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CASE REPORT

A Rare Case of Transcatheter Closure of Both Inlet and Outlet of a Left Coronary Artery-to-Left Ventricular Fistula with Giant Coronary Artery Aneurysm
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Abstract: A congenital coronary artery fistula (CCAF) combined with giant coronary aneurysm (CAA) is a rare congenital cardiac abnormality. We reported an 8-year-old patient who underwent transcatheter closure of both inlet and outlet of a proximal left coronary artery (LCA)-to-left ventricular (LV) fistula with CAA of 41 mm × 28 mm in diameter, during which acute occlusion of left anterior descending coronary artery (LAD) occurred immediately after device implantation at the inlet of fistula. We managed to prevent the patient from major adverse cardiac events by conservative therapy with dual antiplatelet agents instead of surgical removal of the device. The patient recovered well and had been follow-up for 2 years with no late complications reported.
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1  Introduction

A congenital coronary artery fistula (CCAF) is a rare cardiac malformation, accounting for 0.3% of patients with congenital heart disease and 0.06% of children undergoing echocardiography [1]. A giant coronary artery aneurysm (CAA), defined as an aneurysm larger than 20 mm, is an extremely uncommon disease, with reported prevalence of 5.9% in CCAFs [2]. CCAFs are usually asymptomatic early in life, especially when they are hemodynamically small shunts. Patients with large left-to-right shunts may develop congestive cardiac failure in infancy and occasionally in the neonatal period [3]. In older patients, symptoms may present such as dyspnea, angina of effort and occasionally arrhythmias [4]. Treatment is often advocated to reduce the risk of complications, including myocardial ischemia, infective endocarditis, thrombus formation, congestive heart failure, atrial and ventricular arrhythmias, and cardiac tamponade due to spontaneous rupture of a CAA [3–5].

Transcatheter intervention has been considered as an alternative therapy for a CCAF in recent years [6]. However, reported clinical experience regarding transcatheter closure of a CCAF with giant CAA have been very limited [7–9]. We present in this article, a rare case of transcatheter closure of both inlet and outlet of a proximal left coronary artery (LCA)-to-left ventricular (LV) fistula with giant CAA (41 mm × 28 mm in diameter). Although acute occlusion of left anterior descending coronary artery (LAD) occurred immediately after device implantation at the inlet of fistula, conservative treatment with dual antiplatelet agents for this challenging complication was successful, and the patient recovered well without any complications.

2  Case Report

An 8-year-old girl (weight 16.5 kg) was referred to our department because of discovery of continuous cardiac murmur. On admission, her temperature was 36.8°C, and her blood pressure was 100/55 mmHg. Her heart rate was 90 bpm. Oxygen saturation was 100%. 3/VI continuous murmur could be heard at the 4th–5th intercostal space near the left sternal border. Electrocardiography (ECG) showed normal sinus rhythm.

Transthoracic echocardiography (TTE) revealed a severe dilation of the LCA ostium with a giant aneurysmal coronary artery located above the intraventricular septum (IVS) (Figs. 1A and 1B). The coronary artery was draining into LV cavity through an orifice with diameter of 4.0 mm. Color Doppler flow imaging detected a continuous double-phase turbulent spectrum at the orifice, suggesting the presence of an LCA-to-LV fistula (Figs. 1C and 1D). Since no sign of left ventricular overload was present, the shunt was considered small degree. Three-dimensional computed tomography (3D-CT) scan confirmed that the fistula was proximal type, originating from anterior interventricular branch of LCA and draining into LV cavity with giant CAA of 41 mm × 28 mm in diameter (Figs. 2A and 2B). Compression of both LV and right ventricular outflow tract (RVOT) by the giant CAA was seen (Figs. 2C and 2D). If left untreated, the patient would be in danger of aneurysm rupture, thrombus formation in the CAA, and heart failure. Taking all these factors into consideration, and to relieve compression of LV and RVOT, we decided to perform transcatheter closure of both the inlet and outlet of the fistula for the patient.
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Figure 1: Pre-procedual TTE revealed a LCA-to-LV fistula with giant CAA. (A) The LCA (arrow) was significantly dilated in parasternal short-axis view (PSAX). (B) A giant CAA located above the IVS with compression of LV was demonstrated in apical four-chamber view (A4C). (C) The outlet of the fistula (arrow) in LV was detected (A4C). (D) The inlet of the fistula (arrow) from LCA was detected (PSAX)

[image: images]

Figure 2: 3D-CT scan showed the LCA-to-LV fistula with giant CAA. (A) The fistula originated from LCA, and LV compression by the CAA was seen. Red arrow indicated the inlet of the fistula. (B) Compression of RVOT by the CAA was present. Red arrow indicated the inlet of the fistula. (C) 3D Reconstruction confirmed the compression of LV by the CAA. (D) 3D Reconstruction confirmed the compression of RVOT by the CAA

During the procedure, coronary angiography further confirmed the abnormalities in these structures and excluded any other coronary artery lesions (Fig. 3A). The diameters at the inlet and outlet of fistula were 7.2 and 3.5 mm, respectively. An arterial-arterial loop was created, and a 6-Fr sheath was delivered anterogradely through the aneurysm and reached to the drainage site. A 04-04 mm Amplatzer duct occluder II (ADO II, Abbott Structural Heart, Plymouth, MN, USA) and a 12 mm Amplatzer vascular plug II (AVP II, Abbott Structural Heart, Plymouth, MN, USA) were deployed at the outlet and inlet of fistula, respectively (Figs. 3B and 3C). After releasing the AVP II, repeated coronary angiography showed that distal LAD was occluded (Fig. 3D). However, there was no ST-T changes on 12-lead ECG during the procedure. Since the patient was at high risk of ventricular septal hematoma and left ventricular function impairment after incision of the aneurysm, we decided to keep the patient under conservative treatment instead of surgical removal of the device and ended the procedure.
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Figure 3: The procedure of transcatheter closure of the LCA-to-LV fistula with giant CAA. (A) RAO 30° and CRA 20° projection of left coronary angiography showed that the fistula originated from the anterior interventricular branch and drained to LV with an aneurysm of 41 mm × 28 mm in size. (B) A 04-04-mm ADO II (red arrow) was deployed at the outlet of fistula, and a 12-mm AVP II was deployed (white arrow) at the outlet of fistula at RAO 30° and CRA 20° projection. (C) CRA 40° projection of left coronary angiography showed that LAD (arrow) was visible before release of the AVP II. (D) CRA 40° projection of left coronary angiography showed that LAD was obstructed by the AVP II intermediately after release. White arrow indicated the occluded LAD

At postoperative day 1, the patient experienced elevation of cardiac troponin T (TnT, peak of 448 pg/mL; normal values < 14 pg/mL) and creatine kinase-MB (CK-MB, peak of 41.9 U/L; normal values < 24 U/L). Although no elevation of ST segment or ST-T changes was detected in ECG, her 24-h holter monitoring showed period of junctional escape rhythm and aberrant ventricular conduction, indicating potential myocardial ischemia (Figs. 4A and 4B). TTE demonstrated both devices were well located, without apparent residual shunt (Figs. 5A and 5B). Thrombus formation was detected within the CAA (Fig. 5C), and LCA ostium was still dilated (Fig. 5D). The patient was given dual antiplatelet therapy with aspirin (5 mg/kg) and clopidogrel (1 mg/kg). The remaining postoperative course was uneventful. Her ECG returned to normal sinus rhythm at postoperative day 2, and level of CK-MB returned to normal level (21 U/L). The patient recovered well and was discharged at postoperative day 7 post procedure without complications.
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Figure 4: ECG results at postoperative day 1. (A) ECG showed sinus tachycardia. (B) 24-h holter monitoring showed period of junctional escape rhythm and aberrant ventricular conduction
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Figure 5: TTE results at postoperative day 1. (A) The AVP II (red arrow) was located at the inlet of fistula without residual shunt in parasternal long-axis view (PLAX). (B)The ADO II (red arrow) was located at the outlet of fistula without residual shunt (A4C). (C) Thrombus formation (red arrow) was detected within the CAA (A4C). (D) LCA was still significantly dilated (PSAX)

The patient was prescribed with dual antiplatelet therapy for a total of 6 months. Follow-up TTE at 2 years showed shrinkage size of CAA, and the two devices were in proper position without residual shunt (Figs. 6A and 6B). The diameter of LCA ostium has significantly reduced (Fig. 6C). LV function was normal (LV ejection fraction 62%), without signs of regional wall motion abnormality. Follow-up ECG at 2 years showed normal sinus rhythm (Fig. 6D). The patient was in good clinical conditions, without cardiovascular symptoms or signs of late complications such as myocardial infarction or thromboembolism.
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Figure 6: 2-year follow-up results. (A) Shrinkage size of CAA was demonstrated in TTE (A4C). Red arrow indicated the CAA. (B) Red arrow indicated the implanted device (PLAX). (C) Size reduction of LCA ostium was detected (PSAX). (D) ECG showed normal sinus rhythm

3  Discussion

A CCAF draining into LV with giant CAA is an extremely rare pathology, and only a few treated cases have been reported in the literature [2,8]. Moreover, most of the fistulas with giant CAA originated from right coronary artery [10–14]. Li et al. [2] reported that CCAFs with giant CAA were diagnosed in 5 of 30,268 patients who underwent heart surgery, and only 1 of the fistulas originated from LCA. Because of the rare entity of this malformation, standard treatment strategies have not been established. In most cases, surgical closure of the fistula and incision of the aneurysm were applied [2,15].

For adults, atherosclerosis was found to be the most common cause (50%) of CAAs, followed by Kawasaki disease and congenital causes (17%) [16]. In children less than 5 years old, Kawasaki disease was an important etiology of CAAs [17]. In our case, the diagnosis of a CCAF with a CAA was based on the following reasons: (1) The CAA was confined to LCA, while Kawasaki disease usually affects more than 1 artery; (2) Coronary angiography revealed the existence of the CAA without concomitant stenosis in the affected coronary artery, while coronary artery stenosis was often seen in Kawasaki disease [18]; (3) The diagnosis of the fistula was confirmed to be originated from LCA and drained into LV by coronary angiography; (4) The patient had no symptoms of Kawasaki disease, such as fever, rash, extremity changes and conjunctivitis, or had a history of Kawasaki disease.

Wang et al. [7] reported that long-term outcome of transcatheter closure of CCAF draining to LV was satisfactory in patients without giant CAA. However, in patients with giant CAA, whether transcatheter closure was beneficial or not remained uncertain, mainly due to the fact that only 3 patients with giant CAA were included in the study [7]. In our case, the patient was at high risk of ventricular septal hematoma and left ventricular function impairment after surgical ligation of the fistula and incision of the aneurysm, because the fistula and CAA originated from the anterior interventricular branch which supplies the majority of IVS. Therefore, trancatheter closure of the fistula, rather than surgical procedure, was eventually performed in our case.

Gowda et al. [19] suggested that for proximal-type CCAFs, transcatheter closure of the fistula should be as close to the coronary origin as possible, and closure of the distal end at the same time, could contribute to the absence of thrombosis. For a proximal CCAF with CAA, although occlusion of the aneurysm distally could help avoid obstruction of the proximal feeding coronary artery, however, closure at the exist point of the aneurysm without closure at the entry point at the same time could lead to progressive aneurysm dilation and thrombus formation within the aneurysm [9,20]. Therefore, transcatheter closure of both the inlet and outlet of the fistula to exclude the aneurysm has been recommended to reduce the risk of complications such as aneurysm dilation, spontaneous rupture of aneurysm, and thrombosis in the dilated feeding coronary artery after closure [20,21].

In consistent with previous studies, we performed device closure in both inlet and outlet of the LCA-to-LV fistula. Follow-up UCG showed shrinkage size of giant CAA and dilated LCA, indicating that this treatment strategy was effective. After LAD was occluded, signs of myocardial injury were presented, including elevations of levels of TnT and CK-MB, and potential ischemic changes in holter monitoring. However, the patient was free from symptoms of myocardial infarction or severe myocardial ischemia, which may be due to the fact that blood supply of distal LAD has been significantly reduced because of coronary steal phenomenon caused by the proximal CCAF, and collateral blood supply from other coronary arteries prevented the relevant myocardium from ischemia. As a result, we considered that conservative treatment with dual antiplatelet agents may be a better and less harmful option in comparison to surgical procedure. The patient has been free from myocardial ischemic complications as yet. However, long-term follow-up was needed because she was still at high risk of potential complications related to the obstructed LAD and the low flow in the dilated LCA, such as coronary thrombosis and myocardial ischemia.

4  Conclusion

This case report illustrates that transcatheter closure of both inlet and outlet of the fistula might be a effective treatment strategy for a LCA-to-LV CCAF with giant CAA. Although acute LAD obstruction occurred immediately after device implantation, the patient was successfully treated with dual antiplatelet therapy without late complications. Moreover, optimal treatment approaches should be tailored individually, according to the distinct characteristics of affected coronary arteries and clinical presentation of patients with this type of CCAF.
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