Persistent blood stain of the pacemaker lead: a warning sign for acute insulation break during implantation procedure
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Abstract:

Intra-operative insulation break of a pacemaker lead is a rare complication of pacemaker implantation. This serious complication is difficult to identify during pacemaker implantation. We report on a patient who experienced an intra-operative insulation break and presented with persistent blood stain in an atrial pacemaker lead during operation. Intra-operative insulation break with retained blood inside the lead was highly suspected, although the lead impedance and pacing thresholds had not significantly changed. We removed the damaged lead and implanted a new atrial lead during the same procedure. Under magnification, a small insulation tear with a blood stain inside the lead was found. Persistent blood stain of a pacemaker lead is an important warning sign for an acute insulation break of a pacemaker lead during the implantation procedure. 
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Introduction:

Insulation break of a pacemaker lead is a rare complication of pacemaker implantation.1,2,3 Insulation breaks can occur during or after the implantation procedure. Insulation break after implantation can be found due to pacemaker dysfunction with increased pacing threshold and lead impedance.4,5 In contrast to a late insulation break after the implantation procedure, acute insulation break during the implantation procedure is more difficult to identify. Additionally, the missed acute insulation break of the pacemaker lead will subsequently result in serious complications. However, the identification of an acute insulation break during the implantation procedure has not previously been well described. We reported on a patient who presented with a persistent blood stain in the pacemaker lead as an important warning sign of an acute insulation break during the implantation procedure. 
Case Presentation:

A 51-year-old sick sinus syndrome patient presented with recurrent dizziness and weakness. We arranged permanent dual-chamber pacemaker implantation for the patient. Venous access for the implantation of pacemaker leads was obtained by cephalic venotomy. A ventricular lead (5076, 58 cm, Medtronic) was actively fixed over the interventricular septum after attaining good pacing and sensing parameters (pacing threshold: 0.8 V, R wave: 9.2 mV, and impendence: 1026 ohms). An atrial lead (4574, 53 cm, Medtronic) was passively fixed at the right atrial appendage via another sheath. The atrial lead also had good pacing and sensing parameters (pacing threshold: 0.3 V, P wave: 3.9 mV, and impendence: 662 ohms). The atrial sheath was peeled away, and we began sleeves fixation for permanent pacing leads after fluoroscopic confirmation of the lead positions. We noted a persistent blood stain in the atrial pacemaker lead near the lead sleeve after fixation of the lead. The blood stain could not be removed by normal saline irrigation or by wet gauze swabbing. Insulation break from the operation instrumentation during the implantation procedure was highly suspected. However, the pacing and sensing parameters of the atrial lead had not changed. The damaged atrial lead was removed, and a new atrial lead was subsequently implanted. We examined the damaged atrial lead in detail after the operation. A persistent blood stain inside the atrial lead was found (Fig. 1). A small insulation tear near the original sleeve fixation site of the damaged lead was noted by a magnified view (Fig. 2). 

Discussion:

Insulation break of a pacemaker lead is a rare complication of pacemaker implantation1,2,3,6. Insulation break is usually diagnosed by reduced lead impedance and increased voltage threshold. The pacing current may leak out of the lead body and subsequently reduce the current to the lead tip1,2,6. However, normal lead impedances and pacing thresholds cannot exclude an insulation break.1,5 The adverse effects of an insulation break can be provoked by changing the patient’s position and performing various provocative arm movements to facilitate the diagnosis of insulation break.1,2 Insulation break may result in capture loss and allow the device to sense the chest wall myopotentials and induce abnormal sensing and pacing.1,2 The myopotential noise will inhibit pacing output in atrial or ventricular leads. In a dual-chamber pacemaker, the noise can also induce abnormal atrial tracking and result in abnormal ventricular pacing.1,2,6 Patients with the above complication may present with chest wall pacing or recurrent symptomatic bradycardia, such as syncope and dizziness.1,2,3 Ocassionally, the insulation break of implantable cardioverter defibrillator (ICD) leads may induce inappropriate activation or shock due to over-sensing.4 In the present case, the insulation break developed during the implantation procedure and manifested with a persistent blood stain in the pacemaker lead. It is easy to miss the abnormal blood stain during the operation because the operative wound is always filled with blood and the pacemaker lead is frequently stained with blood. In our case, the insulation break during the present case was suspected to be the result of instrument injury during the procedure. The surrounding blood entered the lead body via the insulation break and resulted in a persistent blood stain in the pacemaker lead. However, the pacing and sensing parameters had not changed during operation. In the present case, the abnormal persistent blood stain of the damaged lead was noted incidentally because we routinely cleared the pacemaker lead surface by wet gauze and saline after lead fixation. Serious pacing and sensing problems may have occurred after the implantation procedure if we had ignored the sign of an insulation break: the persistent blood stain. Persistent and irremovable blood staining of a pacemaker lead is a sign strongly suggestive of an insulation break. Carefully cleaning the pacemaker lead to exclude the possible persistent blood stain is recommended for the pacemaker procedure. 

Figure legends

Figure 1. Persistent blood stain inside the atrial lead near the sleeve fixation site.

Figure 2. A magnified view of the insulation break. A small insulation tear (arrow) with the blood stain inside the pacemaker lead. 
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