrombolytic therapy.

Thrombolytic therapy remains the first line of 
treatment for the majority of patients. Streptokinase 
and r-tPA have been shown to be effective in the treat-
ment of RA thrombus associated with PM leads.[13,14] 
However, there is no standard protocol on how to ap-
ply thrombolytic agents for use in the treatment of 
intracardiac thrombus, as they have been used at vari-
ous doses and with differing protocols in the literature. 
We initially gave our patient 50 mg t-PA (15 mg bolus 
followed-up with 35mg infusion after 12 hours), but at 
the end of the therapy his thrombus was not fully re-
solved. Therefore, we gave him an additional dose of 
50 mg tPA over the following 12 hours. Although this 
treatment carries a theoretical risk of partial clot lysis 
and secondary pulmonary embolus, we did not detect 
these side effects in our patient. Slow infusion of r-tPA 
may be useful for the prevention of pulmonary embo-
lization and bleeding complications during the treat-
ment of intracardiac thrombus. Prosthetic valves that 
allow for fast thrombolytic infusion, especially in the 
presence of large thrombus, have shown an increased 
risk of embolism.[15]

In conclusion, the heterozygous MTHFR gene mu-
tation contributes to an increased risk of thrombosis in 
patients with PM lead. The slow infusion of r-tPA is 
effective and safe in the treatment of RA thrombus as-
sociated with PM lead.
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*Supplementary video file associated with this article 
can be found in the online version of the journal.
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Several possible mechanisms have been suggested 
in the pathogenesis of PM-associated thrombosis, in-
cluding endothelial injury, inflammation, and foreign 
body-type reaction.[5] Heart failure, AF, and hyperco-
agulability may also cause thrombus formation. In our 
case, heart failure and AF together with inadequate 
anticoagulant therapy constituted significant predis-
posing factors for thrombosis. Our patient’s platelet 
count revealed that his levels of serum protein C, se-
rum protein S, and antithrombin III were normal. We 
performed thrombophilia screening tests for MTHFR 
C677T polymorphism, factor II, factor V Leiden 
mutations (G1691A), and plasminogen activator in-
hibitor-1 by polymerase chain reaction. These tests 
revealed that the patient had a heterozygous MTH-
FR gene mutation. Generally, a thrombophilia panel 
analysis may be appropriate in patients scheduled for 
device implantation who are particularly susceptible 
for thromboembolism, such as those with a history of 
embolism, AF, heart failure and immobility. In these 
patients, an evaluation of the balance between profit 
and harm may be appropriate before the device im-
plantation. 

Inherited thrombophilic disorders are known to in-
crease the risk of venous thrombosis. Sabbagh et al.[6] 
have shown that the prevalence of the MTHFR hetero-
zygous mutation is very high (34.6%) in the general 
population. Patients with the MTHFR gene mutation 
may have elevated homocysteine levels, which are of-
ten related to an increased risk of venous thrombosis.
[7] However, homocysteine levels may also be normal 
in patients with MTHFR gene mutation, as was the 
case in our patient.[8] We believe that the heterozygous 
MTHFR gene mutation, along with AF and heart fail-
ure, have given our patient an increased susceptibil-
ity to thrombosis. Another possible reason for our 
patient’s recurrent thrombosis may be that there was 
an incomplete dissolution of the thrombus in the first 
instance. Consequently, any residual thrombus might 
have served as a nidus for further thrombosis. 

Although there are several management strategies 
for RA thrombus, including thrombolytic therapy, 
surgical thrombectomy, and anticoagulation, the most 
appropriate therapeutic option remains controversial.
[9,10] Rose et al.[11] indicated that thrombolytic therapy 
was associated with an improved survival rate when 
compared with anticoagulation therapy or surgery in 
this clinical setting. However, bleeding and massive 
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