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										Abstract

												
												Coronary Artery Ectasia is a pathology effecting nearly 4.9% of the general population. This disease process can be found in any one of the coronary arteries and often presents in patients with comorbid conditions such as coronary artery atherosclerosis and hypertension. This combination of disease processes is often difficult to treat due to the lack of peer-reviewed data and treatment guidelines for coronary artery aneurysms. Additionally, there is currently no general consensus on the use of oral anticoagulation in these patients. Here we document the case of a 60-year-old male who presented with a non-ST segment elevation myocardial infarction and was later found to have coronary artery ectasia, which was successfully treated with oral anticoagulation.
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Introduction


The Coronary Artery Surgery Study defines coronary artery ectasia (CAE), or aneurysm, as the dilation of a coronary artery more than 1.5 times the adjacent coronary artery [1]. CAE is present in ~4.9% of the general population. It is a poorly understood disease in terms of the pathogenesis, associated conditions, and treatment options [1]. While this phenomenon has been recorded in all of the coronary arteries, it is most commonly found in the right coronary artery (RCA) (68%), followed by the proximal left anterior descending coronary artery (LAD) (60%), and left circumflex coronary artery (LCx) (50%) [1,2]. The pathogenesis of this disease is likely secondary to exaggerated and expansive vascular remodeling as the result of atherosclerotic plaque formation [3,4]. Here we report a very interesting case of coronary artery ectasia presenting as an Acute Coronary Syndrome with 13 months of follow up history.


Case Report


Our patient is a 60-year-old male with a pertinent past medical history of controlled hypertension, hyperlipidemia, and non-ST segment elevation myocardial infarction (N-STEMI). He had no known coronary artery disease (CAD). In January 2021 the patient was hospitalized for an N-STEMI. He presented to the emergency department with chest pain and shortness of breath. An initial electrocardiogram conducted in the emergency department showed a normal sinus rhythm, with 1st degree AV block, left axis deviation, left anterior hemiblock, and nonspecific ST-T wave changes. Following his admission to the hospital, a transthoracic echocardiogram demonstrated left ventricular ejection fraction of 55-60% with no regional wall movement abnormalities, valvular dysfunction, or pericardial effusion. Labs conducted in the hospital were normal with the exception of the patient's troponin, which peaked at 438 ng/ml (reference range: < 0.4 ng/ml). The patient underwent diagnostic cardiac catheterization which demonstrated a patent left main coronary artery (left main), proximal LAD with aneurysms and diffuse ecstasies up to the mid segment, mid-LAD with 40% stenosis. The circumflex artery was also abnormal with diffuse ectasia in the proximal and mid-segments. Similar findings were noted in the proximal, mid, and distal Right Coronary Artery (RCA). A 70% stenosis of the mid posterior descending artery (PDA) was also noted (Figure 1A, Figure 1B and Figure 1C). Due to the results of the heart catheterization no percutaneous intervention was performed and medical therapy was instituted. The patient was treated conservatively with aspirin 81 mg, atorvastatin calcium 40 mg, clopidogrel bisulfate 75 mg, metoprolol tartrate 25 mg BID, and valsartan-hydrochlorothiazide 160 mg/25 mg.




	
		
		Figure 1: (A) Left anterior descending artery; (B) Left circumflex artery; (C) Right coronary artery; (D) Right coronary artery.  
			View Figure 1
		
	




  

Two weeks following his hospital discharge, the patient was seen in cardiology clinic. He complained of fatigue since his NSTEMI, but he denied reoccurrence of chest pain, or shortness of breath. He also denied new-onset orthopnea, palpitations, blurred vision, dizziness, or lower extremity edema. A high resolution coronary computed tomography angiography (CCTA) was ordered to determine the size of the patient's aneurysms. He was started on isosorbide mononitrate extended-release 30 mg for angina-like symptoms if they were to occur. The possibility of starting oral anticoagulation depending on results of CCTA was also discussed.



The CCTA showed extensive atherosclerotic disease in all coronary vessels. The imaging showed significant atheroma and calcification of the PDA, 2 aneurysms in the proximal RCA (Figure 1D), extensive atheroma and calcification of the left main coronary artery and LAD, as well as 2 aneurysms, 7 mm and 8.3 mm, in the proximal and mid LAD, respectively. As a result of this study, the patient was instructed to stop taking aspirin 81 mg and start apixaban 5 mg BID in addition to his other cardiac medications. He continued to state he was symptom free since his hospitalization.



Thirteen months following his hospitalization, the patient continued to follow up on a regular basis for medical management. The patient continued to remain asymptomatic without any evidence of gastrointestinal bleeding or reoccurrence of ischemic chest pain with conservative management including medications and lifestyle modifications.


Discussion


CAE is a rare condition with only a few studies completed to record the prevalence of this disease. Associated conditions appear to include significant atherosclerotic CAD as well as a history of prolonged, uncontrolled, hypertension [1]. Furthermore, the pathogenesis of CAE is quite complex and there is currently no one consensus as to the primary mechanism. But, overall, CAE is likely to occur as an exaggerated and expansive vascular modeling as the result of atherosclerotic plaque formation [3,4]. However, without a clear understanding of this disease's pathogenesis and a lack of prospective randomized trials, ideal and guideline directed medical therapy (GDMT) treatment modalities have not been introduced or agreed upon. Our patient had many of the comorbid conditions as described in the literature. The data however are often conflicting.



A study conducted in 1983 found CAE to be present in 4.9% of individuals (patient population of 20,067), while another study conducted 2 years later found the prevalence to be 1.4% (patient population of 4993) [1,5]. Likewise, several undertakings have been made to discover which the most are commonly found comorbid conditions associated to patients with CAE. A 2004 study conducted in a Singapore hospital analyzed 8641 cases of CAE and found the most common comorbid conditions to be coronary artery disease (82% of patients), hyperlipidemia (63% of population), hypertension (59% of patients), and type II diabetes mellitus (31% of patients) [6]. The prevalence of these comorbid conditions were reaffirmed 2 years later by another similar sized investigation which found coexistent coronary artery disease in 59% of patients, hyperlipidemia (54.9% of patients), hypertension (47.5% of patients), and type II diabetes mellitus (16.4% of patients) as the most common comorbid conditions in a patient with CAE [7].



CAE can be classified into 4 major subtypes depending on the degree of coronary artery involvement. Type 1 CAE describes diffuse ectasias with aneurysmal lesions in 2 vessels. Type 2 CAE involves diffuse ectasias in 1 vessel and discrete ectasias in another. Type 3 CAE is diffuse ectasias in only 1 vessel and Type 4 is classified by discrete ectasia in only 1 vessel [8]. The most common arteries which are involved, in order of descending prevalence, are the RCA, proximal LAD, and LCx. Involvement of the left main coronary artery is by far the least common presentation of CAE, only occurring in 0.1% of the population [1,2].



As previously mentioned, the pathogenesis of CAE is not fully understood. The current understanding of this disease process is that of exaggerated vascular remolding secondary to severe atherosclerotic plaque or atheroma formation [3,4]. However, the predominant mechanism and various pathways leading to exaggerated vascular remodeling is still a mystery. One research study concluded that proteolytic enzymes, such as metalloproteases, play a significant role in breaking down the intima of the blood vessel to allow for expansion [3,4].



Other suspected mechanisms include hyperinsulinism interfering with extracellular matrix production, nitric oxide production causing the breakdown of blood vessel walls, and chlamydia pneumoniae producing heat shock proteins and metal metalloproteases which reduce blood vessel integrity [9,10]. Currently, the most predominant theory is that which points to proteolytic enzymes causing degeneration of the media. In fact, histological analysis of these blood vessels demonstrates cystic medial degeneration and lymphohistiocytic infiltration into the tunica media without evidence of the degeneration outside of the aneurysm in the adjacent blood vessel [11]. Furthermore, specific genetic anomalies have been studied and seem to predispose an individual to developing CAE. These genetic factors include the presence of angiotensin converting enzyme DD genotype, metal metalloprotease-3 allele, and mutation of the low density lipoprotein receptor [12-14].



The clinical presentation of patients with symptomatic CAE is very similar to that of patients with symptomatic CAD. Symptoms consist of typical ischemic chest pain with or without exertion, with radiation to the mandible or arms, and associated shortness of breath. However, due to the increased prevalence of coronary atherosclerosis in patients with symptomatic CAE, the incidence of STEMI or N-STEMI are increased due to risk of thrombus formation or distal embolization of plaque as well as microvascular dysfunction [15-18].



Considering that CAE is often an incidental finding at cardiac catheterization and frequently the initial study demonstrating the disease, cardiac angiography is the most commonly used method of diagnose by default. Fluoroscopy will often show abnormalities in blood flow filling and washout, in addition to pooling of contrast dye within the ecstatic segments themselves [19]. Other methods which can be used to identify and determine the size of the aneurysms include less invasive coronary MRA or CCTA, or more invasive intravascular ultrasound during cardiac catheterization [19].



While there are many modalities for diagnosing CAE, deciding on treatment is more difficult and frequently empirical. This is likely due to the lack of prospective randomized trials involving medical therapies or procedural intervention. Thus, there are currently no standardized treatment guidelines. As a result, the medications used to treat CAE are based upon their ability to theoretically combat progression of the ectasia and prevent occurrence of acute coronary syndrome (ACS). Aspirin is often used as a first line treatment in patients due to the high prevalence of concomitant CAD [20]. Studies recommending the use of anti-platelet therapy such at P2Y12 inhibitors have not been conducted. One study suggested the use of warfarin due to the presence of regional flow abnormalities [21]. Additionally, statins have been recommended due to the suspected role of metal metalloproteases in the pathogenesis of CAE [22,23]. Similarly, the use of nitrates is not recommended due to the hypothesis that nitric oxide could play a potential role in the develop of coronary aneurysms [24]. Following the failure of medical therapy, treatment using percutaneous coronary intervention with a polytetrafluoroethylene covered balloon-expandable stent has been shown to be an effective treatment in ecstatic areas in which a side branch of the treated artery is not covered [25].



However, percutaneous approaches have been complicated by decreased procedural success and increased risk of no-reflows as well as distal embolization, stent thrombosis, and repeat revascularization procedures. Lastly, if percutaneous coronary intervention is not an option, coronary artery by-pass grafting is a viable method with positive outcomes [26-28].



Further studies need to be completed to advance not only our understanding of the comorbidities associated with CAE, but also the pathogenesis and potential treatment options. There is a wide variation in disease severity and the inherent potential complications associated with the severity of disease. Improvement in patient outcomes and mortality is possible with a better understanding of this disease and better algorithm for therapy [29]. The heterogeneity of this disease warrants tailored therapy to each patient as well as close attention and aggressive risk factor modification.


Disclosures


The authors declare that there is no conflict of interest regarding the publication of this article. The authors received no specific funding for this work.


Contribution Statement


All authors contributed to this report equally.


Funding Statement


The authors received no specific funding for this work.


 
References



 
	
	
		Swaye PS, Fisher LD, Litwin P, Vignola PA, Judkins MP, et al. (1983) Aneurysmal coronary artery disease. Circulation 67: 134-138.
	


	
	
		Elahi MM, Dhannapuneni RV, Keal R (2004) Giant left main coronary artery aneurysm with mitral regurgitation. Heart 90: 1430.
	


	
	
		Antoniadis AP, Chatzizisis YS, Giannoglou GD (2008) Pathogenetic mechanisms of coronary ectasia. Int J Cardiol 130: 335-343.
	


	
	
		Liu J, Sukhova GK, Yang J-T, Sun J, Ma L, et al. (2006) Cathepsin L expression and regulation in human abdominal aortic aneurysm, atherosclerosis, and vascular cells. Atherosclerosis 184: 302-311.
	


	
	
		Hartnell GG, Parnell BM, Pridie RB (1985) Coronary artery ectasia. Its prevalence and clinical significance in 4993 patients. Br Heart J 54: 392-395.
	


	
	
		Lam CSP, Ho KT (2004) Coronary artery ectasia: A ten-year experience in a tertiary hospital in Singapore. Ann Acad Med Singapore 33: 419-422.
	


	
	
		Gunes Y, Boztosun B, Yildiz A, Metin Esen A, Saglam M, et al. (2006) Clinical profile and outcome of coronary artery ectasia. Heart 92: 1159-1160.
	


	
	
		Markis JE, Joffe CD, Cohn PF, Feen DJ, Herman MV, et al. (1976) Clinical significance of coronary arterial ectasia. Am J Cardiol 37: 217-222.
	


	
	
		Kol A, Sukhova GK, Lichtman AH, Libby P (1998) Chlamydial heat shock protein 60 localizes in human atheroma and regulates macrophage tumor necrosis factor-alpha and matrix metalloproteinase expression. Circulation 98: 300-307.
	


	
	
		Anderson PW, Zhang XY, Tian J, Correale JD, Xi XP, et al. (1996) Insulin and angiotensin II are additive in stimulating TGF-beta 1 and matrix mRNAs in mesangial cells. Kidney Int 50: 745-753.
	


	
	
		Nichols L, Lagana S, Parwani A (2008) Coronary artery aneurysm: A review and hypothesis regarding etiology. Arch Pathol Lab Med 132: 823-828.
	


	
	
		Gulec S, Aras O, Atmaca Y, Akyurek O, Hanson NQ, et al. (2003) Deletion polymorphism of the angiotensin I converting enzyme gene is a potent risk factor for coronary artery ectasia. Heart 89: 213-214.
	


	
	
		Lamblin N, Bauters C, Hermant X, Lablanche J-M, Helbecque N, et al. (2002) Polymorphisms in the promoter regions of MMP-2, MMP-3, MMP-9 and MMP-12 genes as determinants of aneurysmal coronary artery disease. J Am Coll Cardiol 40: 43-48.
	


	
	
		Sudhir K, Ports TA, Amidon TM, Goldberger JJ, Bhushan V, et al. (1995) Increased prevalence of coronary ectasia in heterozygous familial hypercholesterolemia. Circulation 91: 1375-1380.
	


	
	
		Akyurek O, Berkalp B, Sayin T, Kumbasar D, Kervancioğlu C, et al. (2003) Altered coronary flow properties in diffuse coronary artery ectasia. Am Heart J 145: 66-72.
	


	
	
		Rath S, Har-Zahav Y, Battler A, Agranat O, Rotstein Z, et al. (1985) Fate of nonobstructive aneurysmatic coronary artery disease: Angiographic and clinical follow- up report. Am Heart J 109: 785-791.
	


	
	
		Kuhl M, Varma C (2008) A case of acute coronary thrombosis in diffuse coronary artery ectasia. J Invasive Cardiol 20: E23-E25.
	


	
	
		Mrdović I, Jozić T, Asanin M, Perunicić J, Ostojić M (2004) Myocardial reinfarction in a patient with coronary ectasia. Cardiology 102: 32-34.
	


	
	
		Diaz-Zamudio M, Bacilio-Perez U, Herrera-Zarza MC, Meave-Gonzalez A, Alexanderson-Rosas E, et al. (2009) Coronary artery aneurysms and ectasia: Role of coronary CT angiography. Radiographics 29: 1939-1954.
	


	
	
		al-Harthi SS, Nouh MS, Arafa M, al-Nozha M (1991) Aneurysmal dilatation of the coronary arteries: Diagnostic patterns and clinical significance. Int J Cardiol 30: 191-194.
	


	
	
		Sorrell VL, Davis MJ, Bove AA (1998) Current knowledge and significance of coronary artery ectasia: A chronologic review of the literature, recommendations for treatment, possible etiologies, and future considerations. Clin Cardiol 21: 157-160.
	


	
	
		Pahlavan PS, Niroomand F (2006) Coronary artery aneurysm: A review. Clin Cardiol 29: 439-443.
	


	
	
		Tengiz I, Ercan E, Aliyev E, Sekuri C, Duman C, et al. (2004) Elevated levels of matrix metalloprotein-3 in patients with coronary aneurysm: A case control study. Curr Control Trials Cardiovasc Med 5: 10.
	


	
	
		Kruger D, Stierle U, Herrmann G, Simon R, Sheikhzadeh A (1999) Exercise-induced myocardial ischemia in isolated coronary artery ectasias and aneurysms ("dilated coronopathy"). J Am Coll Cardiol 34: 1461-1470.
	


	
	
		Fineschi M, Gori T, Sinicropi G, Bravi A (2004) Polytetrafluoroethylene (PTFE) covered stents for the treatment of coronary artery aneurysms. Heart 90: 490.
	


	
	
		Badmanaban B, Mallon P, Campbell N, Sarsam MAI (2004) Repair of left coronary artery aneurysm, recurrent ascending aortic aneurysm, and mitral valve prolapse 19 years after Bentall's procedure in a patient with Marfan syndrome. J Card Surg 19: 59-61.
	


	
	
		Harandi S, Johnston SB, Wood RE, Roberts WC (1999) Operative therapy of coronary arterial aneurysm. Am J Cardiol 83: 1290-1293.
	


	
	
		Abou Sherif S, Ozden Tok O, Taskoylu U, Goktekin O, Kilic ID (2017) Coronary artery aneurysms: A review of the epidemiology, pathophysiology, diagnosis, and treatment. Front Cardiovasc Med 4: 24.
	


	
	
		Doi T, Kataoka Y, Noguchi T, Shibata T, Nakashima T, et al. (2017) Coronary artery ectasia predicts future cardiac events in patients with acute myocardial infarction. Arterioscler Thromb Vasc Biol 37: 2350-2355.
	







 
 

										

	


