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Abstract:

Percutaneous coronary interventions (PCI) have an established position in the management of patients presenting with acute coronary syndromes and stable coronary artery disease with low complications rates.

We present the case of a 67-year-old male referred for urgent coronary catheterization  intervention with anterior wall ST-elevation myocardial infarction diagnosis. After stent implantation, the wires were removed however a part of the wire was entrapped in the coronary artery. The metallic coil covering the core of the angioplasty wire was left in proximal part of LAD and protruded into the aortic root. Patient was referred for emergency surgical procedure that was performed through median sternotomy in cardiopulmonary bypass (CPB) and moderate hypothermia. After transverse aortotomy, the foreign body of 7 cm in length was found irremovable, it was transected and left in the proximal portion of the left main coronary artery (LM). The decision to perform revascularization of LAD, CX and RCA was undertaken. The estimated graft blood flow measurements were satisfactory with the values of 7 mL/min in LIMA-to-LAD graft, 39 mL/min in SVBG-to-CX and 43 mL/min in SVBG-to-RCA, respectively. The patient’s postoperative course was uneventful. 

Cardiac surgery is a reasonable method of treatment in patients with coronary artery disease and PCI complicated with entrapment of broken guidewire protruding in aortic root. 
Introduction:

Percutaneous coronary interventions (PCI) have an established position in the management of patients presenting with acute coronary syndromes and stable coronary artery disease [
.
]. Continuous advance in interventional cardiology results in a relatively low periprocedural complication risk and in-hospital mortality rate. Rare, but serious adverse events may be related to either stents or wires distortions [
.
]. 

The incidence of entrapment or fracture of intravascular guidewire is reported to be as low as 0.1% [
]. Such rate resulted in a lack of valid recommendations and thus management with these cases is often highly problematic. We present a patient with acute coronary syndrome after failed PCI who underwent urgent coronary artery bypass grafting (CABG) and surgical removal of the metallic remnants of the broken angioplasty wire protruding into aortic root.
Case study:

A 67-year-old male was admitted to a hospital with anterior wall ST-elevation myocardial infarction. On echocardiography, akinesis of the left ventricular apex and intraventricular septum with reduced ejection fraction (38%) was noted. He was treated with aspirin 75mg per day and ticagrelor 90 mg twice daily. Patient was referred for urgent coronary catheterization which revealed left anterior descending artery (LAD) occlusion close to diagonal branch origin (Fig 1). Circumflex (CX) and right coronary (RCA) arteries were also significantly stenotic in their middle segments. The decision to perform the emergent LAD angioplasty was undertaken. 


The bolus of 7.9 ml of INN-eptifibatide was administrated and followed by continuous infusion with 14 ml/h rate. The drug-eluting sent (Xience 3.0 x 28 mm) was implanted into LAD followed by ballooning with the 3.5 diameter NC balloon. The preoperative TIMI grade 0, was restored with TIMI grade 3, post-procedurally. The guidewire was initially placed into LAD and diagonal artery. After stent implantation, the wires were removed however a part of the wire was entrapped in the coronary artery. The metallic coil covering the core of the angioplasty wire was left in proximal part of LAD and protruded into the aortic root (Fig 2). 


Patient was referred for emergency surgical procedure that was performed through median sternotomy in cardiopulmonary bypass (CPB) and moderate hypothermia. After transverse aortotomy the aortic root lumen was inspected for any mechanical injuries related to protruding wire and metallic coil was localized (Fig 3). As the foreign body of 7 cm in length was found irremovable, it was transected and left in the proximal portion of the left main coronary artery (LM). The decision to perform revascularization of LAD, CX and RCA was undertaken. The saphenous vein bypass grafts (SVBG) were performed into CX and RCA and left internal mammary (LIMA) was anastomosed into LAD with continuous 7-0 monofilament suture. The aortic cross clamping time was 76 minutes with 105 minutes of CBP. The graft blood flow was estimated after second dose of protamine administered to reverse heparin activity. The estimated blood flow was 7 mL/min with pulsation index (PI) of 3.4 in LIMA-to-LAD graft, 39 mL/min with PI 1.3 in SVBG-to-CX and 43 mL/min with PI 1.1 in SVBG-to-RCA, respectively. The patient’s postoperative course was uneventful. Echocardiographic examination done just prior to discharge revealed moderate improvement in left ventricular systolic performance with LVEF of 45%.

Discussion:

The interventions in acute coronary syndromes are life-saving procedures that may allow myocardial recovery. Infarct-related reduced contractility may recover after interventions while they are performed soon after coronary artery obstruction at the time when the myocardium is still viable. We present the case when immediate coronary intervention enabled to rescue the patient and save the myocardial area supplied by left descending artery. 


Complications during PCI may involve vascular structures of the heart and much less often catheterization devices. Herein, the technical problems to remove the angioplastic wire resulted in its break and metallic coil protrusion into the aortic root. The metallic part was irremovable either by interventional cardiologist or by surgeon during open-heart surgery. The latter one did not take a risk to use excessive power to remove the wire from the left coronary artery. Thus, the coil was cut, removed from aortic lumen but the remnants were left in the LM and the proximal part of LAD. Such situation made necessary to perform CABG. The satisfactory results of bypass blood flow measurements, clinical and echocardiographic outcomes confirmed the efficiency of LAD surgical revascularization. 


The revascularization approach to patients presenting with acute coronary syndromes and complex atherosclerotic disease is disputable [
]. Although the PCI’s for acute syndromes are therapy of choice, the complexity of the disease may require surgery. PCI of infarct-related artery is a first line therapy allowing for myocardial saving. The other involved arteries are usually treated by repetitive PCIs especially if LAD is not involved. Although some trials (RCT) confirm that percutaneous coronary intervention with drug-eluting stents may be an acceptable alternative to coronary artery bypass grafting (CABG), the surgery is still a good option in long-term perspective [
.
].


Surgical approach allows to achieve complete revascularization even in acute coronary syndromes with acceptable mortality risk [
]. Postoperative bypass blood flow measurements provide the significant informations about quality of performed anastomoses and projected longevity [
]. Regarding long term results the superiority of arterial revascularization in elective, young and relatively healthy patients is unquestionable [
.
]. However, during salvage or emergent procedures in patients usually on dual anti-platelet therapy (DAPT), harvesting of both mammary arteries may be risky thus in our patient we chose saphenous vein conduits to bypass two coronary arteries (CX and RCA).

The wires fractures or misplacements may require surgical intervention even in acute syndromes. Currently available antithrombotic regimes are not a contraindication for surgery anymore as specific reverse protocols or filters are available [
.14.15].  The fractured parts of wires protruding into aortic lumen, even so thin, as in presented case, may be the source of cerebrovascular thrombotic events or the causative agent of rapid aortic valves either degeneration or infection.  

Conclusion:
Cardiac surgery is a reasonable method of treatment in patients with coronary artery disease and PCI complicated with entrapment of broken guidewire protruding in aortic root. 

Fig No 1.

Angiography of acute left descending artery occlusion.
Fig No 2.

Metallic coil of the guidewire left in the proximal part of anterior descending artery protruding into the aortic root.

Fig No 3.

Intraoperative view into aortic root with metallic coil.
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