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An 85-year-old male presented to the primary care clinic with a 
one-month history of excessive fatigue and one episode of almost 
fainting. An electrocardiogram showed Mobitz II second degree 
heart block with a pulse rate of 36 beats per minute. He was admit-
ted and cardiology was consulted for further work-up and manage-
ment. His past medical history was significant for diabetes mellitus, 
hypertension, hyperlipidemia, hypothyroidism, and peripheral vas-
cular disease. Initial laboratory tests showed a normal thyroid pro-
file, complete blood count, liver panel, and renal function panels. His 
troponin was <0.04 u/dl. With no reversible causes of heart block 
identifiable, he was scheduled for a permanent pacemaker insertion.

He had a dual chamber Medtronic permanent pacemaker placed 
and remained admitted for overnight observation. The patient 
complained of substernal chest pain the next day but no short-
ness of breath. A CT scan showed a pacemaker lead perforating 
the right atrial myocardium causing right pneumothorax and slight 
mediastinal shift to the left (Figures 1 and 2). Interrogation of the 
pacemaker revealed the atrial lead was not capturing and had high 
impedance. The pacemaker lead was pulled and repositioned in a 
different location in the right atrium. The patient had a chest tube 
with underwater seal drainage with resolution of pneumothorax.

Figure 1. CT scan of the chest showing right-sided pneumothorax (blue 
star) and the tip of pacemaker lead perforating the myocardium (red ar-
row).

Figure 2. CT scan of the chest showing the tip of the pacemaker lead (red 
arrow) perforating through the right atrium (blue star). 

DISCUSSION
Acute complications of transvenous insertion of pacemak-

ers and dual chamber implantable cardioverter defibrillators 
(ICD) are rare but often serious when they occur. The reported 
incidence of right ventricular perforation is 0.6 - 6%.1,2 Contra-
lateral pneumothorax is one such rare complication with a re-
ported incidence of 1%.3,4 The reported risk factors for perfora-
tion included steroid use, use of a helical screw-in lead, and use 
of transvenous temporary pacing in one series.5 The diagnosis 
is made when, at a minimum, the tip of a passive fixation lead or 
the screw of an active fixation lead passes through the myocar-
dium and extends into the pericardial cavity.6 The presentation 
of myocardial perforation is variable. Large pericardial effusions 
and tamponade are observed less than anticipated, perhaps due  
to a combination of slowed leakage from the low pressure cham-
ber (right atria and ventricle), self-sealing properties of the ven-
tricle wall by muscle contraction, fibrosis, or by the lead itself.7,8
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The management of lead perforation is not standardized 
and includes lead repositioning or lead extraction for pa-
tients with severe symptoms.9 Our patient had clinically sig-
nificant pneumothorax and had to have a chest tube place-
ment. Repositioning of the lead was sufficient in this case and 
no recurrence of pneumothorax was noted upon follow-up.

REFERENCES
1xAkbarzadeh MA, Mollazadeh R, Sefidbakht S, Shahrzad S, Bahrololoumi 
Bafruee N. Identification and management of right ventricular perforation 
using pacemaker and cardioverter-defibrillator leads: A case series and mini 
review. J Arrhythm 2017; 33(1):1-5. PMID: 28217220. 
2xHirschl DA, Jain VR, Spindola-Franco H, Gross JN, Haramati LB. Preva-
lence and characterization of asymptomatic pacemaker and ICD lead per-
foration on CT. Pacing Clin Electrophysiol 2007; 30(1):28-32. 
PMID: 17241311. 
3xHo WJ, Kuo CT, Lin KH. Right pneumothorax resulting from an endocar-
dial screw-in lead. Chest 1999; 116(4):1133-1134. PMID: 10531188.
4xSrivathsan K, Byrne RA, Appleton CP, Scott LR. Pneumopericardium 
and pneumothorax contralateral to venous access site after permanent 
pacemaker implantation. Europace 2003; 5(4):361-363. PMID: 14753631.
5xMahapatra S, Bybee KA, Bunch TJ, et al. Incidence and predictors of 
cardiac perforation after permanent pacemaker placement. Heart Rhythm 
2005; 2(9):907-911. PMID: 16171740.
6xSivakumaran S, Irwin ME, Gulamhusein SS, Senaratne MP. Post pace-
maker implant pericarditis: Incidence and outcomes with active-fixation 
leads. Pacing Clin Electrophysiol 2002; 25(5):833-837. PMID: 12049377.
7xKhan MN, Joseph G, Khaykin Y, Ziada KM, Wilkoff BL. Delayed lead per-
foration: A disturbing trend. Pacing Clin Electrophysiol 2005; 28(3):251-
253. PMID: 15733190.
8xRydlewska A, Małecka B, Zabek A, et al. Delayed perforation of the right 
ventricle as a complication of permanent cardiac pacing - is following the 
guidelines always the right choice? Non-standard treatment - A case report 
and literature review. Kardiol Pol 2010; 68(3):357-361. PMID: 20411465. 
9xMaziarz A, Ząbek A, Małecka B, Kutarski A, Lelakowski J. Cardiac cham-
bers perforation by pacemaker and cardioverter-defibrillator leads. Own 
experience in diagnosis, treatment and preventive methods. Kardiol Pol 
2011; 70(5):508-510. PMID: 22623248.

 
Keywords: right atrium, contralateral pneumothorax, artificial cardiac pace-
maker

75


