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Summary
permanent pacemaker (ppM) implantation is an 
increasingly common procedure with complication rate 
estimated between 3% and 6%. Cardiac perforation 
by pacemaker lead(s) is rare, but a previous study 
has shown that it is probably an underdiagnosed 
complication. We are presenting a case of a patient who 
presented 5 days after ppM insertion with new-onset 
pleuritic chest pain. she had a normal chest X-ray (CXR), 
and acceptable pacing checks. However, a Ct scan of the 
chest showed pneumopericardium and pneumothorax 
secondary to atrial lead perforation. the pain only settled 
by replacing the atrial lead. a repeat chest Ct scan a 
few months later showed complete resolution of the 
pneumopericardium and pneumothorax. We believe that 
cardiac perforation can be easily missed if associated 
with normal CXR and acceptable pacing parameters. 
Unexplained chest pain following ppM insertion might 
be the only clue for such complication, although it might 
not always be present.

BaCkground
It is estimated that the average rate of new perma-
nent pacemaker (PPM) insertion per annum is 
around 610 per million population (pmp) in the 
UK.1 For implanted cardioverter defibrillators 
(ICD), the rate is around 90 pmp.1 

The incidence of procedural complications is 
reported between 3% and 6% with around 50% 
of these complications being serious or requiring 
further treatment.2–4 Cardiac perforation is a 
recognised but rare complication of cardiac devices 
implantation. It is estimated that the rate of cardiac 
perforation is between 0.1% and 6% in data from 
both PPM5 and ICD6 insertions. High threshold has 
been linked with atrial lead perforation in previous 
cases.7–9

However, a study of around hundred patients 
with cardiac devices who underwent chest CT scans 
has shown that lead perforation could be seen in 
up to 15% of the cases. All of these patients were 
asymptomatic with normal electrophysiology 
parameters, which suggest that lead perforation 
can be a silent complication of cardiac devices 
implantation.10

In our case, cardiac perforation was diagnosed 
because the patient had a CT chest to rule out 
pulmonary embolism. Her symptoms started 5 days 
after the pacemaker insertion, and a repeat chest 
X-ray (CXR) and pacing checks were acceptable. 
This case raises the question whether similar cases 
are missed because of lack of symptoms and/or 
normal initial investigations.

CaSe preSenTaTion
We are presenting a case of a 76-year-old 
woman who was seen in the outpatient clinic with 
shortness of breath on exertion limiting her phys-
ical activities. Investigations revealed chronotropic 
incompetence and sinus node disease. Her left 

Figure 1 Fluoroscopy image of the initial active fix 
right atrial lead.

Figure 2 Chest CT scan showing pneumothorax and 
pneumopericardium (arrows).
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ventricular systolic function was normal on transthoracic echo-
cardiogram (TTE), and her rhythm was sinus.

Her medical history comprised of mild asthma and previous 
left-sided breast cancer which was treated with lumpectomy, 
lymph nodes clearance and radiotherapy. The patient agreed to 
have a PPM insertion. Therefore, she was referred for outpatient 
dual chamber pacemaker insertion (DDDR) on the right side.

The implant procedure was uneventful; the leads were posi-
tioned via the right axillary vein using fluoroscopic guidance 
(figure 1) following a single pass of a needle over the first rib. 
The right atrial (RA) lead was successfully positioned at first 
attempt, and the patient was discharged on the same day after 
normal anteroposterior and lateral CXR, and normal pacemaker 
checks (table 1).

She presented to the emergency department (ED) 5 days later 
with a sudden-onset severe pleuritic sounding chest pain.

inveSTigaTionS
A CXR did not show any abnormalities and was later reported by 
a radiologist as normal. However, the blood test showed a posi-
tive d-Dimer. Therefore, an urgent CT pulmonary angiography 
(CTPA) was arranged only a couple of hours after the CXR.

The CTPA did not show any pulmonary embolisms (PEs), 
but revealed a moderate-sized right-sided pneumothorax with 
presence of air within the pericardial sac (figure 2). There was 
evidence of atrial wall perforation with the tip of the RA lead 
embedded within the adjacent lung tissue (figure 3). A TTE was 
performed and did not show any pericardial effusion or gross 
abnormalities. Pacemaker checks showed only slight changes 
with P wave of 0.9, PSA of 1.75 @ 0.4 and impedance of 380. 
Patient was A-paced around 84% of the time.

diFFerenTial diagnoSiS
The ED doctors were concerned about pneumothorax or PE. 
Hence, the above investigations were arranged in the ED. 
However, following the CTPA results, it was clear that the 
patient’s pain was due to cardiac perforation.

TreaTmenT
The patient was subsequently admitted to the cardiology ward. 
She experienced ongoing pain, so after team discussions, a deci-
sion was made to remove the RA lead and to replace it with a 
passive one (figure 4). Passive lead was chosen to avoid recur-
rence of perforation with the repositioning of the existing lead 
as the rate of this complication has been reported to be higher 
with active fix leads.11

The procedure was performed 4 days later without any 
complications, and the pain settled after removing the lead.

ouTCome and Follow-up
The patient was pain-free postprocedure, and was observed for 2 
days on the ward. A repeat CXR and TTE were normal. Pacing 
parameters were within normal (table 2). A repeat CT scan of 
the chest a few months later showed complete resolution of the 
pneumothorax and pneumopericardium.

diSCuSSion
The majority of pacemaker implants are now performed as a 
day case and some of these procedures involve the use of active 
fixation leads. This case demonstrates that an RA lead can 
indeed perforate beyond 24 hours after deployment. It also indi-
cates that acute chest pain post pacemaker implant secondary to 
cardiac perforation should be investigated with a CT scan of the 
chest. A CXR could not exclude in our patient a late perforation 
causing pneumothorax and pneumopericardium.

The presence of the pneumopericardium indicates that the 
right-sided pneumothorax was unrelated to axillary vein punc-
ture on that side. Interestingly, despite this perforation, the lead’s 
pacing parameters were acceptable suggesting the proximal part 
of the helix was still in contact with the myocardium.

Table 1 Device features and electrophysiology readings

position right prepectoral

Access Axillary approach

RA lead Active fix 45 cm (7Fr) bipolar

Threshold PSA 1.60 @ 0.50

Impedance Pacing System Analyzer (PSA) 753

RV lead Active fix 52 cm bipolar

Threshold PSA 0.70 @ 0.50

Impedance PSA 641 

RA, right atrial.

Figure 3 Chest CT-scan showing pneumothorax and right atrial lead 
perforation (arrows).

Figure 4 Fluoroscopy image of the new passive fix right atrial lead.
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Consequently, the frequency of cardiac perforation secondary 
to lead perforation can be easily missed. The decision to remove 
the lead and place a tined one was dictated by the ongoing pain. 
This case report highlights the additional morbidity associated 
with active fixation leads.

learning points

 ► A careful approach should be considered in patients with new 
chest pain following a cardiac device insertion including CT 
imaging of the chest. Chest X-ray and pacing checks might be 
misleadingly normal.

 ► Slight alteration in pacing checks can sometimes be useful 
indicator of certain pathologies. High pacing threshold 
has been particularly linked with atrial lead perforation in 
previous cases.7-9 Special attention should, therefore, be 
paid to such subtle changes especially in the context of 
unexplained symptoms.
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Impedance PSA 641 

RA, right atrial.
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