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Abstract
Aim: Investigation the frequency and contribution of coronary 
artery aneurysm/ectasia in addition to their correlation with 
coronary artery disease (CAD).
Material and methods: We retrospectively evaluated the coro-
nary angiography records of 6500 adult consecutive patients, 
and 418 of them were met inclusion criteria and used in the 
present study. The CAD was defined as the presence of angio-
graphic coronary stenosis of > 50% of the luminal diameter in 
no less than one of the epicardial coronary arteries. Moreover, 
the prevalence and features of the coronary artery aneurysm/
ectasia among the cases with and without CAD were compared.
Results: We observed coronary artery aneurysm (CAA) and ec-
tasia (CAE) in 6.6% of the patients with significant CAD (+), 
and 6.1% of the patients with significant CAD (–) (p = 0.2). 
The percentage of coronary artery aneurysms was significantly 
higher in CAD (+) patients than in CAD (–) patients (0.8% vs. 
0.4%, p = 0.015). The percentage of coronary artery ectasia 
showed no variation between CAD (+) patients and CAD (–) 
patients (5.8% vs. 5.7%, p = 0.47). The frequency of spotting 
aneurysm on a single coronary artery was higher than discern-
ing aneurysm on two or three coronary arteries. 
Conclusions: Presence of CAA or CAE cases is often encoun-
tered in those who have undergone angiography procedures. 
Furthermore, CAA and CAE should not be considered as simple 
dilations of vessels. Further studies are needed to determine 
the effective procedures for the treatment and prognostic 
evaluations of the patients with CAA or CAE.
Key words: coronary artery disease, aneurysm, ectasia.

Streszczenie
Cel: Określenie częstości występowania i  wpływu tętniaków 
lub rozstrzeni tętnic wieńcowych oraz ich korelacji z chorobą 
wieńcową (CAD).
Materiał i  metody: Retrospektywnie oceniono wyniki koro-
narografii 6500 kolejnych dorosłych pacjentów, z których 418 
spełniło kryteria włączenia do badania. Chorobę wieńcową zde-
finiowano jako występowanie potwierdzonego angiograficznie 
zwężenia > 50% średnicy światła w przynajmniej jednej nasier-
dziowej tętnicy wieńcowej. Ponadto porównano częstość wy-
stępowania i cechy tętniaków lub rozstrzeni tętnic wieńcowych 
u pacjentów z chorobą wieńcową i bez niej.
Wyniki: Wśród pacjentów z  istotną chorobą wieńcową czę-
stość występowania tętniaków i rozstrzeni tętnic wieńcowych 
wyniosła 6,6%, a wśród pacjentów bez istotnej choroby wień-
cowej 6,1% (p = 0,2). Występowanie tętniaków tętnic wień-
cowych było znacząco częstsze wśród  pacjentów z  chorobą 
wieńcową niż wśród pacjentów bez tej choroby (odpowiednio 
0,8% i 0,4%, p = 0,015). Odsetek rozstrzeni tętnic wieńcowych 
we wspomnianych grupach był podobny (odpowiednio 5,8% 
i 5,7%, p = 0,47). Zaobserwowane tętniaki częściej obejmowały 
jedną tętnicę wieńcową niż dwie lub trzy tętnice wieńcowe.
Wnioski: Obecność tętniaków lub rozstrzeni tętnic wieńco-
wych często obserwuje się u pacjentów poddanych zabiegom 
angiograficznym. Schorzeń tych nie należy traktować jako 
zwykłego poszerzenia naczynia. Potrzebne są dalsze badania, 
aby ustalić efektywne zabiegi lecznicze oraz rokowanie u pa-
cjentów z rozstrzenią lub tętniakiem tętnicy wieńcowej.
Słowa kluczowe: choroba wieńcowa, tętniak, rozstrzeń.

Introduction
Coronary artery ectasia (CAE) has been defined as a dif-

fuse dilatation exceeding more than a third of the coronary 
artery length, with the diameter of the ectatic segment  
1.5 times greater than that of the adjacent normal segment 
[1–3]. On the other hand, coronary artery aneurysm (CAA), 
a rare clinical finding, is defined as a diffuse dilatation of 

coronary arteries shorter than a third of the coronary artery 
length with a diameter 1.5 or more times larger than that 
of its normal contiguous segment [1, 4]. When compared to 
CAE, CAAs involve a shorter segment of the coronary artery. 
The beginning and end points of CAAs are much sharper, 
and they are usually encountered as pathologies with 
larger diameters [5–7]. The prevalence of coronary artery 
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ectasia is reported to be 0.3% to 5.3% in patients undergo-
ing coronary angiography [2–4, 8]. Likewise, the prevalence 
of CAA is reported to be between 1.5% and 4.9%, with the 
right coronary artery (RCA) being the most affected one 
[9, 10]. Underlying etiological factors for the development 
of both CAA and CAE show a  remarkable similarity. The 
most common etiology for the development of CAE and 
CAA has been found to be atherosclerosis (50%), which 
has also been found to be the most central factor in the 
development of coronary artery disease (CAD). Moreover, 
congenital impairments (20–30%), inflammatory or vascu-
litis (10–20%), and connective tissue disorders (5–10%) are 
also among the etiological factors causing development of 
CAA [8, 11]. 

Aim

The present study attempts to evaluate association of 
CAD with the frequency and severity of CAA or CAE without 
considering clinical presentation type of the patients.

Material and methods

We retrospectively assessed the angiographic records 
of 6500 consecutive patients who underwent coronary 
angiography with any etiology between February 2008 
and June 2010. Their angiographic movies were carefully 
reviewed by an expert. Initially, we mainly reviewed an-
giographic movies for the presence of coronary artery ec-
tasia (Fig. 1 B) or aneurysm (Fig. 1 C). While the patients 

Fig. 1. Normal coronary artery (A), coronary artery ectasia (B) and 
coronary artery aneurysm (C)
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with a coronary artery possessing a diffuse dilatation ex-
ceeding more than a third of the coronary artery length, 
with the diameter of the ectatic segment 1.5 times greater 
than that of the adjacent normal segment, were assessed 
as CAE patients, those with a coronary artery having a dif-
fuse dilatation shorter than a third of the coronary artery 
length, with a diameter of 1.5 or more times larger than 
that of its normal contiguous segment, were evaluated 
as CAA patients. Patients under the age of 18, cancer 
patients, pregnant patients, patients having no CAE or 
CAA, those who refused to participate in the study, and 
patients with poor digital angiographies were excluded 
from the study. Of the 6500 patients evaluated, only 418 
patients showed CAE or CAA, and they were included in 
the present study. The analyses presented in the figures 
were obtained from the angiographic images of these pa-
tients. Based on the number of coronary arteries involved, 
the coronary ectasia and aneurysm were graded as mild 
if one coronary artery was involved but severe if two or 
more coronary arteries were involved. The location of ec-
tasia and aneurysm was analyzed considering their iso-
lated or combined location on various coronary arteries 
including the left main coronary artery (LMCA), left ante-
rior descending artery (LAD), circumflex artery (Cx) and 
RCA. Coronary artery disease (CAD) was defined as the 
presence of at least 50% or more stenosis in one of the 
major coronary arteries. The patients were divided into 
two groups based on the presence of CAD. Subsequently, 
we evaluated the impact of CAD on the severity and the 
location of the ectasia or aneurysm.

Statistical analysis
Continuous variables were expressed as mean ± stan-

dard deviation (SD); categorical variables were expressed as 
percentages. We used Student’s t-test or the Mann-Whitney 
U test, where appropriate, to compare continuous variables. 
Categorical variables were compared using the c2 test. For 
all the tests, a value of p < 0.05 was considered to be sta-
tistically significant. The SPSS statistical software package 
(SPSS, version 16.0 for Windows; SPSS Inc., Chicago, IL, USA) 
was used to perform all the statistical calculations.

Results
The review of the digital angiography records of 6500 

patients (4227 CAD (+) and 2273 CAD (–)) showed that the 
mean age of the patients was 60 ±11 years (range: 18–
101). Overall, the prevalence of aneurysm and ectasia was 
418/6500 (6.4%). We detected coronary artery aneurysm 

and ectasia in 6.6% of the CAD (+) patients and 6.1% of the 
CAD (–) patients (p = 0.2). The percentage of coronary artery 
aneurysms was significantly higher in CAD (+) patients than 
CAD (–) patients (0.8% vs. 0.4%, p = 0.015). The percent-
age of coronary artery ectasia was similar between CAD (+) 
patients and CAD(–) patients (5.8% vs. 5.7%, p = 0.47). The 
frequencies of coronary artery aneurysm and ectasia con-
sidering the presence of CAD are summarized in Table I.

For aneurysms and ectasia, involvement of a single cor-
onary artery was defined as mild, while their involvement 
of two or more coronary arteries were defined as severe. 
When the CAD (+) patients were compared with CAD (–) pa-
tients, the frequency of single coronary artery involvement 
for aneurysms and ectasia was higher than that of two or 
more coronary arteries. When the distribution of the CAA 
was examined for the present study population, 0.6% CAA 
was determined on a single coronary artery and 0.1% was 
found on two or more coronary arteries. Likewise, when the 
distribution of CAE was studied, 3.9% CAE was observed 
on a single coronary artery and 1.8% was noted on two or 
more coronary arteries. While involvement of a single coro-
nary vessel for CAA was found to be significantly higher in 
CAD (+) than CAD (–) patients (0.7% vs. 0.2%, p = 0.004), 
there was no significant difference between the groups for 
the involvement of two or more vessels for CAA (p > 0.05). 
While involvement of a single coronary vessel for CAE was 
found to be considerably higher in CAD (+) than CAD (–) 
patients (4.2% vs. 3.4%, p = 0.075), there was no significant 
difference between the groups for the involvement of two 
or more vessels for CAE (p > 0.05). The results of coronary 
artery involvement for the present study population are 
summarized in Table II.

Frequency of CAE and CAA according to the coronary 
artery involvement was evaluated for each coronary artery. 
The CAA involvement was observed most commonly on the 
LAD artery, then on the RCA, and least on the Cx artery. 
Frequency of CAA according to the coronary artery involve-
ment was comparable among the groups (except for the 
Cx artery) (p > 0.05). The frequency of CAA on the Cx ar-
tery was higher in the cases without CAD than those with 
CAD (0.2 vs. 0.0, p = 0.02). Furthermore, CAE involvement 
was noted most frequently on the RCA, then on the Cx, 
and least often on the LAD. Prevalence of CAE presence on 
the RCA was significantly greater in CAD (+) than CAD (–) 
(3.1% vs. 1.8%, p = 0.001). Moreover, frequency of CAE pres-
ence on the LAD-Cx-RCA was slightly higher in CAD (–) com-
pared to the CAD (+) patients, but the difference was not 
statistically significant (1.1% vs. 0.7%, p = 0.07). The results 

Tab. I. Frequencies of coronary artery aneurysm and ectasia according to the presence of CAD

Parameter Total (n = 6500) CAD (+) (n = 4227) CAD (–) (n = 2273) P-value

Aneurysm, n (%) 43 (0.7) 35 (0.8) 8 (0.4) 0.015

Ectasia, n (%) 375 (5.8) 245 (5.8) 130 (5.7) 0.47

Aneurysm and ectasia, n (%) 418 (6.4) 280 (6.6) 138 (6.1) 0.2

CAD (+) – coronary artery disease-positive, CAD (–) – coronary artery disease-negative
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pertaining to the frequency of CAA or CAE considering the 
coronary artery involvement for each coronary artery are 
shown in Table III.

Discussion
A potential association between the presence of CAD 

and the development of CAA or CAE has not been inves-
tigated thoroughly enough so far. Therefore, the present 
study is an attempt to determine whether or not such 
a  correlation exists. In the present study, the overall fre-
quency of CAA or CAE was 6.4%. The frequency of CAA was 
two-fold higher in CAD (+) patients than CAD (–) patients. 
By contrast, the prevalence of CAE was comparable be-
tween the CAD (+) and CAD (–) patients. 

The data available in the literature as regards the fre-
quency of CAA in the human population were collected and 
reported on the patients who underwent coronary angiog-
raphy due to suspected coronary artery disease. Previous 
studies have shown the frequency of CAA to be between 
0.3 and 5% [5, 12–15]. In the current study, the prevalence of 
CAA was slightly lower (0.7%) than the prevalence reported 

in the literature, which we assume could be accounted for 
by a number of factors. One of the factors is the difference 
in the evaluation of CAA and CAE. While earlier studies eval-
uated CAA and CAE together and provided no distinct defi-
nition of them [5, 9, 16], in the present study we did distin-
guish CAA from CAE. Another reason for the lower frequency 
of CAA could be associated with differences in the patient 
population involved in the present and previous studies. The 
data on CAA in different countries were usually obtained 
during coronary angiographies that were performed on pa-
tients with suspected coronary artery disease. When the ef-
fect of genetic differences and presence of atherosclerosis 
are considered for the development of CAA, no differences 
in frequencies of CAA are expected to be observed in differ-
ent regions of the world. On the other hand, detection of 
two-fold higher frequency of CAA in the CAD (+) cases com-
pared to CAD (–) is an expected observation, seeing that 
atherosclerosis is the most significant determining factor 
underlying the development of CAA and CAD [15, 17].

We noted that the prevalence of CAE was nine-fold 
higher than that of CAA in the present study. The CAE is 

Tab. III. Distribution of coronary artery aneurysm and ectasia detected on each coronary artery or on its branches

Parameter Total (n = 6500) CAD (+) (n = 4227) CAD (–) (n = 2273) P-value 

Aneurysm LAD, n (%) 14 (0.2) 12 (0.3) 2 (0.1) 0.08

CX, n (%) 9 (0.1) 0 (0) 9 (0.2) 0.02

RCA, n (%) 10 (0.2) 7 (0.2) 3 (0.1) 0.5

LAD-CX, n (%) 0 (0) 0 (0) 0 (0) –

LAD-RCA, n (%) 0 (0) 0 (0) 0 (0) –

CX-RCA, n (%) 0 (0) 0 (0) 0 (0) –

LAD-CX-RCA, n (%) 5 (0.1) 2 (0.05) 3 (0.1) 0.23

LMCA, n (%) 4 (0.1) 4 (0.1) 0 (0) 0.18

Ectasia LAD, n (%) 12 (0.2) 3 (0.1) 9 (0.4) 0.006

CX, n (%) 68 (1) 41 (1) 27 (1.2) 0.5

RCA, n (%) 170 (2.6) 129 (3.1) 41 (1.8) 0.001

LAD-CX, n (%) 17 (3) 8 (0.2) 9 (0.4) 0.1

LAD-RCA, n (%) 28 (0.4) 15 (0.4) 13 (0.6) 0.14

CX-RCA, n (%) 18 (0.3) 14 (0.3) 4 (0.2) 0.19

LAD-CX-RCA, n (%) 55 (0.8) 30 (0.7) 25 (1.1) 0.07

LMCA, n (%) 3 (< 0.1) 2 (< 0.1) 1 (< 0.1) 0.72

CAD (+) – coronary artery disease-positive, CAD (–) – coronary artery disease-negative, LAD – left anterior descending artery, Cx – circumflex artery, RCA – right 
coronary artery, LMCA – left main coronary artery

Tab. II. The effect of CAD on diffusiveness of coronary artery aneurysm and ectasia

Parameter Total (n = 6500) CAD (+) (n = 4227) CAD (–) (n = 2273) P-value

Aneurysm 1 vessel, n (%) 36 (0.6) 31 (0.7) 5 (0.2) 0.004

2 vessels, n (%) 1 (< 0.01) 1 (< 0.01) 0 (0) 0.65

3 vessels, n (%) 5 (0.1) 2 (< 0.01) 3 (0.1) 0.23

Ectasia 1 vessel, n (%) 255 (3.9) 177 (4.2) 78 (3.4) 0.075

2 vessels, n (%) 61 (0.9) 35 (0.8) 26 (1.1) 0.13

3 vessels, n (%) 59 (0.9) 33 (0.8) 26 (1.1) 0.092

CAD (+) – coronary artery disease-positive, CAD (–) – coronary artery disease-negative
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a relatively common angiographic finding with an average 
prevalence of 1–5% [18–20]. The prevalence of CAE in the 
current study was slightly higher (5.8%) than that in the 
literature. One factor leading to the present finding might 
be the approach used in the evaluation of CAE. When an-
giographic records with critical coronary artery diseases in 
the earlier studies were evaluated, slight CAEs might have 
been ignored and hence not reported; therefore, this point 
should be considered for the reports based solely on the 
angiographic reports. While the present study is also a ret-
rospective study, we additionally evaluated angiographic 
videos, not only the records for the study of CAA or CAE.

Most of the patients included in the present study were 
those who underwent coronary angiography due to sus-
pected CAD. The current measurements showed that 65% 
of our patients had severe CAD that narrowed more than 
50% of the vessel’s lumen. The majority of the remaining 
patients probably had CAD as well, though not resulting in 
noticeable narrowing. Histopathological and epidemiologi-
cal studies performed to reveal physiopathological factors 
underlying the development of CAE indicate that similar 
physiopathological mechanisms for CAD are also respon-
sible for the progression of CAE [21, 22]. Since most of our 
patients had CAD, this might result in their having a rela-
tively high prevalence of CAE. Therefore, when the results 
of such studies are evaluated, the cause and effect relation 
should also be considered.

We also observed similar frequency for CAE in the an-
giographies of the patients with or without CAD. This is an 
unexpected finding when we consider that similar etiologi-
cal factors are responsible for the development of CAD and 
CAE. This could be due to the fact that the patients with 
CAD causing less than 50% of luminal narrowing are not 
considered as CAD (+). Further studies involving patients 
with mild atherosclerosis problems are needed for the clari-
fication of subtle points like this.

Assessment of angiographic series performed on pa-
tients with CAD prediagnosis has shown CAE to most com-
monly involve the RCA [9, 23]. Likewise, CAE involvement 
was noted most frequently on the RCA, then on the Cx, 
and least frequently on the LAD in the present study. Corre-
spondingly, development of CAE should not be considered 
an innocent dilation of a  coronary vessel. An increasing 
number of recent studies have shown that, contrary to pop-
ular belief, CAE is not a benign progress. Rather, histologi-
cal examinations of ectatic vessels have shown that their 
tunica media are impaired and so they are prone to spasm 
[24]. Furthermore, earlier studies show that coronary blood 
flow becomes slower in ectatic arteries and development 
of ischemia could be attributed to a decreased blood flow 
rate [25]. A more recent study revealed that epicardial and 
microvascular perfusions are also compromised in patients 
with CAE [26]. Presence of a dilated section in an ectatic 
vessel causes swirling blood flow, and patients with CAE 
can present typical effort angina although there exists no 
accompanying CAD. This can result in the formation of 
a number of complications beyond the site of CAE, includ-

ing recurrent microemboli and thrombotic occlusion of the 
dilated section [27, 28]. 

By contrast to CAD, the approach for the treatment of 
CAA and CAE has failed to be established well enough so 
far. The treatment of CAA and CAE, when accompanied by 
CAD, is similar to that of patients with only CAD. The prog-
nosis for patients with isolated CAE accompanied by CAD is 
considered to be better, and putting the patients on aspirin 
as an antiaggregant agent could be sufficient [29]. Unfor-
tunately, there is a limited amount of data available on the 
prognosis of CAE in the literature. While some studies indi-
cate that CAE has a similar prognosis to CAD, others claim 
that they have comparable prognoses as with the normal 
population [12, 30]. 

The major limitations of the present study can be listed 
as follows: 1. It is a retrospective study. 2. It was conduct-
ed on patients who underwent coronary angiography for 
suspected coronary artery disease. Therefore, the present 
study does not provide actual information concerning the 
in situ frequency of CAE and CAE in the general population. 
Even so, the present study can give us some idea about the 
frequency of CAE and CAE. 

Conclusions
We often encounter cases of CAA and/or CAE in patients 

receiving angiography, and they are frequently recognized 
as simple enlargements of coronary arteries; however, nei-
ther CAA nor CAE should be considered as simple dilation 
of vessels, since it might result in significant cardiovascular 
complications such as rupture, thrombosis and emboliza-
tion. In conclusion, further studies are needed to accurately 
determine effective procedures for the treatment and prog-
nostic evaluation of patients diagnosed with CAA or CAE.
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