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Abstract
Coronary artery ectasia (CAE) is defined as widening of at least one coronary artery so as to be 1.5-fold or greater than the normal coronary artery segment. Coronary 
artery dilation not accompanied by a significant coronary artery stenosis is defined as “isolated coronary ectasia”. The CAE prevalence has been reported as 0.22-
5.3% in the literature. CAE most commonly involves the right coronary artery, followed by circumflex artery and the left anterior descending artery. It is considered 
to be a variant of coronary atherosclerosis. However, its etiology is still obscure. The vast majority of the cases are evaluated in the category of non-atherosclerosis 
inflammatory diseases, connective tissue diseases and congenital diseases. The clinical symptoms may include stable or unstable angina and atypical chest pain. The 
causes of the clinical condition include ischemia and spontaneous dissections. The main cause of ischemia and angina is impaired micro-vascular perfusion. Increased 
thrombogenicity developing in the ectatic segment and consequent distal embolization of thrombi are among the most important causes of impaired micro-vascular 
perfusion. In this manuscript, it was aimed to provide information about the etio-pathogenesis of CAE and survival, and to review the treatment approaches.
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Introduction
An abnormal enlargement of one part of the coronary artery to 

1.5 times more than the diameter of an adjacent normal segment is 
defined as coronary artery ectasia (CAE), and further enlargement is 
defined as coronary artery aneurysm [1]. Befeler B et al. [2] defined 
the enlargements up to 2 times as ectasia, whereas enlargements 
exceeding 2 times the normal diameter as aneurysms. Alford WC Jr et 
al. [3] described the diameter of the aneurysm as three times or more 
than the normal diameter. Tunick et al. [4] specified the angiographic 
characteristics of distinguishing a diffuse aneurysmal ectasia from 
a discrete aneurysm. The fusiform enlargements of the coronary 
arteries are defined as diffuse ectasia, and the saccular or spherical 
enlargements, which are localized abnormal dilatation of the coronary 
arteries, are defined as discrete aneurysm (Figures 1-4). 

Markis et al. [5] divided CAE into four subgroups depending on 
the diffuseness of ectasia. Type 1: Diffuse ectasia in two vessels; Type 
2: Diffuse ectasia in one vessel, discrete ectasia in another vessel; Type 
3: Diffuse ectasia in one vessel; Type 4: Discrete ectasia in one vessel. 
Harikrishnan classification is a new classification proposed for CAE 
and is used to classify the cases that cannot be included into one of the 
four groups specified in Markis classification, such as diffuse ectasia in 
one vessel, local ectasia in two vessels or local ectasia in two or three 
vessels [6,7] (Table 1). Both classifications can be used to classify CAE.

Epidemiology

While the prevalence of CAE has been reported to be 5% in various 
angiographic series, its prevalence has been reported to be between 
0.22% and 1.4% in the autopsy series [5,8-10]. The incidence of CAE 
was 5.3% in a study of Glagov S et al. [11] conducted on 3900 patients 
who were examined by using coronary angiography. Whereas, the 
incidence of CAE was reported to be 10% by Sharma SN et al. [12]. 

Coronary artery dilatation without significant coronary artery 
stenosis is called isolated coronary artery ectasia [5]. Hartnell et al. 
[8] reported that only 17% of CAE patients did not have a significant 
comorbid coronary artery stenosis. Swaye PS et al. [10] reported that 
a significant coronary stenosis was observed in 90.8% of CAE patients, 
and it was observed in 82% of the patients in another study conducted 
by Sadr-Ameli M et al. [13]. 

Syed M et al. [14] reported that coronary ectasia was most commonly 
found in the RCA and the least commonly in the LMCA. In another 
study, the most common involvement was observed in the RCA [10]. 
Yip et al. [15] also reported that ectasia was most commonly seen in the 
RCA, followed by the involvement of the LAD and Cx, respectively [15].

Aetiopathogenesis 

Coronary artery ectasia may be congenital or acquired [13,16-
19]. The associated diseases reported in its aetiology are 50% 
atherosclerosis, 20-30% congenital diseases, and 10-20% inflammatory 
or connective tissue diseases [20]. The most common underlying 
condition in adults is coronary artery disease [3-5,10-12,21]. The 
thinning of the vascular media layer is remarkable in the pathogenesis 
of atherosclerosis and ectasia. A thin vascular wall and an increased 
wall stress result in a vicious cycle thus, a diffuse ectasia or local 
aneurysm develops as a result of progressive dilatation in the coronary 
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artery [22,23]. A study of Markis et al. [5] demonstrated that the 
underlying histologic changes in CAE are equivalent to the changes 
observed in atherosclerotic lesions (generalized hyalinization, intimal 
and medial deterioration). It was demonstrated in another study that 
at first, the media underwent atrophy and secondarily, the intima was 
affected [24]. The ectatic process is considered to be initiated by the 
enzymes responsible for the elimination of extracellular matrix on 
the coronary artery media layer [25]. Atherosclerotic disease is a long 
process. Early atherosclerotic disease thickens the vascular wall without 
causing luminal stenosis (positive remodeling). Luminal stenosis is the 
last stage of atherosclerotic disease (negative remodeling). Glagov et 
al. [11] reported that a compensatory enlargement also began in the 
locations where the atherosclerotic plaque began to narrow the surface 
area of the human coronary artery. Although its mechanism has not 
been fully understood, this compensatory enlargement ceases when 
the volume of the plaque reaches 40% of the internal elastic lamina 
[11,26]. Degeneration of the connective tissue of the coronary artery 
wall, especially with proteases, leads to a positive remodeling on the 
coronary artery wall.  CAE is considered to be an exaggerated form of 
this process (positive remodeling) [20]. Ge J et al. [27] obtained findings 
of peripheral intimal thickening in the ectatic location as a result of 
a study they conducted under the guidance of IVUS (IntraVascular 
Ultrasonography).

There are several publications arguing that there is a common 
mechanism since abdominal aortic aneurysm is more common in 
patients with coronary artery ectasia and musculo-elastic layers are 
damaged due to the atherosclerotic process in both cases [26,28,29]. 
Current studies revealed that inflammatory processes has a great role 
in the aetiopathogenesis of CAE  similar to the aetiopathogenesis of 

Figure 1. A fusiform ectasia in the LAD (Left anterior descending) artery, in the region 
between the white arrows 

Figure 4. A fusiform ectasia in the RCA (Right coronary artery), in the region between the 
white arrows 

 

Figure 2. A saccular ectasia form in the LAD (Left anterior descending) artery, showed 
with the white arrow

 

Figure 3. A fusiform ectasia in the CX (Circumflex) artery, in the region between the white 
arrows 

Type 1 Diffuse ectasia in two or three vessel

A: Diffuse ectasia in three vessels
B: Diffuse ectasia in two vessels and a 
localized ectasia in another vessel
C: Diffuse ectasia in two vessels

Type 2 Diffuse ectasia in one vessel and  
localized ectasia in other vessels

A: Diffuse ectasia in one vessel and a 
localized ectasia in another vessel
B: Diffuse ectasia in one vessel and 
localized ectasia in other two vessels

Type 3 Diffuse ectasia in one vessel

Type 4 Localized or segmental ectasia
A: Localized in one vessel
B: Localized in two vessels
C: Localized in three vessels

Table 1. Harikrishnan et al. [7] Classification of Coronary Artery Ectasia
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abdominal aortic aneurysm [30-33]. However, Harikrishnan et al. [34] 
reported that the incidence of coronary ectasia was not increased in 
patients with peripheral artery disease and thoracoabdominal aortic 
aneurysm.

It is known that Ehlers-Danlos syndrome, systemic lupus 
erythematosus, polyarteritis nodosa, syphilis, takayasu’s arteritis, 
kawasaki disease, scleroderma, percutaneous transluminal coronary 
angioplasty (PTCA), exposure to herbicide and nitrate products, 
bacterial and mycotic infections increase the incidence of CAE  by 
weakening the connective tissue on the arterial media layer [20]. It 
was reported that, Chlamydia pneumoniae has been implicated in 
the pathogenesis of the ectasia by producing heat shock protein 60 
which regulates matrix metalloproteinase (MMP) enzymes [35]. 
Enzymatic degradation of extracellular matrix of the media layer have 
a fundamental pathologic process [36]. Proteolytic enzymes such as 
cysteine proteinases (e.g. cathepsins K, L, and S) and serine proteinases 
(e.g. neutrophil elastase, plasminogen activators, plasmin, chymase and 
tryptase) also play an important role in the pathogenesis of coronary 
ectasia [37] . Likewise, elevated homocysteine levels may facilitate the 
degradation of the medial arterial layer by inducing serine proteinase 
activity in arterial smooth muscle cells, as well as by activating matrix 
metalloproteinase (MMP) [36]. 

2,4-dichlorophenoxyacetic acid and 2,4,5-trichlorophenoxyacetic 
acid, commonly used in herbicides, are acetylcholine esterase 
inhibitors. Prolonged exposure to these agents, chronically 
elevates the concentration of acetylcholine in the coronary artery 
interstitium. The mechanisms of 2,4-dichlorophenoxy acetic acid and 
2,4,5-trichlorophenoxy acetic acid found in herbicides are  probably 
the competitive inhibition of acetic acid and choline degradation 
that the last products of acetylcholine. Again, the acetylcholine 
esterase inhibitors in herbicides directly elevate the concentration 
of acetylcholine. Acetylcholine is a potent stimulator of NO (Nitric 
Oxide). Herbicides can locally elevate the concentration of NO. The 
stimulation of NO leads to a relaxation of vascular smooth muscles 
via guanylate cyclase and release of calcium from the endoplasmic 
reticulum. However, there is no consensus on whether chronic 
relaxation leads to coronary artery ectasia or not [38]. 

Sudhir et al. [39] found that patients with familial 
hypercholesterolemia had a higher incidence for CAE compared to 
patients with other coronary atherosclerosis, and that this showed a 
strong correlation with low HDL levels, and suggested that a disorder 
of lipoprotein metabolism could lead to aneurysmal CAD . Güleç et 
al. [40] reported that angiotensin converting enzyme gene deletion 
polymorphism is a potent risk factor for the development of CAE. 

It has been reported that CAE was more common in males [12,41]. 
Smoking, hypertension and hyperlipidemia are common in patients 
with coronary artery disease and comorbid CAE [20].  There are 
publications indicating that there is a negative correlation between 
diabetes mellitus and CAE [41,42]. Diabetes mellitus primarily 
affecting the intima, not affecting the media layer and leading to 
negative remodeling, as well as an impairment in the synthesis and 
inhibition of NO disrupting the endothelium-dependent vasodilation 
has been used to explain the negative correlation between the two cases 
[41,42]. However, Keçebas et al. [43] reported that DM and CAE with 
coronary artery disease origin had a positive correlation, and diabetes 
mellitus causes the increased risk of CAE by 2.59-fold in these patients. 
It is possible to say in the light of this information that the predisposing 
factors setting the stage for the formation of CAE could not be fully 

enlightened, and that the disagreements on this subject preserve 
continuity.

Survival

Coronary artery ectasia is mostly asymptomatic. Symptomatic 
cases usually emerge in the form of effort angina. However, it may 
also manifest itself with rest angina. Some studies reported that 
ectasia caused slow blood flow, thrombus formation and vasospasm in 
coronary arteries; and suggested that it could also lead to an ischemic 
heart disease without obstructive CAD, and even clinical tables that 
could result in myocardial infarction [21,44]. CAE may provide a basis 
for spontaneous dissection [45]. It has been reported that possible 
spontaneous dissection and thrombus occlusion were responsible 
for myocardial infarction [18-21]. It has been reported that the 
microembolies formed in CAE could result in ventricular arrhythmias 
and sudden death of cardiac origin by impairing the coronary perfusion 
[10,11,13,18]. These symptoms may also be presented in CAE cases 
without significant stenosis [26]. 

The ischemic mechanism in patients with coronary artery ectasia has 
not been fully understood. However, it is accepted that the leading cause 
of ischemia and angina is the impaired microvascular perfusion. It has 
been reported that a slow or turbulent flow in the dilated vessels resulted 
in thrombosis or ischemia at the ectatic segment, leading to embolism 
in the distal coronary artery [1]. Güleç et al. [46] demonstrated that 
the epicardial and microvascular perfusion were impaired in patients 
with ectasia.  The same study reported that the TIMI (Thrombolysis 
In Myocardial Infarction) frame count was small enough to predict 
an impaired microvascular perfusion when comparing ectatic arteries 
with non-ectatic arteries [46]. An increased thrombogenicity and distal 
embolization in CAE have been demonstrated to be the most important 
cause of impaired microvascular perfusion [18-21]. The thesis arguing 
that some lesser-known factors leading to excessive dilatation of the 
epicardial arteries could cause perfusion failure in microcirculation has 
not been proven yet [20]. 17 of 33 CAE patients with non-occlusive 
CAD were found to have a positive exercise test in a study, and it was 
concluded that CAE led to ischemia [47]. The coronary flow velocity 
was measured in another study and it was demonstrated that the 
flow rate decreased significantly within the aneurysm, however it 
was normal at the adjacent normal segment [48]. Two recent studies 
identified left ventricular diastolic dysfunction in patients with ectasia, 
who were examined by using tissue Doppler method, and it was 
suggested that it could originate from microvascular dysfunction and/
or ischemia [49,50]. A recent study conducted on patients with CAE 
found an impaired heart rate variability that associated with an increase 
in the progression of CAD and in the risk of mortality [51].

The prognosis is controversial. Swaye et al. [10] reported that they 
did not found a difference in mortality rate compared to the control 
group, regardless of whether the treatment was medical or surgical. 
Hartnell et al. [8] found that the yearly mortality rate was 4.6% in 
patients followed-up with medical therapy and 2.4% in the surgical 
group, and concluded that the presence of coronary ectasia did not 
affect the mortality rate alone. Yılmaz et al. [52] reported that the yearly 
mortality rate was found to be 1.5% in medically followed-up patients, 
2.1% in those underwent percutaneous coronary intervention and 2.9% 
in those underwent aortocoronary by-pass operation, as a result of an 
average 34-month follow-up.  The long-term prognosis of the control 
group and isolated CAE patients was found to be similar in a number of 
retrospective records [53]. Markis et al. [5] reported that the short-term 
prognosis was the same as patients with three-vessel disease followed 
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up with medical therapy, and that a yearly mortality rate was 15%. The 
high mortality rate in this study was attributed to the large number of 
patients with three-vessel disease.

Diagnosis

X-ray coronary angiography is the main diagnostic technique for 
the identification of coronary artery ectasia.  Angiographic signs of 
turbulent and stagnant flow include delayed antegrade dye filling, a 
segmental back flow phenomenon and local deposition of dye in the 
dilated coronary segment [54].

Intra vascular ultra sound (IVUS) is  the best tool for assessing 
luminal size and determining arterial wall changes. IVUS correctly 
differentiates true from false aneurysms caused by plaque rupture. 
Emptied plaque cavities may appear angiographically as CAE and the 
distinction is of clinical importance, as false aneurysms may lead to 
acute coronary syndromes [55].

Coronary artery computed tomography (CACT) is another 
noninvasive modality used to diagnose CAE [56]. Contrast attenuation 
measurements with CACT correlated well with the flow alterations 
assessed with classic X-ray coronary angiography. However, CACT 
cannot be suggested as a technique of choice for patients’ follow-up 
due to high radiation doses [57].

The correct follow-up of ectatic vessels is hampered by the need for 
repeated angiograms. Three-dimensional, non-contrast enhanced, free-
breathing coronary magnetic resonance angiography (MRA) facilitates 
visualization of the vast majority of the proximal and middle segments 
of the coronary arteries [58]. It has proposed as a valuable tool for 
patients who present with severe left ventricular systolic dysfunction, 
where the underlying disease is either severe multi-vessel coronary 
artery disease or nonischemic cardiomyopathy. Some authors reported 
that, coronary MRA is equal to X-ray coronary angiography with the 
additional advantage of being a non-invasive technique and MRA can 
also be  applied alone or in combination with inflammation or viability 
study in the evaluation of Kawasaki and other autoimmune diseases 
[59-62]. Compared with computed tomography and X-ray coronary 
angiography , magnetic resonance angiography has the advantage of 
requiring no exposure to radiation or injection of a contrast agent [57].

Treatment

The treatment of CAE cases is not clearly known. There is no 
certain treatment approach in CAE without severe comorbid coronary 
artery disease. The treatment of CAE patients with comorbid coronary 
artery disease is similar to that of patients with only coronary artery 
disease [63]. However, the treatment varies depending on comorbid 
coronary artery disease.

Platelet Aggregation Inhibitors: Thrombocyte inhibitors 
are used prophylactically in order to prevent ischemic syndromes 
associated with thrombus formation and microembolism. Although 
anticoagulation with warfarin is widely used, no therapeutic superiority 
to ASA (acetyl salicylic acid) could be demonstrated [64]. The studies 
in which patients with coronary artery ectasia were followed up for a 
long-term suggest that the warfarin therapy was not really necessary 
since no new infarct and no death was observed in patients with only 
ectasia, and no difference was found between CAE patients with 
comorbid coronary stenosis and CAD patients without comorbid 
ectasia in terms of unstable angina, MI and death [16,45]. Although the 
role of combined antithrombotic therapy with adenosine diphosphate 
inhibitors (ticlopidine and clopidogrel) has not yet been evaluated in 

prospective randomized studies, the use of these agents in patients who 
had a coronary event while using ASA or in patients who cannot take 
ASA is accepted in the literature [26].  

Beta Blockers: Beta blockers have been demonstrated to prevent 
the myocardial ischemia, especially in CAE patients with comorbid 
ischemia [65].

Nitrates: Since coronary artery ectasia increases effort-related 
ischemia, it has been reported that the use nitroglycerin should be 
avoided in these patients [21].

Because of the common association with coronary artery disease, 
preventive and therapeutic approaches intended for the risk factors 
of CAD should be targeted. Both pharmacological and interventional 
methods can be used in the case of arterial thrombotic occlusion [66]. 
For fear of technical difficulties and complications, coronary artery 
by-pass grafting is preferred for revascularization rather than PCI 
(Percutaneous coronary intervension), but in some cases PCI can be 
applied successfully (Figures 4-7).

On the other hand, this situation isn’t often seen. Likewise, 

 

Figure 5. A fusiform ectasia with stenotic lesion in the distal segment of  RCA (right coronary 
artery) , in the region between the white arrows. Stenosis showed with thick-white arrow 

 

Figure 6. PCI application to the distal segment of the RCA
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Figure 7. After PCI of the stenotic lesion  that located in the region of fusiform ectasia, in 
the distal segment of  RCA

Cokkinos et al. [67] found that the frequency of using percutaneous 
transluminal coronary angioplasty was three times greater (17.4% vs. 
5.8%) in CAD patients without comorbid ectasia compared to CAD 
patients with ectasia. 

Conclusion
CAE is an uncommon coronary anomaly.  It is generally accepted 

to be a different form of CAD and an exaggerated form of positive 
remodeling process. Although CAE may be asymptomatic in cases 
where there is no comorbid obstructive CAD, it may sometimes show 
up with coronary ischemia signs. Reduced coronary flow reserve 
associated with microvascular dysfunction has been demonstrated 
to be responsible for exercise-induced ischemia in cases where have 
not stenotic CAD. There is no consensus in the literature in terms of 
approach to coronary artery ectasia. Nevertheless, given the common 
association with atherosclerosis, targeting the risk factors for CAD and 
the use of antihypertensive, anti-coagulant and beta-blocker agents are 
recommended for the prevention and treatment of CAE.
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