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Heart perforation by pacemaker: a case report
Širdies perforacija elektrokardiostimuliatoriumi: klinikinis atvejis
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Background
Cardiac perforation is a rare complication of pacemaker or implantable defibrillator implantation. Patients with cardiac perfo-
ration may present with various symptoms, and sometimes it creates real diagnostic difficulties. 
Case report
We report the case of an 80-year-old patient with a sick sinus syndrome. He underwent the implantation of a dual chamber 
permanent pacemaker complicated by cardiac perforation, haemopericardium, and right haemothorax. The patient felt un-
well a few hours after the procedure had been done. However, the cardiac perforation was confirmed by chest computed 
tomography just five days after the pacemaker implantation had been performed. Migrated lead was removed by an electro-
physiologist with the backup of surgeons under thoracoscopy control. Next day the migrated lead was changed with a new 
one, and the patient left the hospital on the sixteenth day after pacemaker implantation.
Conclusions
Literature says that the big part of migrated pacemakers’ leads could be removed safely by simple traction under X-ray or 
echocardiography monitoring in the operating room, with a surgeon team backup. We have done it successfully with a tho-
racoscope control.
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Įvadas
Viena iš retų elektrokardiostimuliatoriaus ar defibriliatoriaus implantacijos komplikacijų yra širdies perforacija. Jos klinikinės 
išraiškos pasižymi didele įvairove ir gali sukelti daug diagnostikos sunkumų.
Klinikinis atvejis
Į mūsų ligoninę dėl sinusinio mazgo silpnumo sindromo hospitalizuotas 80 metų ligonis. Jam implantuotas dviejų kamerų 
ilgalaikis kardiostimuliatorius. Procedūros komplikacijos – širdies perforacija, hemoperikardiumas ir dešinės pusės hemoto-
raksas. Po procedūros praėjus kelioms valandoms, ligonis pasijuto blogai, tačiau tiksli širdies perforacijos diagnozė nustatyta 
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tik penktą dieną po kardiostimuliatoriaus implantavimo, kai atlikta krūtinės ląstos kompiuterinė tomografija. Tuomet elek-
trofiziologas, padedamas chirurgų, kontroliuojant procedūrą torakoskopu, pašalino migravusį elektrokardiostimuliatoriaus 
elektrodą. Kitą dieną ligoniui įdėtas naujas elektrodas. Praėjus šešiolikai dienų po elektrokardiostimuliatoriaus implantavimo, 
vyras išrašytas iš ligoninės.
Išvados
Literatūroje minima, kad dauguma migravusių elektrodų gali būti paprastai ištraukti kontroliuojant procedūrą rentgenu ar 
stebint echokardiografu operacinėje, kartu esant pasirengusiai chirurgų komandai. Mes sėkmingai pašalinome elektrodą 
kontroliuodami procedūrą torakoskopu. 

Reikšminiai žodžiai: elektrokardiostimuliatorius, komplikacijos, širdies perforacija, torakoskopija

Introduction

Pacemakers and implantable defibrillators are increas-
ingly being used to treat various cardiac arrhythmias. 
However, they can have severe complications such as 
pneumothorax, cardiac perforation, pericardial effu-
sion, haemothorax, etc. [1, 2, 3]. Heart perforation and 
haemothorax is a very rare complication of pacemaker 
implantation [3]. Heart perforation can be acute (oc-
curs within 24 h after implantation), subacute (up 
to one month) and delayed lead perforation [4, 5]. 
Patients with cardiac perforation can be asymptomatic 
or expose cardiac tamponade and even death [6]. Chest 
X-ray, echocardiography and chest computed tomog-
raphy (CT) scanning can be helpful to prove or deny 
heart perforation [7, 8]. Chest X-ray can be helpful to 
evaluate the possible leads migration outside the heart. 
When chest X-ray and echocardiography are negative, 
but cardiac perforation is suspected, chest CT scan is 
recommended [8]. In literature, there is mentioned 
that the big part of migrated leads could be removed 
safely by simple traction under X-ray or with echocar-
diography monitoring in the operating room, of course 
with a surgeon team backup [9]. Surgery is performed 
just in those cases when heart tamponade is present or 
the location of migrated lead is atypical [9]. We report 
the case of an 80-year-old patient with cardiac perfora-
tion, haemopericardium and right haemothorax caused 
by the pacemaker. Migrated lead was removed by an 
electrophysiologist with the backup of surgeons under 
thoracoscopy control.

Case report

An 80-year-old man was admitted to the Cardiology 
Department of our hospital because of his syncope, diz-

ziness. His past medical history was significant for three 
years lasting bradycardia (lowest heart rate was 35 times 
per min), about one-year recurrent atrial fibrillation 
paroxysms, arterial hypertension lasting about twenty 
years. During physical examination, his blood pressure 
was 170/90 mmHg and heart rate 60 times per min. 
His electrocardiography (ECG) showed sinus rhythm, 
left bundle branch block, extrasystoles. Blood labora-
tory findings were within normal limits (white blood 
cells (WBC) 4.92 × 109/l, red blood cells (RBC) 4.64 
× 1012/l, haemoglobin (HGB) 144 g/l, platelets (PLT) 
176 × 109/l). Doctors diagnosed him with the sick 
sinus syndrome (also called sinus node dysfunction), 
and he underwent the implantation of a dual chamber 
permanent pacemaker (Medtronic, Vitatron E60A1). 
The patient complained of a chest pain irradiating to the 
abdomen few hours after the implantation. His blood 
pressure got unmeasurable. Bleeding and heart tampon-
ade were suspected. Chest X-ray was done, but it was 
without important changes. An urgent 2D echocardiog-
raphy revealed a 1 cm liquid around the heart without 
tamponade. Because of unstable hemodynamics the pa-
tient was moved to the Cardiology Intensive Care Unit 
where analgesics, infusion therapy and vasopressors were 
administered. Echocardiography was repeated – fluid 
around the heart did not increase. The patient’s hemody-
namics got stable, the pain disappeared, and the patient 
was returned to the Cardiology Department after one 
day he spent in the Cardiology ICU. His blood test was 
repeated, and it was with changes (HGB decreased from 
144 g/l to 120 g/l; RBC from 4.64 × 1012/l to 3.99 × 
1012/l). Next day the patient again complained of chest 
and abdomen pain. His ECG revealed tachysystolic 
atrial fibrillation (145 times per min), blood pressure de-
creased to 72/43 mmHg. The patient was again moved 
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to the Cardiology ICU. His sinus rhythm was restored, 
but the pain syndrome remained. His blood HGB (to 
110g/l) and RBC (to 3.5 × 1012/l) were still decreasing, 
but WBC grew up (to 12.79 × 109/l). The abdomen 
ultrasound revealed a thickened gall bladder wall, that 
is why cholecystitis was suspected and the conservative 
treatment was administered. But the pain of chest and 
abdomen continued. Then the chest X-ray was repeated, 
and it revealed infiltration and hypoventilation in the 
bottom of the right lung. After that, for the first time a 
thoracic surgeon consulted the patient – he drained the 
right pleural cavity and got about 300 ml of dark, not 
clotting blood (the patient was stable – blood pressure 
140/90 mmHg). Then the chest ultrasound was done, 
and about 700 ml free fluids in the pleural cavity were 
seen. A 2D echocardiography was done, too, but it 
did not show any heart tamponade. Heart perforation 
was suspected, and chest computed tomography (CT) 
was performed to prove it (it was the fifth day after the 
pacemaker implantation). CT showed ~3.3cm thick 
free fluid strip in the pleural cavity, and one of the two 
pacemaker leads was 2–3 mm behind the pericardium 
area (Fig. 1). In both sides of the pleural cavities there 
was free fluid (right ~5 cm, left ~2.5 cm). Blood HGB 
was already decreased to 95 g/l and RBC to 3 × 1012/l. 
Then thoracoscopy was done. During the surgery, about 
1200 ml of dark blood and clots were removed from 
the right pleural cavity. A ~6 cm long foreign body 
(pacemaker lead) was migrated from the right atrium 
and leaned on the right lung upper lobe (Fig. 2). The 
electrophysiologist removed the electrode with the help 
of thoracic surgeons under thoracoscopy control. There 
was no active bleeding from the heart. Haemostasis was 
performed with a special tampon. The pleural cavity 
was drained with two drains. The operation was without 
complications. The next day, the right atrium-dislocated 
lead was successfully changed with a new one. On six-
teenth day after pacemaker implantation the patient left 
the hospital. 

Discussion

Iatrogenic injuries can occur in all interventional pro-
cedures. Complications associated with implantation 
of a pacemaker or implantable defibrillator include 
cardiac perforation, pericardial effusion, pneumothorax, 

haemothorax [1, 2, 3]. The heart perforation with pace-
maker leads is a rare complication – the incidence ranges 
from 0.1% to 0.8% [10]. The rate of perforation may 
be influenced by the lead design, doctor experience and 
factors related to the patient (age, low body mass index, 
anticoagulation therapy, use of steroids) [11, 12, 13].

It is important to mention that the perforation can be 
acute, subacute, and delayed lead perforation [4, 5]. It 
may be asymptomatic or have various symptoms: chest 
pain, abdominal pain, dyspnoea, syncope, or present 
as a sudden cardiac death [4, 8, 14]. To diagnose heart 
perforation, chest X-ray, echocardiography and chest 
CT are used [5, 7, 8, 9, 15]. When the chest X-ray and 

Figure 1. Computed tomography picture shows heart perfora-
tion by pacemaker lead 

Figure 2. During the thorocoscopy ~6 cm long migrated pace-
maker lead was seen
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echocardiography are negative but cardiac perforation is 
suspected, the chest CT scan is recommended [8, 16]. 
Literature says that the CT scan is a golden standard 
[5]. Of course, a minus of the CT scan is a big radiation 
dose. In our case, the patient felt unwell (complained of 
chest pain irradiating to the abdomen) a few hours after 
the implantation, but heart perforation was confirmed 
by a CT scan just five days after the procedure had been 
performed. However, heart perforation was suspected at 
the beginning, but a radiological test like chest X-ray or 
echocardiography did not reveal any perforation, and 
doctors had diagnostic difculties. 

Furthermore, a possibility of leads migration and 
cardiac perforation may indicate the inappropriate 
pacemaker function [8]. But it is very important that 
the pacemaker can function normally even if there is 
heart perforation [4, 8]. 

In literature, it is mentioned that the big part of 
migrated leads could be removed safely by a simple trac-
tion under X-ray or with echocardiography monitoring 
in the operating room with the surgeon team backup 
[2, 5, 9, 17,18]. Surgery is performed just in the cases 
when heart tamponade is present or the location of the 

migrated lead is atypical [5, 9]. In this case, the migrated 
lead was removed by the electrophysiologist with the 
backup of surgeons under thoracoscopy control.

Conclusions

Cardiac perforation is a rare complication of a pace-
maker or an implantable defibrillator implantation. Its 
clinical manifestation is variable and sometimes creates 
diagnostic difculties. Chest X-ray, echocardiography 
and chest CT scanning can be helpful to prove or deny 
heart perforation. When chest X-ray and echocardiog-
raphy are negative, the chest CT scan is recommended 
for diagnosing heart perforation. It is important to know 
that the normal pacemaker electrophysiological func-
tion does not exclude heart perforation. The big part of 
migrated pacemakers’ leads could be removed safely by a 
simple traction under X-ray or echocardiography moni-
toring in the operating room, with the surgeon team 
backup. In our case, the migrated lead was successfully 
removed by the electrophysiologist under the thoraco-
scopic control. Literature says the operation treatment is 
performed just in the cases when the heart tamponade is 
present or the location of the migrated lead is atypical.
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