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Subacute ventricular perforation is a rare complication 
of pacemaker or implantable-cardioverter defibrillator 
implantation. However, it can be life threatening. The 
development of small-diameter active fixation leads may be 
associated with increased risk for delayed right ventricular 
perforation. Additionally, the management of this complication 
has been poorly described. We report an unusual case of 
subacute right ventricular perforation caused by a passive 
fixation lead.
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and 0.5/0.5 in the atrial and ventricular leads, respectively. 
Impedances were in the normal range (atrial lead 429 ohms 
and ventricular lead 727 ohms). Thirty days post-implant she 
presented to the emergency department due to sudden onset 
chest pain in the lower right quadrant. There was no evidence 
of acute coronary syndrome. Pacemaker interrogation 
revealed ventricular undersensing and loss of capture with 
high pacing output (7.5 volts at 1.5 ms), as well as intermittent 
diaphragmatic stimulation. The chest X-ray obtained in the 
postero-anterior view revealed the RV lead outside the heart 
silhouette (Figure 1C). Additionally, the lateral view showed 
the lead in an unusual posterior aspect (Figure 1D). A chest 
computed tomography with tridimensional reconstruction 
confirmed RV lead perforation through the RV apex, with 
7 cm of lead positioned outside of the heart. There was no 
pericardial effusion (Figure 2A and 2B). Patient underwent 
lead removal and repositioning in a slightly different place in 
the RV apex. A pericardial drain was also inserted to monitor 
bleeding. The lead sensed R waves at 21.1 millivolts with an 
impedance of 707 ohms and pacing threshold of 0.5 volts at 
0.6 milliamperes. The post-operative course was uneventful. 
The pericardial drain was removed after minimal drainage 
and patient was discharged home. 

Discussion
Lead perforation is a relatively rare (0.3-1%) complication 

of pacemakers and ICD. It usually occurs within the first 24 
hours after implantation, more commonly with active fixation 
leads and in the atrial aspect5. Late perforation is believed to 
be very rare. The clinical course is extremely variable with 
some patients presenting completely asymptomatic, while 
others can develop cardiac tamponade and hemodynamic 
instability6,7. The clinical predictors associated with lead 
perforation are use of temporary pacemaker, helical screw 
leads and steroids3. Potential predictors for late perforation, 
particularly associated with passive fixation leads, include 
smaller lead diameters, septal or apical positioning, as well 
as high degree of slack on the ventricular lead. In the present 
case the chest X-Ray after the initial implant (Figure 1A) 
showed a lead positioned in the RV apex and apparently 
with ideal slack. However, the lateral view shows a distal 
angle in the RV lead, which could increase the tension in 
the lead, causing perforation (Figure 1B).

In most patients, the leads can safely be removed under 
fluoroscopic guidance and close monitoring. Although 
controversial, the insertion of a prophylactic pericardial 
drain is based on professional judgment. The emergent risk 
of pericardial effusion and tamponade in these situations, 
as well the presence of surgical backup can favors the 
decision of prophylactic drain insertion. An interesting aspect 

Introduction
Myocardial perforation is a rare complication of pacemaker 

or implantable-cardioverter defibrillator (ICD) implantation 
and usually happens at the time of lead insertion1,2. Previous 
use of temporary pacemaker lead seems to increase the 
risk of myocardial perforation3. The development of small 
diameter leads and active fixation mechanisms have resulted 
in increased stiffness at the tips of leads, potentially increasing 
the rate of this uncommon event4. We describe an unusual 
case of subacute myocardial perforation caused by a passive 
fixation lead. In a hemodynamically stable patient, signs and 
symptoms suggestive of perforation are presented, as well as 
the therapeutic management. 

Case report
A 77-year-old woman underwent a dual-chamber 

pacemaker implantation for episodes of sinus pauses and 
syncope (Zephyr XL, St Jude Medical Inc, St Paul, MN, USA). 
A 7-French passive fixation lead (St Jude IsoFlex S 1646-T) was 
inserted via the left subclavian vein approach and positioned 
in the right ventricular (RV) apex without any immediate 
complications (Figure 1A and 1B). The atrial and ventricular 
sensing were measured at 1.0 and 10.4 millivolts, respectively. 
The pacing thresholds (volts/milliseconds) were 1.0/0.5 
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Figure 1 - Chest x–ray in postero-anterior (A) and lateral view (B) immediately after pacemaker implant, showing right atrial and right ventricular leads in standard 
positions. The lateral view (B) shows a sharp angle in the distal aspect of the right ventricular lead. Chest x–ray 30 days after pacemaker implant in postero-anterior view 
(C) showing the right ventricular lead outside the heart silhouette. The lateral view (D) shows the right ventricular lead in an atypical posterior aspect.

observed is that progressive technology has resulted in the 
development of small diameter leads with modified designs 
and increased stiffness at the tip3,8, which are related to the 
increased number of perforation in patients who receive 
pacemaker or ICD9,10. 

The present case describes a patient with recent passive-
fixation lead perforation and no hemodynamic instability. It 
is important for the general cardiologist to pay attention for 
minor signs that can suggest lead perforation, as major signs 
such as pericardial effusion are not necessarily present. Chest 
or upper abdominal pain and a pacemaker interrogation that 
shows lower impedance, as well as undersensing or failure to 
capture the involved chamber are suspicious findings.

Finally, the decision to implant leads based only on their 
size is not justified, as most recent complications described 

in the literature occurred in the newer models of pacemaker 
or ICD leads. 
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Figure 2 - Chest computed tomography (volume-rendering technique) demonstrating reconstruction of the right ventricular lead perforation (A and B). The tip of the 
pacemaker lead is marked with asterisk (*).
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