Cardiac tamponade with pneumothorax- An unusual life
threatening complication following permanent pacemaker
implantation.
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Abstract

Permanent pacemaker implantation is life saving but sometimes the procedure may itself become life threatening. Right
ventricular perforation is a rare complication during pacemaker insertion that could be life-threatening and need immediate
intervention. Chest X-ray, echocardiogram and computer tomogram of chest are used to diagnose lead migration and its
complications. We present a rarest of the rare case in which a seventy six year old patient undergoing permanent pacemaker
implantation suffered both iatrogenic cardiac injury leading to hemopericardium and pacemaker malfunction as well as injury

to left pleura leading to massive pneumothorax and hemodynamic instability which was managed successfully.
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Introduction

Permanent pacemaker implantation (PPI) is life saving but sometimes the procedure may itself become
life threatening. Right ventricular perforation is a rare life threatening complication of PPI. Chest X-ray,
echocardiogram and computer tomogram of chest are used to diagnose its complications. Cardiac chamber
perforation is a rare complication of PPI that sometimes need immediate intervention in hemodynamically



unstable patients. Most patients present with chest pain, dyspnea, profuse sweating and cold extremities.
Chest X-ray, echocardiogram and computer tomogram of chest are the sequential tests to diagnose lead
migration and its complications.

Case report

A seventy six year old man was referred to our emergency ward with complaints sudden hypotension,
bradycardia and breathlessness following PPI for symptomatic bradyarrhythmia. On examination the patient
was conscious, with profuse sweating. His pulse rate was 36/ minute, blood pressure of 75/44 mm of Hg,
cold extremities. The respiratory rate was 28per minute, intercostals spaces in the left hemithorax appeared
full of inspection and diminished breath sounds on auscultation. The PPI was not sensing even with the
highest output set at the pulse generator. A chest x-ray was done which revealed pacemaker wire out of
cardiac silhouette with left sided pneumothorax.(figurel) An intercostals chest tube of size 32Fr was inserted
through which gush of air drained out. The patient was relieved of breathing difficulties to a great extent but
the bradycardia and hypotension persisted. A transthoracic echocardiogram showed moderate pericardial
effusion. The presence of pericardial effusion combined with loss of PPI to accelerate heart rate despite
highest output led us to the suspicion of the pacemaker lead contact out of the cardiac chamber, hence a
temporary pacemaker through femoral venous access was also inserted. An urgent CT scan was done which
showed the lead end of the PPI out of the cardiac chamber and lying in the left pleural cavity piercing through
it leading to iatrogenic pneumothorax. (Figure 2) As the lead was out of the cardiac chamber with moderate
pericardial effusion a high suspicion of hemopericardium was made. The relatives were explained regarding
the need of urgent surgical exploration for hemopericardium and need to remove PPI and replace it with
epicardial pacemaker. Through median sternotomy, pericardiotomy was done and hemopericardium was
drained out, it was further noted that the lead of the PPI was lying in the pericardium exiting through the
diaphragmatic surface of the right ventricle and with its tip lying in the left pleural cavity piercing through
it causing pneumothorax and hemodynamic compromise. (Figure 3) The pulse generator site on the right
infraclavicular region was explored and the wire as gently pulled out. The rent over the right ventricle was
sutured with no 4-0 polypropylene pledgeted sutures and hemostasis was secured. A new epicardial pacing
wire was implanted over the anterior surface of the right ventricle and the other end taken out through the
chest wall and connected with the pulse generator. It was checked and found to be working with minimum
threshold and optimum voltage and output. The rest of the procedure was conducted in the usual fashion.
The patient was extubated on the same day and was discharged on the third post operative day, the patient
is on regular follow up for the last six months with no further cardiothoracic problems.

Discussion

Right ventricular perforation is a rare complication during PPI that sometimes could be life-threatening and
need immediate intervention in hemodynamically unstable patients [1]. Postcardiac injury syndrome and
stroke following PPI is also known [2]. Pneumothorax as a complication of vascular access during cardiac
interventions have been reported [3].The management of accidental and iatrogenic foreign body injuries
to heart should be managed on priority as foreign bodies may manifest with infection, arrhythmia, or
neurotic complications like cardiac tamponade [4].Life threatening complications of like cardiac tamponade
is a surgical emergency and urgent surgery is the only mode of therapy in these individuals[5].In a large-
scale, real-world experience of PPI in developed countries, the results indicate an increase in the incidence
of in-hospital tamponade [6].Cardiac tamponade can occur secondary to perforation of the right ventricle
during pacemaker electrode insertion and manipulation[7].Cardiac perforation usually occur more common
through right ventricular apex as it is relatively thinner than the other implantable sites like septum or
right ventricular outflow tract[8]. Low body mass index, age more than eighty years and prolonged use of
steroids are the risk factors of cardiac chamber perforation [8]. Chest X-ray, echocardiogram and computer
tomogram of chest are the sequential tests to diagnose lead migration and its complications [8].

Conclusion

PPI is a life saving procedure for several life threatening arrhythmias and symptomatic bradyarrhythmia



but some tomes the procedure may itself lead to complication which may at times be life threatening. Hence
the PPIs must be placed very cautiously, too much effort of rapid negotiation into the cardiac chamber may
lead to the right ventricular perforation and even iatrogenic pneumothorax leading to severe hemodynamic
compromise as seen in our case. Timely diagnosis and prompt management of this complication is life saving.
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Figure legends

Figurel

Chest x ray showing PPI out of cardiac silhouette and its tip in left hemithorax causing



pneumothorax.

Figure 2

Computer tomography of chest showing collapsed left lung due to pheumothorax.
Figure 3

Intra-operative finding showing PPI lead perforated the right ventricular apex( shown with a pair of forceps).
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