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Amaç: Koroner anjiyografi yapılan hastalardaki koroner arter 
ektazisi (KAE) sıklığı, prognostik önemi, klinik özellikleri ve risk 
faktörleri araştırıldı.

Yöntemler: Kliniğimizde Haziran 2015-Ağustos 2018 tarihleri 
arasında yapılan 10.320 adet koroner anjiyografi retrospektif 
olarak analiz edildi. KAE, koroner arterin bölgesel ya da yaygın 
olarak komşu normal koroner arter segmentinin 1,5 katı veya 
daha fazlası olacak şekilde genişlemesi olarak tanımlandı 
ve Markis sınıflamasına göre sınıflandırıldı. Ektazik koroner 
arterler ektazi derecesine göre hafif ve ağır olmak üzere iki 
gruba ayrıldı.

Bulgular: Yüz seksen dokuz (%1,8) koroner ektaziye sahip 
hastanın 143’ü erkek (%76) idi. Hastaların 107’si (%57) sigara 
içerken, 96’sı (%51) dislipidemik, 106‘sı (%56) hipertansiyon, 
43’ü (%22) diabetes mellitus tanılıydı. Hastaların %92’sinde 
semptom göğüs ağrısı ve nefes darlığıydı. Akut koroner 
sendrom ile başvuran 102 (%54) hastanın 43’ü (%23) ST-
segment elevasyonlu miyokart enfarktüsü iken, 59’u (%31) 
ST-segment elevasyonu olmayan miyokart enfarktüsü ya da 
unstabil angına pektoris tanılıydı. Sağ koroner arter ektaziden 
en çok etkilenen damardı (%54,5 n=103). En fazla tip 3 ektazi 
(%34,9, n=66) görülürken, en az tip 2 ektazi (%10,6, n=20) 
görüldü. Hastaların 129’unda (%68,3) hafif düzeyde ektazi 
izlenirken, 60’ında (%31,7) ağır düzeyde ektazi saptandı. Üç 
yıllık takip süresince 3’ü hastane içi, 8’i kardiyak nedenli olmak 
üzere toplam 16 (%8,4) hastada ölüm gerçekleşti.

Sonuç: Toplumda sık görülmese de önemli bir mortalite ve 
morbidite nedeni olan KAE hastalığının tespiti ve hastaların 
yakın takibi önem arz etmektedir.

Anahtar Kelimeler: Koroner arter ektazisi, koroner anjiyografi, 
koroner arter hastalığı

Introduction: The incidence, prognostic significance, clinical 
features and risk factors of coronary artery ectasia (CAE) in 
patients undergoing coronary angiography were investigated.

 Methods: A total of 10.320 coronary angiographies performed 
between June 2015 and August 2018 in our clinic were analyzed 
retrospectively.CAE, defined as the enlargement of a coronary 
artery to 1.5 times or more than that of the local or commonly 
adjacent normal coronary artery segment and classified 
according to Markis classification. CAE was divided into two 
groups as mild and severe according to the degree of ectasia.

Results: Of 189 patients (1.8%) with coronary ectasia, 143 
were male (76%). One hundred and seven patients (57%) 
were smokers, 96 (51%) were dyslipidemic, 106 (56%) had 
hypertension and 43 (22%) had diabetes mellitus. In 92%, 
the symptoms were chest pain and dyspnea. Of 102 patients 
(54%) presenting with acute coronary syndrome, 43 (23%) were 
diagnosed as ST-segment elevation myocardial infarction, 
while 59 (31%) were diagnosed as non-ST segment elevation 
myocardial infarction or unstable angina pectoris. The right 
coronary artery was the most affected vessel from ectasia 
(54.5%, n=103). Type 3 ectasia was the most common (34.9%, 
n=66), while type 2 ectasia was the least common (10.6%). 
Hundred and twenty-nine (68.3%) of the patients had mild 
ectasia, while 60 (31.7%) had severe ectasia. During the three-
year follow-up, a total of 16 (8.4%) patients died, three of which 
were in-hospital and eight were cardiac-related.

Conclusion: Although it is not common in the community, 
it is important to detect CAE, which is an important cause of 
mortality and morbidity, and to follow up the patients closely.
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Introduction

Coronary artery ectasia (CAE) is defined as the enlargement of a coronary 

artery to 1.5 times or more than that of the local or commonly adjacent 

normal coronary artery segment (1). Enlargements up to 1.5 times of 

the coronary artery are described as ectasia, whereas enlargements over 

two-fold are called aneurysms (2). CAE is seen in the population with 

a frequency ranging between 0.3-4.9% (3). CAE is frequently associated 

with coronary artery disease (CAD), but can also be isolated. Isolated CAE 

is rare among patients who underwent coronary angiography with a 

frequency of 0.1-0.79% (4,5).

CAE may be congenital or acquired. Most of the etiology includes 

atherosclerosis (50%) (6), congenital syndromes such as Kawasaki 

syndrome (20-30%) (7), Ehlers-Danlos syndrome (8), Marfan syndrome 

and Takayasu disease (9), and connective tissue diseases (10-20%) such 

as inflammatory or scleroderma, polyarteritis nodosa, systemic lupus 

erythematosus (10). Studies have shown that ectasia leads to slow flow 

in the coronary arteries, thrombus formation and vasospasm, and 

perfusion defects in myocardium may be observed due to slow flow and 

possible microembolies (11,12). CAE is mostly associated with CAD. The 

most common symptom is chest pain. Although there is no significant 

stenosis in the coronary arteries, acute coronary syndrome (ACS) may 

occur. This has been shown to be caused by dissection and thrombus in 

the ectasia region (13). Recurrent microembolies due to thrombus can 

cause impaired coronary perfusion, ventricular arrhythmias and sudden 

cardiac death (5).

In this study, the incidence of CAE, distribution according to coronary 

arteries, clinical characteristics and risk factors, and prognostic 

significance of CAE in patients undergoing coronary angiography in our 

clinic were investigated.

Methods

A total of 10.320 coronary angiographies performed between June 2015 

and August 2018 in our clinic were analyzed retrospectively. CAE was 

defined as dilatation of coronary artery lumen exceeding the largest 

diameter of an adjacent normal vessel more than 1.5 fold in accordance 

with the angiographic description of Hartnell et al. (1). Regional or 

diffuse enlargement without significant coronary artery stenosis was 

accepted as isolated ectasia. The presence of more than 50% stenosis 

of the coronary artery was considered to be significant occlusion and 

CAD. The study was approved by the Ethics Committee of İstanbul Şisli 

Hamidiye Etfal Training and Research Hospital, (decision no: 2380, date: 

30.04.2019). Because of the retrospective nature of the study, informed 

consent was not obtained from the patients.

CAE was classified according to the classification of Markis et al. (7). 

According to this classification, diffuse ectasia of two or three vessels 

was type 1, diffuse ectasia in one vessel and localized disease in another 

was type 2, diffuse ectasia in one vessel only was type 3, and localized 

and segmental involvement was type 4. CAE was divided into two groups 

according to the degree of ectasia. According to the classification of 

Markis et al. (7), type 1 and type 2 were defined as severe ectasia and 

type 3 and type 4 as mild ectasia.

Statistical Analysis

SPSS version 20 for Windows (SPSS, Inc. Chicago, IL, USA) was used to 

evaluate the data. Continuous variables were expressed as mean 

± standard deviation, and categorical variables were expressed as 

percentage.

Results

A total of 10.320 coronary angiography images over 3 years were 

analyzed and 189 (1.8%) patients with CAE were identified. Of the 

patients with ectasia, 143 (76%) were male. While 107 (57%) of the 

patients were smokers, 106 (56%) were diagnosed as hypertension and 

43 (22%) were diagnosed as diabetes mellitus (DM). The number of 

dyslipidemic patients was 96 (51%). Ninety-two percent of the patients 

presented with chest pain and dyspnea, while the others presented with 

atypical complaints (Table 1).

Of 102 (54%) patients presenting with ACS, 43 (23%) had ST-segment 

elevation myocardial infarction, while 59 (31%) had non-ST-segment 

elevation myocardial infarction or unstable angina pectoris (Table 1). 

Regarding patients presenting with ACS, 23 patients had CAD without 

significant stenosis, 35 had single vessel disease, 23 had two-vessel 

disease, and 21 patients had three-vessel disease. Sixty-eight patients 

(36%) had isolated ectasia without significant coronary stenosis.

Ectasia was seen in 106 patients (56.1%) in one coronary artery, in 44 

(23.3%) in two coronary arteries, in 30 (15.9%) in three coronary arteries 

and in nine (4.8%) in four vessels including the main coronary artery. 

The right coronary artery (RCA) was the vessel most affected by ectasia 

(54.5%, n=103). Of the ectasia, 54% (n=102) were in the circumflex 

(Cx) artery, 42.9% (n=81) in the left anterior descending (LAD) artery, 

and 16.9% (n=32) in the left main coronary artery (LMCA) (Table 2). 

Table 1. Basal clinical and laboratory characteristics of patients

Clinical features Ectasia (n=189)

Age (years) 61±12

Male gender 143 (76%)

Smoking 107 (57%)

Hypertension 106 (56%)

Diabetes mellitus 43 (22%)

EF (%) 52±10

Acute coronary syndrome 102(54%)

STEMI 43(23%)

NSTEMI/USAP 59(31%)

Hemoglobin (g/dL) 13.8±2.1

Platelet (109/L) 228±59

Total cholesterol (mg/) 193±57

HDL-k (mg/dL) 40±9

LDL-k (mg/dL) 123±54

Triglyceride (mg/dL) 161±96

Creatinine (mg/dL) 1.1±0.9

EF: ejection fraction, STEMI: ST-segment elevation myocardial infarction, NSTEMI:

non-ST segment elevation myocardial infarction, USAP: unstable angina pectoris, HDL: 
high-density lipoprotein, LDL: low-density lipoprotein
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Regarding Markis et al. (7) classification, the most common ectasia was 

type 3 (34.9%, n=66), followed by type 4 (33.3%, n=63), type 1 (21.2%, 

n=40) and type 2 (10.6%, n=20). While 129 patients (68.3%) had mild 

ectasia, 60 patients (31.7%) had severe ectasia (Table 2). During the 

three-year follow-up period, a total of 16 patients (8.4%) died, including 

three in-hospital deaths. Eight out of hospital deaths were cardiac-

related deaths.

Discussion

The incidence of CAE detected in coronary angiography performed on 

suspicion of CAD varies between 0.3-4.9% (3). While this rate was found 

to be 4.2% in the study conducted by Yilmaz et al. (14), it was found to 

be 2.8% in the study performed by Sultana et al. (15). The prevalence of 

CAE was found to be 1.8% in our study. The prevalence of isolated CAE 

was found to be 1.08% in a series of 3.815 patients by Akyürek et al. 

(16). In another series, this rate was reported as 3% (9), and Hartnell et 

al. (1) reported the prevalence of isolated CAE as 17%. In our study, the 

prevalence of isolated CAE without significant coronary artery stenosis 

was 36%.

In addition to the studies that reported similar rates of CAE in females 

and males (17), it was found to be more frequent in males in some 

studies (1). In our study, 76% of CAE patients were male. In a study, CAD 

was reported to be 87.1% in patients with ectasia (18). In our study, this 

rate was 64%. It is known that CAE is most commonly seen in RCA and at 

least in LMCA (19). In a study based on registry data, the most common 

involvement was observed in RCA (20). Sultana et al. (15) reported that 

ectasia was most common in RCA, followed by Cx and LAD, respectively. 

Similarly, in our patient group, ectasia was most commonly seen in RCA 

(54.5%), followed by Cx, LAD and LMCA, respectively.

In the study of Demopoulos et al. (17), type 3 ectasia was the most 

common, while others were found with similar frequency. Yilmaz et al. 

(14) reported that type 4 ectasia was the most common, whereas type 

1 ectasia was the least common. In addition, Markis et al. (7) reported 

that the most common type was type 1, followed by type 2, 3 and 4, 

respectively. In our study, the most common type was type 3 with a rate 

of 34.9%, followed by type 4 (33.3%), type 1 (21.2%) and type 2 (10.6%).

Markis et al. (7) found that hypertension was more common in patients 

with ectasia and suggested that hypertension could play a role in the 

pathogenesis of CAE by accelerating the destruction of the media 

layer. Sultana et al. (15) found hypertension in 55%, DM in 26% and 

dyslipidemia in 58% of the patients. Similarly, in our study, hypertension 

was found in 56%, DM in 22%, and dyslipidemia in 51%.

Atherosclerosis plays a major role in the etiology of CAE. Cholesterol 

crystals, calcification and fibrosis, intima and media destruction, lipid 

accumulation were detected in pathological examination of CAE and 

these histological changes were found to be the same as atherosclerotic 

process. Ectasia occurs as a result of the atherosclerotic process causing 

widespread destruction of the muscular structure in the media layer and 

thinning of the vessel wall (1). In our study, obstructive CAD was detected 

in 64% of the patients and 54% of the patients presented with ACS.

Although the mechanism of ischemia is not clear in patients with 

isolated CAE, it has been suggested that slow flow in the ectatic vessel, 

thrombus caused by slow flow and microembolies discharging into 

the distal coronary bed disrupt perfusion (21). In a study conducted 

in our country, it was shown that microvascular perfusion is impaired 

in patients with ectatic coronary disease (22). In another study, it was 

found that flow velocity in ectatic coronary arteries decreased (23). In 

our study, 92% of the patients presented with chest pain and dyspnea, 

while 22 (12%) of the patients who presented with ACS did not have 

obstructive CAD.

The prognosis of patients with CAE is controversial. While the annual 

mortality was found to be 15% in the study of Markis et al. (7), Hartnell 

et al. (1) found annual mortality rate as 4.6% in medical follow-up and 

2.4% in surgical groups. In another study, the annual mortality rate was 

found to be 1.5% in medical follow-up, 2.1% in percutaneous coronary 

intervention, and 2.9% in coronary bypass surgery (14). In our study, 

a total of 16 patients (8.4%) died, including three in-hospital deaths, 

during the three-year follow-up period, while the annual mortality rate 

was similar to that of many studies.

Conclusion

There is no consensus on the treatment of CAE, which is an important 

cause of mortality and morbidity, although it is not common in the 

community. Even if they do not have obstructive CAD, close monitoring 

of patients with CAE is important. Large-scale prospective studies are 

needed to determine the choice of treatment and better prognostic 

evaluation.

Ethics Committee Approval: The study was approved by the Ethics 

Committee of İstanbul Şisli Hamidiye Etfal Training and Research 

Hospital, (decision no: 2380, date: 30.04.2019). 

Informed Consent: informed consent was not obtained from the 

patients.

Table 2. Characteristics of ectatic coronary arteries in patients

n %

Isolated ectasia 68 36

Classification of Markis et al. (7)

Type 1 40 21.2

Type 2 20 10.6

Type 3 66 34.9

Type 4 63 33.3

Ectasia location

LMCA (Left main coronary artery) 32 16.9

LAD (Left anterior descending artery) 81 42.9

Cx (Circumflex artery) 102 54

RCA (Right coronary artery) 103 54.5

Degree of ectasia

Severe (Type 1+Type 2) 60 31.7

Mild (Type 3+Type 4) 129 68.3

LMCA: left main coronary artery, LAD: left anterior descending, Cx: circumflex, RCA: right 
coronary artery
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