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ABSTRACT 

A pacemaker-induced venous obstruction is relatively common, but is rare in cases where chronic venous occlusion 
has developed and progressed after the removal of permanent pacemaker leads. We report a case of permanent 
pacemaker implantation following percutaneous balloon venoplasty in a patient with innominate vein stenosis. 
The patient had a history of permanent pacemaker implantation, using a right subclavian approach, with lead 
extraction due to infective endocarditis 6 years earlier. Although the epicardial leads were re-implanted, once more 
the ventricular lead broke. When we tried to implant a new pacemaker, using a left subclavian endovascular ap-
proach, extensive venous stenoses of the innominate, right internal jugular and subclavian veins were found. As it 
was impossible to advance the standard pacemaker lead; therefore, percutaneous balloon venoplasty of the innominate 
vein was performed, and a DDD-R pacemaker successfully implanted. (Korean Circulation J 2005;35:558-561) 
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Introduction 

 
After the implantation of a permanent pacemaker, so-

metimes there is a need to change or remove a pacemaker 
lead due to physical damage, malfunction or infection. 
In such cases, difficulty may be encountered when chan-
ging or extracting the pacing lead if pacemaker-induced 
venous stenosis or obstruction exists. This usually occurs 
several years after implantation,1) but there have also been 
reports of delayed presentation, even after extraction of 
the leads.2) There have been several reports about balloon 
venoplasty or stent deployment during the course of a 
lead replacement procedure when a venous stricture has 
been discovered.3)4) However, it is rare for venoplasty to 
be performed during the placement of a pacing lead in 
patients where the leads have been extracted a long time 
ago and the venous stenosis or obstruction has chroni-
cally progressed. We report a patient with fracture of an 
epicardial pacing lead, with a central vein occlusion, cau-
sed by a previous permanent pacemaker that had been 
removed 6 years earlier due to lead infection. During the 
insertion of a pacing lead through the left subclavian 
vein, an innominate vein stenosis was encountered; the-

refore, balloon venoplasty was performed on the inno-
minate vein and a permanent pacemaker successfully 
implanted. 
 

Case 
 

A 45-year-old man was admitted to our institution 
with general weakness and dizziness that developed im-
mediately after playing golf. Ten years earlier, he had had 
a previous dual chamber DDD pacemaker via the right 
subclavian vein due to complete atrioventricular nodal 
block. Initially, the implantation of a permanent pace-
maker was performed through a right subclavian appro-
ach as he was a left-handed. Four years later, he was 
admitted due to fever and dyspnea, and diagnosed with 
infective endocarditis. However, the infection was not 
controlled and the mitral insufficiency became worse, 
despite appropriate antimicrobial treatment. Therefore, 
the existing pacemaker leads had been removed through 
the right subclavian vein and mitral valve replacement 
performed, followed by implantation of a new epicardial 
dual chamber pacemaker, where the leads had been 
placed at the right atrium and antero-lateral wall of the 
right ventricle, respectively. The generator was implanted 
in the right upper abdominal wall above the muscular 
fascia. On admission, an electrocardiogram showed ven-
tricular sensing and pacing failure (Fig. 1A), and an 
abdomen radiograph revealed a fracture of the ventri-
cular lead of the epicardial pacemaker (Fig. 1B). We 
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planed to implant a permanent pacemaker using an en-
dovascular approach through the left subclavian vein, 
where no pacing leads had previously been placed. After 
puncturing the left subclavian vein, we tried to advance 
a 0.035” guidewire via 9 Fr sheath. However, we could 

not advance the guidewire at the level of the innominate 
vein. A venogram of the innominate vein revealed a 
severe stenosis at the junction of the innominate vein 
and superior vena cava (Fig. 2A). A subsequent veno-
gram of the right subclavian vein showed total occlusion 

Fig. 2. Venograms of innominate and right subclavian vein. Significant focal stenoses (thin arrow) are seen at the junction of the SVC and innominate
vein (A), with the total obstruction (thick arrow) of the proximal right subclavian vein at the junction with the right internal jugular vein (B). SVC:
superior vena cava. 

A 

 

B 

Fig. 1. ECG and abdomen radiography on admission. A: ECG shows sensing and pacing failure of the ventricular lead, accompanied by severe
bradycardia. B: Ventricular lead fracture (black arrow head) of an epicardially implanted pacemaker is seen. ECG: electrocardiogram. 

A B 

A B 

Fig. 3. Implantation of a dual chamber permanent pacemaker (B) after percutaneous transluminal balloon venoplasty of an innominate vein (A). 
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of the right subclavian vein at the junction of the su-
perior vena cava and well developed collateral vessels 
(Fig. 2B). However, the patient never showed any evi-
dence of superior vena cava syndrome. Therefore, we 
decided to perform percutaneous transluminal balloon 
venoplasty on the innominate vein via a left subclavian 
approach. A 0.014” guidewire (Floppy, ACS Inc) was 
advanced through a 9 Fr sheath across the stenotic site, 
followed by balloon venoplasty on the innominate vein 
(Fig. 3A) using a 4×20 mm balloon (6 atm, 30 seconds, 
Boston Scientific Inc). Without complication, this fa-
cilitated the safe passage of the new pacing leads. Finally, 
we implanted a dual chamber pacemaker (DDDR, Bio-
tronics Inc), with the leads fixed to the apex of the right 
ventricle and the right atrial appendage, respectively 
(Fig. 3B). The measured sensitivities, thresholds and 
impedances of the A and V leads were within normal 
limits. The patient showed no symptoms, with a normal 
functioning pacemaker, during seven months of follow-
up without any evidence of superior vena cava syndrome. 
 

Discussion 
 

A central venous occlusion may develop at any time 
after the implantation of transvenous permanent pace-
maker, but usually occurs after several years.1) A pace-
maker-induced venous obstruction is mainly caused by 
the pacemaker leads, which can result in thrombosis and 
stenosis. Most often a thrombosis occurs in the axillary, 
subclavian and innominate veins, or in the superior vena 
cava (SVC), and has been reported to be relatively com-
mon.5)6) Significant venous thrombosis of the innominate 
or subclavian vein was been documented in up to 30-
40% of patients, and with complete occlusion in up to 
20% at 2 years after implantation. However, symptoma-
tic venous thrombosis occurs in less than 5% of patients 
after pacemaker implantation.7) Most patients with pa-
cemaker related chronic obstruction of the central veins 
remain asymptomatic, and might be found during pa-
cemaker lead revision.3) In our case, we observed chro-
nically well developed collateral vessels, which concealed 
the symptomatic central vein obstruction, after pacing 
lead extraction. An early obstruction after pacemaker 
implantation mainly usually results from thrombosis, in 
the absence of stenosis, but a delayed obstruction may 
be the result of fibrotic stenosis.8) The most common 
area of lead related fibrotic stenosis is the junction bet-
ween the superior vena cava and innominate vein. The 
pacemaker lead tension can irritate the endothelial side 
of venous wall, especially at the site of multiple leads 
intersection.9) Local endothelial trauma and irritation 
due to the endothelial lead can lead to fibrosis and th-
rombosis, which may occur by puncturing the vein or 
merely by manipulating the guidewire.10) Other supposed 
causes include severed leads left behind within the cir-

culation, for whatever reason, and a history of recent or 
remote infection.9) 

Balloon venoplasty4)9-11) of the superior vena cava and 
endovascular stenting4)7) have been reported for patients 
with SVC stenosis following permanent pacemaker im-
plantation. Pace et al.10) described the use of percuta-
neous transluminal balloon venoplasty to facilitate the 
extraction of permanent pacemaker leads, and their re-
placement with new leads through occluded vessels, 
which may be considered an adjunctive method. Tan 
et al.9) reported that a patient with a SVC occlusion 
associated with a pacemaker lead can be effectively trea-
ted with balloon venoplasty with a good long-term clini-
cal and angiographic outcome. In this case, an interesting 
finding was that the central venous occlusion had deve-
loped chronically, even though the permanent pacemaker 
leads had been removed six years earlier. The past infec-
tive endocarditis might contribute to the slow progression 
of venous stenosis or an occlusion. 

In summary, we report a case of pacemaker lead pla-
cement after percutaneous transluminal balloon veno-
plasty in a critically stenotic innominate vein in a patient 
with past history of lead extraction and infective endo-
carditis. When pacemaker leads are extracted or replaced, 
the operator has to pay attention to the possibility of 
venous stenosis and the risk of venous complications. 
An interventional method, including balloon venoplasty 
or stenting, might be helpful in overcoming a central 
venous obstruction or stenosis with a complicated pa-
cemaker implantation. 
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