
The clinical manifestations of subacute pacemaker lead-related cardiac perforations are highly variable. Patients with subacute perfo-
rations can present with a variety of symptoms, whereas those with acute perforations usually present with cardiac tamponade that 
necessitates emergent pericardiocentesis. A 32-year-old woman underwent pacemaker implantation for sick sinus syndrome. An ac-
tive-fixation atrial lead was fixed to the right atrial appendage, and a ventricular lead was fixed to the right ventricle (RV) apex, with 
acceptable parameters. Two weeks postoperative, the patient visited the clinic for routine examination of the pacemaker parameters. 
Chest X-ray showed migration of the RV lead beyond the cardiac silhouette. Echocardiography revealed no evidence of pericardial ef-
fusion or tamponade. Computed tomography revealed that the RV lead was positioned beyond the RV and pericardium and into the 
anterior chest wall. Procedural lead revision was performed with cardiothoracic surgery backup. The lead was retracted after loosening 
the active-fixation screw and inserting the stylet. The lead was placed in the RV septum with active fixation. The procedure was com-
pleted without complications, and the patient was discharged after 3 days. Subacute lead perforations can present with various symp-
toms, and some patients may be asymptomatic without pericardial effusion. Altered lead parameters frequently provide the first indi-
cation for the diagnosis of cardiac perforation. Transvenous lead revision with surgical backup is an alternative to surgical extraction. 
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Introduction 

Pacemaker lead-related cardiac perforation is a serious complica-
tion after pacemaker implantation, with a reported incidence of 
0.1% to 0.8% [1]. Clinical presentations vary widely, from asymp-
tomatic to sudden cardiac arrest. Most cases occur early after im-

plantation and are accompanied by pericardial effusion. Moreover, 
optimal management of this complication remains controversial. 
For the migration of a lead outside the pericardial space, current 
therapy entails surgical extraction and implantation of a new lead. 
However, several recent studies have reported percutaneous lead 
revision as an alternative to surgery [2]. In this report, we describe 

Copyright © 2023 Yeungnam University College of Medicine, Yeungnam University Institute of Medical Science
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) 
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

S105

http://crossmark.crossref.org/dialog/?doi=10.12701/jyms.2023.00171&domain=pdf&date_stamp=2023-11-30


a patient with an unusual presentation of asymptomatic subacute 
lead-related cardiac perforation beyond the pericardium without 
pericardial effusion. 

Case  

Ethical statements: This study was approved by the Institu-
tional Review Board (IRB) of Jeonbuk National University 
Hospital (IRB No: CUH 2023-04-012). Informed consent 
was obtained from the patient.

A 32-year-old woman underwent pacemaker implantation for sick 
sinus syndrome. An active-fixation atrial lead (DDDR; Boston Sci-
entific Inc., Marlborough, MA, USA) was fixed to the right atrial 
appendage, and a ventricular lead was fixed to the right ventricle 
(RV) apex, with acceptable parameters (Fig. 1A). Two weeks post-
operative, the patient visited our clinic for routine pacemaker ex-
amination. Device interrogation revealed sensing and capture fail-
ures of the RV lead. Chest X-ray showed migration of the RV lead 
beyond the cardiac silhouette (Fig. 1B). There was no evidence of 
pericardial effusion or tamponade by echocardiography despite 
perforation of the RV lead (Fig. 2); hence, computed tomography 
(CT) was performed. Chest CT demonstrated that the RV lead 
was positioned beyond the RV and pericardium, and into the ante-
rior chest wall (Fig. 3). Procedural lead revision was performed 
with cardiothoracic surgery backup. The lead was retracted after 
loosening the active-fixation screw and inserting the stylet. Trans-
thoracic echocardiography revealed no pericardial effusion, and 

the patient’s vital signs were stable. The lead was then placed on the 
RV septum with active fixation (Fig. 1C). The procedure was com-
pleted without complications, and the patient was discharged after 
3 days. 

Discussion 

Cases of subacute lead perforation (those diagnosed 1–30 days af-
ter implantation) are less common than acute lead perforations 
[1]. Furthermore, clinical manifestations are highly diverse. Pa-
tients with subacute or delayed lead perforation can present with 
various clinical manifestations and many patients may remain as-
ymptomatic, whereas those with acute lead perforation usually 
present with cardiac tamponade. The exact mechanism underlying 
subacute lead-related perforations is not fully understood. Al-
though acute perforation can occur if the lead tip is forced through 
the myocardium, subacute perforation is a more gradual process, 
possibly due to altered durability of the myocardial wall or contin-
uous mechanical force from the pacemaker lead [2,3]. These 
mechanisms explain the low prevalence of cardiac tamponade as-
sociated with subacute lead-related perforations. Issa and Issa re-
ported that gradual changes produce self-sealing properties 
through muscle contraction, fibrosis, or the lead itself, which may 
reduce the risk of rapidly progressing pericardial effusion [2]. In a 
recent study, only eight of 54 patients (14.8%) with subacute and 
delayed lead perforations presented with pericardial effusion [3]. 

Because patients with subacute perforation can be asymptomat-
ic, lead perforation can be identified incidentally via radiographic 
findings, which suggest lead migration or abnormal lead parame-

Fig. 1. Chest X-ray findings. (A) The next day after the first procedure. The ventricular lead is positioned near the right ventricle (RV) 
apex. (B) Two weeks later a routine check-up. The ventricular lead tip is located beyond the cardiac silhouette, which suggests a 
lead-related cardiac perforation. (C) After pacemaker lead revision. Transvenous procedural lead revision allows the lead to enter 
the RV cavity, reposition near the RV mid-septum, and fix in place.
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ters during routine pacemaker interrogation tests. A previous study 
reported that altered lead electrical parameters at device interroga-
tion in the culprit lead, compared to immediate postimplantation 
parameters, were observed in almost all patients with subacute lead 
perforation. In that study, 42.5% of the patients were asymptomat-
ic [3]. Therefore, altered lead parameters are often the first indica-
tions of lead perforation. A chest X-ray or CT scan can be helpful 
when a patient presents with cardiac perforation during a routine 
check-up. 

The optimal management of subacute lead perforations remains 
debatable. Recently, several reports proposed transvenous proce-
dural lead revision with surgical backup as an alternative to surgical 
extraction. The complete procedural success rates reported in 
these studies were as high as 90% [4]. In a previous study, no cardi-
ac tamponade was reported during or after the procedure [2]. Low 
pressure in the RV, myocardial “self-sealing” properties, and fibrot-
ic changes at the perforating lesion are supportive of recovery of 
the perforated myocardium [4]. 

Fig. 2. (A) Echocardiographic finding prior to pacemaker implantation. (B) Echocardiographic finding after lead-related cardiac 
perforation. There is no evidence of pericardial effusion or tamponade on the apical four-chamber view.
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Fig. 3. Chest computed tomography (CT) findings. (A) Axial CT images show that the right ventricle (RV) lead (arrows) is positioned 
beyond the RV and pericardium and into the anterior chest wall. (B) Three-dimensional CT image clearly shows that the RV lead 
has pierced the cardiac wall.
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Our case demonstrates the potential for subacute pacemaker 
lead-related RV perforation after successful pacemaker implanta-
tion. The pacing lead migrated through the RV wall and the patient 
remained asymptomatic without pericardial effusion, which are 
unusual features of this complication. In the absence of bleeding 
from the pierced RV, the lead was intravenously repositioned. Re-
positioning acts as curative management and can be performed 
without further complications. 
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