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Introduction

The aging population and the increased survival rate of 
patients with heart diseases who may require pacemakers 
have led to a significant increase in implantation rates. 
According to a recent estimate, the number of patients 
receiving pacemaker implantation has steadily increased, 
with an annual implantation rate of 1 million (1). Permanent 
pacemaker implantation is the therapy choice for treating 
severe or symptomatic bradyarrhythmias, among which, sinus 
node dysfunction (SND) and high-degree atrioventricular 
block (AVB) are the most common indications (2).

The complications associated with permanent pacemaker 
implantation include pocket hematoma, infections, lead 
dislodgement/dysfunction, stroke, atrial fibrillation, 
myocardial infarction, heart failure, lead displacement or 
failure, pneumothorax, and death (1,3,4). The implantation 
of fixation leads is a critical part of the procedure; lead 
displacement or winding might occur after permanent 
pacemaker implantation (5,6), whereas leads winding during 
the procedure has never been reported. Here, we report 
a case of tissue-induced winding of permanent pacemaker 
passive-fixation leads during the procedure of permanent 
pacemaker implantation.

Case presentation

A 63-year-old man was admitted with a 1-week history of 

palpitation. He had a history of hypertension, myocardial 
infarction, and type 2 diabetes. A 24-hour ambulatory 
electrocardiograph confirmed the diagnosis of sick sinus 
syndrome (SSS) (Figure 1A). After clinical evaluation, we 
proposed implanting a dual-chamber permanent pacemaker 
(Boston Scientific, Marlborough, MA, USA) to mitigate 
clinical symptoms.

A temporary pacing electrode was placed in the apex of 
right ventricle before permanent pacemaker implantation. 
Then, two 7F sheaths were inserted into the left subclavian 
vein and a guide wire was successfully placed. A ventricular 
passive-fixation lead (Medtronic, Minneapolis, MN, 
USA) was placed in the bottom of the right ventricle. 
We then attempted to place the atrial passive-fixation 
lead into the right atrium, strangely, when the atrial lead 
was positioned in the right atrium, the ventricular and atrial 
leads were found to be fixed together by something (Video 1).  
Fluoroscopy demonstrated that the ventricular and 
atrial leads were closely connected, and we were unable 
to separate them (Video 2). We carefully retracted the 
ventricular and atrial leads simultaneously until they 
were placed in the puncture site of the left subclavian 
vein (Video 3). The ventricular fixation lead was then 
retracted from the subclavian vein with relatively substantial 
force, consequently, the head of ventricular fixation lead 
was removed and remained in the subclavian vein during 
the retracting process, as shown in Video 4. Upon careful 
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retraction of the atrial lead outside of the subclavian vein, 
a mass of tissue with unknown origin was found attached 
on the head of atrial lead, and the head of ventricular lead 
was attached on the other side of the tissue. Figure 1B 
simulates the relative position of ventricular lead-tissue-
atrial lead. The shape of the tissue is shown Figure 1C; the 
tissue was sent for pathological examination [hematoxylin-
eosin (HE) staining]. Another new ventricular and 
atrial lead were placed successfully and the pacemaker 

was successfully implanted into the left infraclavicular 
subcutaneous pocket, and an electrocardiogram taken 
1 hour after surgery revealed that the pacemaker was 
working correctly (Figure 1D). The patient had no relevant 
unpleasant symptoms during the operation. Transthoracic 
echocardiography performed 1 hour after surgery revealed 
no obvious cardiac lesion or perforation. The result of 
pathological examination showed the tissue consisted of 
smooth muscle (minority) and fibrous tissue (majority) (HE 
staining) (Figure 1E,1F).

All procedures performed in this study were in 
accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was provided by the patient for publication of this case 
report and accompanying images. A copy of the written 
consent is available for review by the editorial office of this 
journal.

Discussion

In cardiac pacemaker implantation, the active pacing leads 
and passive leads are both stable and reliable (7). The 
incidence of complications (lead dysfunction, perforation, 
dislodgement, pericarditis, pericardial effusion, tamponade, 
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Figure 1 Electrocardiogram of the patient and photograph of the ventricular lead-tissue-atrial lead. (A) Representative picture of the  
24-hour ambulatory electrocardiograph showed the diagnosis of SSS. (B) In vitro simulation of the relative position of ventricular lead-
tissue-atrial lead. Arrow indicates the fracture site of ventricular fixation lead. (C) The shape of the tissue. (D) Electrocardiogram 1 hour 
after surgery. (E,F) Representative pictures of the HE staining (×100). SSS, sick sinus syndrome; HE, hematoxylin-eosin. 

Video 1 Videoradiography showed the ventricular and atrial leads 
were fixed together by something. 
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pericardiocentesis, and/or lead revision) is relatively low 
(8,9), and tissue-induced winding of fixation leads has never 
been reported.

The most likely source of the tissue remained unclear. 
Fixation lead implantation process may cause vascular and 
cardiac injuries, but the fixation leads were successfully 
extracted without cardiac lesion or subcutaneous hematoma, 
in addition, we could not determine the histological type 
according to the results of HE staining, which made it 
difficult for us to judge the source of the tissue. We can 
only speculate that this tissue was from musculature/soft 
tissue; we inserted two 7F sheaths to place the ventricular 
and atrial leads, and this process might have caused damage 
to musculature/soft tissue in the subclavian region, the 
musculature/soft tissue might attach to the head of the 
ventricular or atrial lead, which eventually led to the fixation 
leads winding.
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Video 3 Videoradiography showed that the ventricular and atrial 
leads were simultaneously retracted back to the puncture site of left 
subclavian vein. 

Video 4 Videoradiography showed the ventricular fixation lead 
was retracted from subclavian vein with relatively large forces, the 
head of ventricular fixation lead was then removed and remained in 
the subclavian vein during the retracting process. 

Video 2 Videoradiography showed the ventricular and atrial leads 
were closely connected and we could not separate them.
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