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Coronary aneurysms are classically defined as a segment of the artery in which dilation exceeds the diameter of an adjacent portion (considered as a reference point) by more than 1.5 times. In rare instances, coronary artery aneurysms are large enough to be called giant coronary artery aneurysms, which have been reported as occurring with an incidence of 0.02%. However, there is no clear consensus on how giant coronary artery aneurysms should be defined, and their aetiology is not entirely clear; many causes have been suggested, with atherosclerosis being the most common among adults, accounting for up to 50% of cases, and paediatric diseases, such as Kawasaki disease and Takayasu arteritis, being the other main aetiology. Although giant coronary artery aneurysms are often incidental findings, many complications, such as local thrombosis, distal embolization, rupture and vasospasm, associated with ischaemia, heart failure and arrhythmias, have been reported. The optimal medical management, interventional or surgical, still needs to be clarified. This literature review aims to summarize current knowledge of giant coronary artery aneurysms.

Background

A coronary artery aneurysm is not an uncommon entity in the catheterization laboratory. In rare instances, coronary artery aneurysms (CAAs) are large enough to be called giant CAAs (GCAAs), which have been reported as occurring with an incidence of 0.02% [START_REF] Li | Surgical treatment of giant coronary artery aneurysm[END_REF][START_REF] Morita | A case of giant coronary artery aneurysm with fistulous connection to the pulmonary artery: a case report and review of the literature[END_REF]. Diameters greater than 20 mm, 40 mm or 50 mm, or quadruple the reference vessel diameter have all been proposed as a definition in the medical literature, but there is still no clear consensus on how a GCAA should be defined [START_REF] Li | Surgical treatment of giant coronary artery aneurysm[END_REF][START_REF] Morita | A case of giant coronary artery aneurysm with fistulous connection to the pulmonary artery: a case report and review of the literature[END_REF]. The aetiology of GCAAs is not entirely clear; many causes have been suggested, among which atherosclerosis is the most common in adults, accounting for up to 50% of cases, with paediatric diseases such as Kawasaki disease and Takayasu arteritis being the other main aetiologies [START_REF] Morita | A case of giant coronary artery aneurysm with fistulous connection to the pulmonary artery: a case report and review of the literature[END_REF]. Although GCAAs are often incidental findings, many complications, such as local thrombosis, distal embolization, rupture and vasospasm, associated with myocardial ischaemia, heart failure and arrhythmias, have been reported [START_REF] Kawsara | Management of Coronary Artery Aneurysms[END_REF]. The optimal medical management of GCAAs, interventional or surgical, still needs to be clarified. This literature review aims to summarize current knowledge of GCAAs.

Definition and epidemiology

CAAs were first described by Morgagni in 1761, but are still poorly known, and data on them are still scarce. A CAA is defined as a localized dilation of more than 1.5 times the diameter of an adjacent artery. This enlargement is sometimes so significant that it can be called a GCAA. Although there is no agreed-upon definition, a scientific statement from the American Heart Association on Kawasaki disease proposed that CAAs with a diameter > 8 mm could be called large CAAs or GCAAs [START_REF] Mccrindle | Diagnosis, Treatment, and Long-Term Management of Kawasaki Disease: A Scientific Statement for Health Professionals From the American Heart Association[END_REF]. Other authors decided to consider CAAs as "giant" if their diameter was > 20 mm [START_REF] Cao | Giant coronary artery aneurysm with fistula to the pulmonary artery complicated by frequent ventricular premature contractions: a case report[END_REF]. As a result of the development of interventional cardiology over these last few years and, more recently, multislice computed tomography coronary angiography (MSCT-CA), the reported incidence of these aneurysms has increased. We assess that 0.2-4.9% [START_REF] Swaye | Aneurysmal coronary artery disease[END_REF][START_REF] Syed | Coronary artery aneurysm: a review[END_REF][START_REF] Tunick | Discrete atherosclerotic coronary artery aneurysms: a study of 20 patients[END_REF] of patients undergoing coronary angiography present with CAAs. GCAAs are far less common; studies have reported an incidence of 0.02% in the general population, although this number obviously depends on the size definition [START_REF] Li | Surgical treatment of giant coronary artery aneurysm[END_REF]. It is important to highlight that the incidence of GCAAs might be underestimated if only angiographical studies are considered, as thrombi can conceal the artery's true diameter.

Clinical presentation

Patients with CAAs can be completely asymptomatic, and the CAA may be discovered incidentally during angiography (when performed for silent ischaemia or a preoperative check-up). When symptomatic, acute coronary syndrome, angina pectoris or dyspnoea can occur [13] (Fig. 1). CAAs may be revealed by other complications, such as fistula, cardiac compression, tamponade, congestive heart failure or superior vena cava syndrome (Table 1). GCAAs are more often symptomatic, and can sometimes even mimic a mediastinal mass or cardiac tumour [START_REF] Dadkhah Tirani | Giant Right Coronary Artery Aneurysm Mimicking a Mediastinal Cyst With Compression Effects: A Case Report[END_REF]. In large series, the right coronary artery has been found to be the most frequent localization of CAAs (> 40%), followed by the left anterior descending and left circumflex arteries [START_REF] Demopoulos | The natural history of aneurysmal coronary artery disease[END_REF]. In a few cases, multivessel GCAAs have been described.

Aetiologies and pathophysiology

Atherosclerosis is the principal cause of coronary aneurysms [START_REF] Cohen | Coronary artery aneurysms: a review of the natural history, pathophysiology, and management[END_REF] (Fig. 2). The underlying pathophysiological mechanisms are unclear. Atherosclerosis might diminish tolerance to intraluminal pressure, and thus lead to artery dilation. Yet only a limited subset of patients who present atherosclerosis develop CAAs, so genetic predisposition has been proposed as a hypothesis. Matrix metalloproteinases (MMPs) might be involved, because these enzymes play a role in proteolysis of connective tissue proteins. A specific allele of the MMP gene -MMP3-5A -was found to be significantly more prevalent in patients with CAAs (P = 0.009) [START_REF] Lamblin | Polymorphisms in the promoter regions of MMP-2, MMP-3, MMP-9 and MMP-12 genes as determinants of aneurysmal coronary artery disease[END_REF]. Other than atherosclerosis, various pathologies can be associated with GCAAs, including congenital GCAAs, Kawasaki disease, Takayasu arteritis, conjunctive tissue disease (Marfan syndrome, Ehlers-Danlos syndrome, fibromuscular dysplasia, neurofibromatosis), other forms of vasculitis (lupus, polyarteritis nodosa, Behçet's disease, rheumatoid arthritis, ankylosing spondylitis, scleroderma), infections (human immunodeficiency virus, bacterial, mycobacterial, syphilis, Lyme disease, mycotic aneurysm, septic emboli), drugs (cocaine, amphetamine, protease inhibitors), chest trauma, tumour and cardiac lymphoma. Percutaneous coronary intervention (PCI) has also been reported as a trigger for aneurysm formation. CAAs after stent implantation have been reported with an incidence rate ranging from 0.2% to 2.3% [START_REF] Aoki | Coronary artery aneurysms after drug-eluting stent implantation[END_REF]. Risk factors for CAA development after drug-eluting stent implantation are chronic total occlusion, lesion length > 33 mm, lesion on the left anterior descending artery and implantation in an infarct-related artery [START_REF] Kim | Clinical outcomes and the risk factors of coronary artery aneurysms that developed after drug-eluting stent implantation[END_REF]. CAA formation after procedures using a drug-coated balloon [START_REF] Zhang | Coronary artery aneurysm formation after drug-coated balloon treatment of de novo lesions: Two case reports[END_REF], a bioresorbable vascular scaffold [START_REF] Picard | Early Multiple Coronary Micro Aneurysms After Bioresorbable Vascular Scaffold Implantation[END_REF] or a rotablator [START_REF] Kaneko | Coronary artery pseudoaneurysm formed after stuck rotablator: IVUS and MDCT findings[END_REF] have also been reported (Table 2).

Kawasaki disease is a systemic vasculitis of unknown origin that mostly affects children aged < 5 years. The prognosis depends on the occurrence of coronary lesions, such as CAAs. In the absence of treatment, around 25% of patients will develop CAAs, which can be reduced to < 5% with adequate management [START_REF] Durongpisitkul | The prevention of coronary artery aneurysm in Kawasaki disease: a meta-analysis on the efficacy of aspirin and immunoglobulin treatment[END_REF]. Takayasu arteritis is another inflammatory condition, mostly known to affect the aorta and its branches. However, around 10-12% of patients present coronary artery abnormalities, such as aneurysms [START_REF] Panja | Coronary artery lesions in Takayasu's arteritis--clinical and angiographic study[END_REF][START_REF] Sharma | Takayasu arteritis may be underdiagnosed in North America[END_REF]. In contrast to Kawasaki disease, which is a children's disease, Takayasu arteritis affects young adults (aged < 40 years). The origin of this disease is unknown, and the treatment consists of corticosteroids, immunosuppressive therapy, biotherapy and sometimes surgery [START_REF] Keser | Management of Takayasu arteritis: a systematic review[END_REF].

In 2009, Jha et al. [START_REF] Jha | Giant right coronary artery aneurysmcase report and literature review[END_REF] collected all GCAA cases reported in the literature, including 28 cases of GCAAs. Atherosclerosis was found to be the cause in 14 patients (50%). Other aetiologies were Takayasu arteritis (n = 1, 3.6%), Kawasaki disease (n = 1, 3.6%), systemic lupus erythematosus (n = 1, 3.6%) and stent implantation (n = 2, 7.2%). Apart from clinical signs and associated pathologies that can point to a specific diagnosis, histopathology, when performed after cardiac surgery, can help to identify the aetiology. The main histopathological findings are summarized in Table 2.

CAAs and vasculitis

There is no pathognomonic clinical sign or specific test to diagnose Kawasaki disease. Although it is mainly a paediatric concern, it can sometimes affect adults. When CAAs are diagnosed, the mere absence of history of Kawasaki disease is not enough to rule out its pathophysiological implication.

Studies have shown that 5% of myocardial infarctions in young adults might be caused by Kawasaki disease [START_REF] Daniels | Prevalence of Kawasaki disease in young adults with suspected myocardial ischemia[END_REF]. Daniels et al. published a list of clinical and angiographical criteria to identify CAAs that might be sequalae of Kawasaki disease: proximal location of aneurysm; size of aneurysm ≥ 8 mm; age < 30 years; no major coronary artery risk factors; and absence of significant coronary stenosis (≥ 50%). Furthermore, CAAs might be considered as sequelae of Kawasaki disease if other causes can be ruled out.

Although Takayasu arteritis is a rare disease, coronary artery lesions, including aneurysms, may occur in 10-12% of patients [START_REF] Panja | Coronary artery lesions in Takayasu's arteritis--clinical and angiographic study[END_REF][START_REF] Sharma | Takayasu arteritis may be underdiagnosed in North America[END_REF]. A diagnosis of exclusion of such an aetiology should include a complete clinical examination (blood pressures at both extremities, palpation of all arterial pulses, search for murmurs on arterial paths, etc.) and a laboratory work-up for inflammatory syndrome.

Vessel imagery, such as MSCT-CA or magnetic resonance imaging, might be useful, as Takayasu arteritis mostly affects the aorta and its main branches.

A hypothesis of other forms of vasculitis should only be proposed in case of warning signs, because of their rarity.

Imaging techniques

Coronary angiography is the "gold standard" for diagnosis and evaluation of CAAs, providing information on the aneurysm's anatomy (size, shape, number and location) and associated coronary artery disease, such as atherosclerosis. Moreover, coronary angiography enables evaluation of the entire coronary artery structure (stenosis, collateral arteries, anatomical variations, etc.). The main limitation of coronary angiography is underestimation of aneurysm size in case of intraluminal thrombi, as angiography consists of a "luminogram", and cannot detect a wall artery anomaly. Indeed, delayed antegrade contrast filling and contrast stagnation in the dilated coronary segment can hamper optimal coronary angiography imaging.

To fully comprehend the coronary structures, MSCT-CA can be performed. Besides adding information about aneurysm structure and morphology, MSCT-CA helps to capture complex anatomy and detect intraluminal thrombi. Like coronary angiography, MSCT-CA may assess the presence of associated coronary artery disease. Furthermore, three-dimensional reconstruction facilitates an understanding of the relationship between the aneurysm and surrounding organs, and its sensitivity to detect GCAAs is close to 100% [START_REF] Kanamaru | Assessment of coronary artery abnormalities by multislice spiral computed tomography in adolescents and young adults with Kawasaki disease[END_REF].

Other non-invasive imaging techniques, such as echocardiography (transthoracic and transoesophageal), have been shown to be of value in the investigation of CAAs, especially complicated GCAAs. The non-irradiation nature of this test and its easy access explain why it is considered as the first line of investigation in patients presenting CAAs secondary to Kawasaki disease. Indeed, it has both high sensitivity and high specificity for evaluation of the proximal segment of the left main coronary artery and the right coronary artery [START_REF] Mccrindle | Diagnosis, Treatment, and Long-Term Management of Kawasaki Disease: A Scientific Statement for Health Professionals From the American Heart Association[END_REF]. Magnetic resonance imaging is also a valuable imaging technique for detecting CAAs. In patients presenting with Kawasaki disease, it might be a non-ionizing alternative to MSCT-CA. The advantages and disadvantages of the different imaging techniques are summarized in Table 3.

Complications and prognosis

In rare cases, artery dilation can lead to dissection, rupture, thrombosis with secondary myocardial infarction, pericardial tamponade or fistula [START_REF] Daneshvar | Spontaneous rupture of a left main coronary artery aneurysm[END_REF][START_REF] Libertini | Giant Circumflex Artery Aneurysm With a Coronary Sinus Fistula[END_REF][START_REF] Manzo-Silberman | Spontaneous rupture of a coronary artery[END_REF]. Compression of the surrounding structures has also been described in case of GCAAs [START_REF] Wang | A Giant Right Coronary Artery Aneurysm Leading to Tricuspid Stenosis[END_REF]. Thrombus formation within the aneurysm and distal embolization are also possible complications because of the abnormal blood flow inside the aneurysm.

The highest risk of thrombi occurs when the diameter of the aneurysm exceeds 5 mm [START_REF] Daniels | Prevalence of Kawasaki disease in young adults with suspected myocardial ischemia[END_REF].

Several studies have aimed to establish the clinical significance of CAAs. It has been suggested that CAA prognosis is mostly linked to the gravity of associated coronary artery obstructive disease, and that CAAs might not confer additional risk [START_REF] Zhang | Prognostic Value of Coronary Artery Stenoses, Markis Class, and Ectasia Ratio in Patients with Coronary Artery Ectasia[END_REF]. Other studies have shown contradictory results in patients presenting acute myocardial infarction [START_REF] Doi | Coronary Artery Ectasia Predicts Future Cardiac Events in Patients With Acute Myocardial Infarction[END_REF][START_REF] Nunez-Gil | Coronary aneurysms in the acute patient: Incidence, characterization and long-term management results[END_REF]. Because of the low prevalence of CAAs, cohorts have small sample sizes, and differences in outcomes might be hard to detect. Boles et al.

found, over a follow-up of 10 years, a higher cardiovascular mortality rate in the presence of CAAs, suggesting the need for prolonged observational studies [START_REF] Boles | Coronary artery ectasia carries worse prognosis: a long-term follow-up study[END_REF]. In addition, the Coronary Artery Aneurysm Registry (CAAR) [START_REF] Nunez-Gil | Coronary artery aneurysms, insights from the international coronary artery aneurysm registry (CAAR)[END_REF], the largest multicentre registry (including > 1500 patients), found mortality and major adverse cardiac events (MACE) rates of 15.3% and 31%, respectively. CAAs have been associated with severe obstructive coronary artery disease and may be a sign of advanced atherosclerotic disease [START_REF] Nunez-Gil | Coronary aneurysms in the acute patient: Incidence, characterization and long-term management results[END_REF][START_REF] Warisawa | High prevalence of coronary artery events and non-coronary events in patients with coronary artery aneurysm in the observational group[END_REF].

Management Medical therapy

Medical therapy for CAAs usually consists of antithrombotic and anti-ischaemic therapy. CAAs are large entities, the prognosis of which may depend on many factors (aetiology, size, form, underlying coronary artery disease, symptomatic features, etc.). Because of the lack of randomized controlled trials, their treatment is largely dogmatic, and should be tailored to each patient.

Statins, angiotensin-converting enzyme inhibitors and beta-blockers

Several hypotheses have been proposed concerning the use of statins and angiotensin-converting enzyme inhibitors. The concentration of the enzyme MMP3 has been found to be higher in patients with CAAs. Therefore, statins might have a therapeutic place, as they can inhibit secretion of MMP1, MMP2 and MMP3 [START_REF] Luan | Statins inhibit secretion of metalloproteinases-1, -2, -3, and -9 from vascular smooth muscle cells and macrophages[END_REF]. In addition, because atherosclerosis ought to be the main aetiology of CAAs, patients should be treated aggressively with cholesterol-lowering therapies, including high-dose statins. Likewise, polymorphism of the angiotensin I enzyme might be a risk factor for developing CAAs, and the use of angiotensin-converting enzyme inhibitors should be studied in order to prevent CAA progression. However, this remains to be proven in long-term studies [START_REF] Gulec | Deletion polymorphism of the angiotensin I converting enzyme gene is a potent risk factor for coronary artery ectasia[END_REF]. These treatments are often prescribed, but mainly for their antihypertensive effect [START_REF] Doi | Coronary Artery Ectasia Predicts Future Cardiac Events in Patients With Acute Myocardial Infarction[END_REF]. There are no prospective data on the specific role of beta-blockers in CAA outcome; their use is a matter of debate because they can increase vasospasm, but also lower myocardial oxygen demand. In observational studies, the prescription rate for beta-blockers is around 50% [START_REF] Doi | Coronary Artery Ectasia Predicts Future Cardiac Events in Patients With Acute Myocardial Infarction[END_REF].

Antithrombotic therapies

Whether or not, and how and how long antiplatelet and/or anticoagulant therapies should be prescribed are questions under consideration, especially when CAAs are found incidentally. As atherosclerosis ought to be the main aetiology for CAAs, it seems legitimate to use antithrombotic therapy in case of associated coronary artery disease. Numerous studies have shown that patients with CAAs are more likely to exhibit an increased number of coronary risk factors [START_REF] Nunez-Gil | Coronary aneurysms in the acute patient: Incidence, characterization and long-term management results[END_REF][START_REF] Nunez-Gil | Coronary artery aneurysms, insights from the international coronary artery aneurysm registry (CAAR)[END_REF]. Thus, CAAs might be a more aggressive form of atherosclerosis. Anticoagulants -specifically vitamin-K antagonists -are often used in case of thrombus caused by flow disturbances, because of the risk of distal embolization, but there are no consistent large-scale data on this matter. Doi et al. [START_REF] Doi | Coronary Artery Ectasia Predicts Future Cardiac Events in Patients With Acute Myocardial Infarction[END_REF] raised a potent beneficial effect of warfarin in patients with coronary artery ectasia. In their study, the presence of coronary artery ectasia was associated with a higher risk of MACE, cardiac death and non-fatal myocardial infarction. Among 51 patients with coronary artery ectasia, 19 were treated with warfarin, and eight achieved a target therapeutic time > 60%. These patients presented no MACE, whereas MACE occurred in 14 of 43 (33%) patients with a target therapeutic time < 60% (P = 0.03). In patients with Kawasaki disease, current guidelines recommend anticoagulation only in selected patients with large or rapidly expanding CAAs [START_REF] Mccrindle | Diagnosis, Treatment, and Long-Term Management of Kawasaki Disease: A Scientific Statement for Health Professionals From the American Heart Association[END_REF]. In the Coronary Artery Aneurysm Registry (CAAR), antiplatelet therapy was found to be used widely. Aspirin was the most prescribed treatment (90.2%), with 64.8% of patients receiving dual antiplatelet therapy for a median duration of 12 months. Additional anticoagulation or prolonged dual antiplatelet therapy could be considered for aneurysms with multivessel disease or in case of high thrombotic risk, and was prescribed in only 13.4% of patients [START_REF] Nunez-Gil | Coronary artery aneurysms, insights from the international coronary artery aneurysm registry (CAAR)[END_REF]. A retrospective study suggested that more intense and prolonged antithrombotic treatment may result in lower mortality rates [START_REF] Nunez-Gil | Coronary aneurysms in the acute patient: Incidence, characterization and long-term management results[END_REF].

Interventional therapy

Depending on GCAA phenotype (i.e. saccular, fusiform, ectasia) and the initial presentation (asymptomatic, thrombosis, rupture, external compression), surgery or PCI can be indicated (Table 4 and Fig. 3). Alongside the development of the latter in the management of coronary artery disease, interventional therapy has been widely employed for CAAs [START_REF] Zeb | Treatment of coronary aneurysms with covered stents: a review with illustrated case[END_REF].

PCI

In case of PCI, two main techniques are usually performed. The first technique uses an off-label polytetrafluoroethylene-covered stent, initially indicated for the treatment of acute coronary artery perforation, to exclude the aneurysm (Fig. 4). The second technique uses coil embolization, with or without support of a stent, to prevent coil dislocation [START_REF] Kawsara | Management of Coronary Artery Aneurysms[END_REF]. Adjunctive therapy to PCI can include glycoprotein IIb/IIIa receptor inhibitors, because of the frequency of major thrombus burden, especially in acute coronary syndrome [START_REF] Yip | Clinical features and outcome of coronary artery aneurysm in patients with acute myocardial infarction undergoing a primary percutaneous coronary intervention[END_REF]. Recent studies have shown that PCI appears to be a long-term safe and effective strategy compared with coronary artery bypass grafting (CABG), and the use of drugeluting stents seems to be associated with better outcomes [START_REF] Nunez-Gil | Coronary aneurysms in the acute patient: Incidence, characterization and long-term management results[END_REF][START_REF] Nunez-Gil | Coronary artery aneurysms, insights from the international coronary artery aneurysm registry (CAAR)[END_REF]. It is important to highlight that most published cases concern symptomatic patients, and that there is therefore a lack of data for asymptomatic CAAs.

Surgical treatment

Surgical therapy has been reported, and consists of aneurysm ligation, resection, marsupialization with interposition graft, aneurysmectomy or thrombectomy associated with CABG [START_REF] Li | Surgical treatment of giant coronary artery aneurysm[END_REF][START_REF] Hous | Alternative Approach for the Surgical Treatment of Left Main Coronary Artery Aneurysm[END_REF] (Fig. 1).

Deciding between interventional and surgical strategies is frequently difficult, and many factors have to be considered. In case of coronary artery disease, CABG might be associated with more complete revascularization, and tends to be favoured in multivessel disease, if there is left main coronary artery involvement or in patients with diabetes. Surgical therapy is preferred in case of mechanical complications, such as fistula, compression or rupture. Reviews have also shown that surgery is used widely for GCAAs over other techniques. Our current strategy is summarized in Fig. 3 andTable 4.

Conclusions

GCAAs are rare, and are mostly caused by atherosclerosis. Nevertheless, Kawasaki disease, Takayasu arteritis and other forms of vasculitis should be excluded, as they can often benefit from specific treatments. Patients with GCAAs are at high risk of complications, and should benefit from medical therapy and aneurysm exclusion, by either percutaneous or surgical techniques. However, treatment strategies have not been investigated, and warrant further research. 

Figure 1 .

 1 Figure 1. Giant left anterior descending artery aneurysm, complicated by lateral ST-segment elevation myocardial infarction, treated by medical therapy followed by surgical aneurysm resection and coronary artery bypass grafting. A. Electrocardiogram showing sinus rhythm and ST-segment elevation in D1-aVL leads. B. Coronary angiography, right anterior oblique caudal view showing giant aneurysm (arrow). C. Coronary angiography, right anterior oblique cranial view showing giant aneurysm (arrow). D. Computed tomography coronary angiography axial view showing calcified and partially thrombosed giant coronary aneurysm (arrow), with a star indicating the thrombosed lumen. E. Computed tomography coronary angiography three-dimensional reconstruction showing giant coronary aneurysm. F. Star indicating the giant aneurysm, thick arrow showing the aorta and thin arrow showing the pulmonary artery. G. Star indicating the aneurysmal sac. H. Star indicating the aneurysmal sac emptied from thrombus, and thick arrow showing the ramus intermedius originating from the aneurysm. I. Coronary artery bypass graft to the left anterior descending artery (dotted arrow), the second diagonal branch (thick arrow) and the first diagonal branch (thin arrow).

Figure 2 .

 2 Figure 2. Anatomopathological examination of an atherosclerotic aneurysm. A. Macroscopic view of the aneurysm; thrombus on the right side and aneurysm wall on the left side. B. Haematoxylin Eosin Saffron (HES) colouration: ×10 microscopic view showing non-specific inflammation and calcified plaque of the aneurysm wall. C. HES colouration: ×5 microscopic view showing fibrotic calcified plaque of the aneurysm wall. D. HES colouration: ×10 microscopic view showing non-specific inflammation of the aneurysm wall.

Figure 3 .

 3 Figure 3. Proposed algorithm for coronary artery aneurysm (CAA) management.

Figure 4 .

 4 Figure 4. Percutaneous treatment of giant coronary aneurysm, with aneurysm exclusion by covered stent and stenosis treatment by drug-eluting stent. A. Coronary angiography: right anterior oblique cranial view showing giant aneurysm (arrow). B. Computed tomography coronary angiography showing calcified stenosis and giant coronary aneurysm (arrow) C. Computed tomography coronary angiography three-dimensional reconstruction showing giant coronary aneurysm (arrow). D. Coronary

Table 1

 1 Coronary artery aneurysm definition, prevalence, risk factors and main clinical presentation modes.

		Coronary artery aneurysm	Giant coronary aneurysm
	Definition	Dilatation > 1.5 reference vessel size	No consensual definition: > 20 mm or
		(or > 50% reference vessel size)	> 4 times normal vessel
	Incidence	0.2-4.9%	≈ 0.02%
	Potential risk factors Male sex	
		Hyperlipidaemia	
		Hypertension	
		Smoking	
		Cocaine use	
	Clinical presentation Asymptomatic	
		Stable angina	
		Acute coronary syndrome	
		Cardiac compression	
		Congestive heart failure	
		Superior vena cava syndrome	
		Tamponade	
		Left-right shunt in case of fistulae	
		Sudden death	

Table 2

 2 Main coronary artery aneurysm aetiologies and histology. disease: inflammatory obliterative endarteritis of the vasa vasorum, endothelial cell swelling and mononuclear perivascular infiltration, with destruction of tunica media and fibrosis; polyarteritis nodosa: focal panmural, necrotizing inflammatory lesions, fibrinoid necrosis and infiltration of predominantly polymorphonuclear leukocytes; other: non-specific

	Aetiology

Table 4

 4 Therapies available for coronary artery aneurysms.

	Medical treatment	Antiplatelet therapy; ± anticoagulant; statin; angiotensin-converting enzyme inhibitor; ± beta-blockers
	Specific medical treatment	Intravenous immunoglobulin (Kawasaki disease); steroids and immunosuppressive therapy (Takayasu arteritis)
	Interventional therapies	
	Surgical therapy	Aneurysmectomy; aneurysm ligation/resection; thrombectomy; ± CABG
	Arguments in favour of surgical therapy	Multivessel disease; left main coronary artery involvement; mechanical complications (fistula, compression or
		rupture); concomitant valve surgery; multiple CAAs

PCI

Flow restauration (balloon angioplasty, stenting, etc.); covered stent; stent-assisted coiling Arguments in favour of PCI Single-vessel or focal multivessel disease; no left main coronary artery involvement; no mechanical complications; suitable anatomy for PCI CAA: coronary artery aneurysm; CABG: coronary artery bypass grafting; PCI: percutaneous coronary intervention.
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