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INTRODUCTION: Cardiac perforation is a rare, but potentially serious, complication of pacemaker implan-
tation that may develop days or weeks after implantation.

PRESENTATION OF CASE: In the current case, 92-year-old man underwent permanent pacemaker implanta-
tion, but he presented 3 weeks later with severe symptoms. Computed tomography showed protrusion
of the tip of the ventricular electrode through the right ventricle and into the chest wall. During an
urgent surgical intervention, the lead was disconnected and extracted. A sealing hemostatic device and

g?c’zvrg;fe:r an hemostatic patch were applied to repair the ventricle; the procedure was uneventfull.

Computed tomography DISCUSSION: This case demonstrates how the correct diagnosis of ventricular perforation is crucial, and
Hemothorax should be followed immediately by surgical planning.

Chest wall CONCLUSION: The hemostatic patch is a valuable alternative to sutures in patients with thin and fragile
Surgery ventricular wall, unable to undergo stitching.

© 2014 The Authors. Published by Elsevier Ltd. on behalf of Surgical Associates Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).

1. Introduction

Complications after implantation of anti-bradycardia or anti-
arrhythmic devices are uncommon' and include infection of the
device pocket, bacterial endocarditis, subclavian vein thrombosis,
deficits in sensing or pacing, and pneumothorax.!? Cardiac per-
foration is a rare and dramatic event that occurs in 0.1-0.8% of
cases> primarily involving the right atrium, right ventricle and great
veins.* Perforation of the atrial or ventricular wall may be a risk for
cardiac tamponade. In rare cases, perforation occurs hours, days or
even weeks after implantation,” with diagnosis potentially delayed
due to the hemodynamic stability of the patient and the absence of
symptoms.

2. Presentation of case

A 92-year-old man underwent dual mode, dual chamber, dual
sensing (DDD) permanent pacemaker implantation for sick sinus
syndrome and intermittent atrioventricular block with episodes of
dyspnea and pre-syncope. The procedure was uneventful. The atrial
and ventricular catheters were advanced through the right sub-
clavian vein, the atrial lead was positioned and anchored in right
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appendage, and the ventricular lead was fixed on the apex of the
right ventricle.

Following implantation, computer evaluation of the pace-
maker showed that catheter impedance, sensing threshold and
atrial/ventricular capture values were all within normal limits.
Postoperative chest X-ray revealed that the pacemaker leads were
in a good position, with no pneumothorax. The patient was dis-
charged the day after implantation in good overall condition and
prescribed aspirin 100 mg once a day.

Three weeks later, the patient presented at our institution com-
plaining of positional dyspnea and recurrent pre-syncope episodes.
Blood tests revealed a hematocrit of 28.3% and hemoglobin level of
8.5 g/dl, indicating anemia. All other values were within the nor-
mal range. Chest radiography revealed an opacity in the inferior
field of the left lung, and protrusion of the tip of the ventricular
electrode through the right ventricle and into the left chest wall at
the level of the eighth intercostal space. Furthermore, appreciable
cutaneous ecchymosis was identified in the anterolateral thorax at
the level of the fifth-sixth intercostal space, as well as low-level
intercostal muscle contraction, in accordance with ventricular lead
stimulation. Chest computed tomography confirmed the perfora-
tion of the right ventricular wall, and the absence of pericardial
effusion (Fig. 1A). The patient was referred for urgent surgery.

As the unilateral opacity of the left chest observed on chest X-
ray was interpreted as a massive pleural effusion, an attempt was
made to drain the left pleural space.

Through a median sternotomy, the heart was exposed, which
revealed evidence of a pacing wire protruding through the left ven-
tricle close to the apex and penetrating the left pleura and thoracic
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Fig. 1. (A) Chest computed tomography showing lead perforation. (B) Computed
tomography showing lead anchorage to chest wall.

Fig. 2. Application of Floseal to repair the left ventricle, before the application of
Hemopatch.

wall (Fig. 1B). Although unclear on chest computed tomography,
intraoperative examination suggested the lead had perforated the
interventricular septum at the apex, via the left ventricle. Median
sternotomy was preferred as the safest access approach owing to
the age as well as general condition of the patient.

The ventricular lead was disconnected from the battery and
extracted by pulling at the site of cannulation in the subclavian vein.
The catheter tip was cut and the wire carefully pulled out. The left
ventricle was repaired through application of sealing hemostatic
devices (Floseal and Hemopatch; Baxter International, Deerfield,
IL, USA), as shown in Fig. 2.

The patient had an uneventful postoperative course. Echocar-
diogram revealed that the ventricle had been repaired successfully,
with no ventricular shunt. The patient was discharged on postop-
erative day 5 day in good general condition.

3. Discussion

In the present case, cardiac perforation occurred approximately
3 weeks after implantation of the pacing device. The causes were
unclear, but we can speculate that perforation resulted from the
catheter loop exerting pressure on the right ventricle wall, which
was thin owing to the patient’s age. At the time of implantation,
the ventricular lead was probably pushed too far into the right

ventricle, considering that, after having perforated the ventricular
wall, the catheter tip struck the chest wall with considerable force.

Perforation of the thoracic wall probably caused muscle
bleeding, exacerbated by anti-platelet therapy. While this was self-
limiting, it was sufficient to cause left hemothorax.

At the time of catheter extraction, sutures were not used due to
the thin and fragile right ventricular wall. Consequently, after use
of a hemostatic sealant, a hemostatic patch was applied directly to
the ventricular perforation, resulting in total control of bleeding.

The hemostatic patch consists of a specially-formulated porous
collagen matrix, coated on one side with a thin protein bonding
layer of N-hydroxylsuccinimide (NHS) functionalized pentaery-
thritol polyethylene glycol ether tetra-succinimidyl glutarate
(NHS-PEG). This gives the patch a dual mechanism of action, in
which the two components interact to achieve hemostasis by seal-
ing off the bleeding surface and initiating the patient’s own clotting
mechanism.

The use of hemostatic patch in cardiac surgery is largely sup-
ported by literature: Maisano et al.> supported the use of TachoSil
(Nycomed, Linz, Austria) to obtain better and fast intra-operative
hemostasisin cardiovascular surgery. A cardiac post-infarction rup-
ture repaired without stitches, with a tissue adhering patch is
reported by Raffa and colleagues.®

Singhal et al.” reported the case of late cardiac perforation by
pacemaker lead 5 years after implantation. Other authors have
reported similar cases, and it is remarkable that protrusion of
a pacemaker lead through the ventricle may be diagnosed only
on imaging. Chest X-ray is insufficient for accurate assessment
of correct lead position. Although echocardiography may exclude
pericardial effusion, in a few cases, such as ours, perforation of
the heart does not cause effusion. Chest computed tomography
remains the most accurate method of diagnosing lead perforation
and establishing the exact position of the lead.

4. Conclusion

Late cardiac perforation by a ventricular lead is a rare but possi-
ble complication of pacemaker implantation. It may present days,
weeks and sometimes even years after procedure. Follow-up exam-
ination of pacemaker function is essential, and must be made
mainly by remote control as well as chest ray and echocardiogram.
Correct diagnosis is crucial and requires appropriate examination.
The only possible resolution is surgery, which must be planned
immediately. For patients unsuitable for sutures, a hemostatic
patch to cover the perforation and control bleeding is a valuable
alternative.

An informed consent was obtained by the patient.
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