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Abstract

Case Report

IntroductIon

An increase in the frequency of cardiac rhythm management 
device (CRMD) implantations has also led to an increase 
in device-related complications, in hospitalization period, 
and treatment costs.[1-3] Pneumothorax is a relatively mild 
complication during CRMD implantation using the subclavian 
puncture technique. However, the incidence of pneumothorax 
requiring a chest tube may be as high as 0.66% even in 
experienced centers.[2]

case rePort

An 80-year-old male was referred to our clinic with a 
2-month history of progressive fatigue and presyncope 
episodes. An electrocardiogram showed third-degree heart 
block with a pulse rate of 36 beats per minute. There was no 
identifiable and reversible cause of heart block. Thus, he was 
scheduled for a permanent pacemaker insertion. The atrial 
and ventricular leads were inserted via the puncture of the 
left subclavian vein. The right ventricular bipolar screw-in 
lead (St. Jude Medical Tendril MRI™) was positioned against 
the right ventricle apex. The right atrial bipolar passive lead 
(St. Jude Medical Isoflex MRI™) was positioned at the 

anterolateral wall of the right atrium. Lead sensing, pacing 
threshold, and pacing impedance of both right atrial and 
ventricular leads were within the expected normal ranges 
(the right atrium lead: pacing threshold, 1.5 V/0.4 ms; sensing 
threshold, 3 mV; lead impedance, 550 Ω and the right ventricle 
lead: pacing threshold, 0.5 V/0.4 ms; sensing threshold, 
13 mV; and lead impedance, 650 Ω). The chest fluoroscopic 
imaging performed immediately after the procedure revealed 
pseudoaneurysm-like bulging at the left ventricular apical site 
[Figure 1]. The site was contracting together with the heart 
beat. The patient had no chest pain or shortness of breath. 
A computed tomography scan was scheduled. A left-sided 
pneumothorax and slight mediastinal shift to the right were 
detected on the computed tomography [Figures 2 and 3]. A chest 
tube with underwater seal drainage was inserted according to 
the recommendation of chest surgeon. Control chest X-ray 
demonstrated complete resolution of pneumothorax. The chest 
tube was removed on the 3rd day of hospitalization.

An 80-year-old male, who had undergone dual-chamber pacemaker implantation through left subclavian approach, developed tension 
pneumothorax of the left side. It caused a pseudoaneurysm-like contracting mass image on the chest X-ray. The diagnosis of pneumothorax 
was verified by chest computed tomography. Tube thoracostomy drainage was performed immediately without any sequel.
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dIscussIon

The incidence of pneumothorax after CRMD implantation 
by using subclavian vein access varies from 0.6% to 5.2% 
with an average of 2%.[4] The most important precipitating 
factor is blindly punctured subclavian vein access. A detailed 
physical examination and anteroposterior chest radiography 
in standing position should be the first two steps in the 
assessment of patients demonstrating pneumothorax-related 
complaints such as chest pain and dyspnea because they are 
simple, inexpensive, rapid, and noninvasive. However, it 
should be kept in mind that some forms of pneumothorax 
may be asymptomatic as in our case. In order to not miss a 
possible pneumothorax complication in such cases, detailed 
evaluation of the postprocedural scopical views is of great 
importance. Chest computed tomography scanning is 
more sensitive than chest radiography in detecting a small 
pneumothorax.[5] In addition, computed tomography may 
be used to differentiate pneumothorax than other possible 
device-related complications. In the present case, the 
chest X-ray demonstrated a large left-sided pneumothorax, 
compressing the left lung and resembling a mass. As a 
unique nature of the mass, it was contracting together with 
heart like a pseudoaneurysm. Furthermore, the patient had 
no complaint of difficulty in breathing after implantation. 
Hence, we decided to perform chest computed tomography 
for differential diagnosis.

After proper diagnosis, treatment for pneumothorax varies 
from simple oxygenation to chest tube drainage. If a tension 
pneumothorax develops, urgent treatment with a chest tube 
is necessary. At this point, another important issue is that 
tension pneumothorax may alter lead-related parameters due 
to mechanical displacement of the leads by shifting of the 
mediastinum and may require a lead revision procedure. Thus, to 
check all lead-related parameters seems as reasonable after such 
a complication. In our case, there was no change on lead-related 
parameters. Use of venography or ultrasound to visualize the 
subclavian veins or the cephalic vein cutdown technique should 
be considered to avoid this complication in selected patients.

conclusIon

Pneumothorax is a relatively common complication of CRMD 
implantation using the subclavian puncture technique. Early 
clinical doubt, well-performed physical examination, and 
truly used imaging methods are cornerstone for early and true 
diagnosis.
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Figure 1: Radiographic findings of a fluoroscopy revealed a left‑sided 
pneumothorax with a pseudoaneurysm‑like bulging at the left ventricular 
apical site (black arrow)

Figure 2: Radiographic findings of a computed tomography in the frontal 
plane revealed a left‑sided pneumothorax with a pseudoaneurysm‑like 
bulging at the left ventricular apical site (black arrow)

Figure 3: Radiographic findings of a computed tomography in the 
horizontal plane revealed a left‑sided pneumothorax. Please note that the 
lung tissue is sliding to the posterior side (red arrow)
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