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Abstract: This study aimed to evaluate the incidence of coronary artery aneurysm and ectasia during conventional coronary
angiography in our tertiary care center. We assessed retrospectively the angiography records of 3100 patients. At first, we mainly
reviewed angiographic movies for the presence of coronary ectasia and/or aneurysm. Consequently, based on the number of the
coronary artery involvement, the coronary ectasia and aneurysm were graded as mild if 1 coronary artery was involved and severe if 2 or
more coronary arteries were involved. The location of ectasia and aneurysm was analyzed with respect to their isolated or combined
location on various coronary arteries. The patients included in the present study were divided into 2 groups based on their gender as
male and female. The incidence of the aneurysm and ectasia was 5.8%. Incidence of aneurysm and ectasia were 1.7% and 4.1%
respectively. Among the patients with aneurysm and ectasia, 6.7% were male and 4.1% were female. Their incidence was significantly
higher in the male than female patients (P< 0.05). However, when their incidence was evaluated separately, coronary artery ectasia was
markedly greater in male patients with regard to female patients (P<0.05). Incidence of CAE presence on the RCA was significantly
greater in males than females (1.7% vs 1.1%, P<0.05).This study showed that incidence of CAE is more common in males than females.
Particularly, frequency for the involvement of CAE on RCA and concurrently on 3 vessels is greater in male patients than female
patients.

Abbreviations: CAA = coronary artery aneurysm, CAE = coronary artery ectasia, CX = circumflex artery, LAD = left coronary artery,
LMCA = left main coronary artery, RCA = right coronary artery, SD = standard deviation.
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diameter of 2 or more times larger than that of its normal
contiguous segment.[7] Compared to CAE, CAAs involves a
shorter segment of the coronary artery, their beginning and
end points are sharper, and they are generally encountered
pathologies with larger diameters.[8,9,12,13,14] The
incidence of CAA is reported to vary between 1.5% and
4.9% and the RCA is the most effected coronary

1. Introduction

Coronary artery ectasia (CAE) is an uncommon coronary
artery disease characterized with the abnormal diffuse
dilatation of 1 segment or >1 segment of coronary artery to
1.5 times or more the size of adjacent normal segment of the
artery.[1-4] The dilatation may diffuse and involve the

majority of the artery, so it is more appropriate to describe
the lesion as ecstatic rather than aneurismal.[5] The
incidence of coronary artery ectasia has been reported to be
0.3% to 53% of patients undergoing coronary
angiography.[1-4,6,7] The right coronary artery (RCA) is
the most affected coronary artery.[8] CAE is regarded to be
the most common cause for the development of
atherosclerosis and its presence is shown to be central
underlying factor in >50% of the cases. Studies indicate that
20% to 30% of CAE cases in origin are congenital, 10% to
20% are inflammatory (syphilis and bacterial infections),
and the remaining percentage is due to connective tissue
impairments such as Ehlers—Danlos syndrome, Kawasaki
disease, and scleroderma.[9,10,11] Coronary artery
aneurysm (CAA) is an infrequent clinical finding and it is
defined as a diffuse dilatation of coronary arteries with a

artery.[15,16] The most common etiology of CAA is
discovered to be the atherosclerosis (%50). Other etiologies
for CAA include congenital impairments (20%-30%),
inflammatory or vasculitis (10%-20%), and connective
tissue disorders (5%-10%).[8] Underlying etiological factors
for the development of both CAA and CAE are shown to be
similar. Development of CAA and CAE is illustrated to be
closely associated with gender, presence of connective tissue
diseases, atherosclerosis, and incidence of systemic
diseases.[17] However, the studies indicating the
relationship between gender and the presence of CAA &
CAE in the literature are limited; therefore, we aimed to
evaluate the role of the gender in types and frequency of
CAA and CAE in the current study.
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Figure 1: (A) Normal coronary artery, (B) coronary artery ectasia, (C) coronary artery aneurysm
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Figure 2: Coronary artery aneurysm compared with
coronary artery ectasia.

2. Materials and methods

We assessed retrospectively the angiography records of
3100 patients who had undergone coronary angiography at
the Department of Cardiology in our tertiary care center
between January 2017 to June 2018. The angiographic
movies were carefully reviewed by an expert cardiologist.
Angiographic movies of the patients who had received
earlier coronary artery bypass surgery and digital
angiography records showing poor quality to review were
excluded from the present study. Coronary artery ectasia is
defined as a diffuse dilatation of coronary arteries with a
diameter of 1.5 times larger than of its normal (Fig. 1A)
contiguous segment[7] (Fig. 1B). Coronary artery aneurysm
on the other hand is defined as localized coronary artery
dilatation that exceeds >1.5 times the diameter of normal
adjacent segments[7] (Fig. 1C). Of the 3100 patients
evaluated, 180 patients showed coronary ectasia or coronary
aneurysm. At first, we mainly reviewed angiographic
movies for the presence of coronary ectasia and/or
aneurysm. Consequently, based on the number of the
coronary artery involvement, the coronary ectasia and
aneurysm were graded as mild if 1 coronary artery was
involved and severe if 2 or more coronary arteries were
involved. The location of ectasia and aneurysm was
analyzed with respect to their isolated or combined location
on various coronary arteries including left main coronary
artery (LMCA), left anterior descending artery (LAD),
circumflex artery (Cx) and RCA. The patients included in

the present study were divided into 2 groups based on their
gender as male and female.

2.1 Statistical Analysis

Continuous variables were expressed as meanzstandard
deviation (SD); categorical variables were defined as
percentages. To compare continuous variables, we used
Student’st test or Mann—Whitney U test, where appropriate.
Categorical variables were compared via the chi-square test.
For all the tests, a value of P<0.05 considered to be
statistically significant. The SPSS statistical software
package (SPSS, version 16.0 for Windows; SPSS Inc) was
used to perform all the statistical calculations. .

3. Results

The review of the digital angiography records of 3100
patients ( 2003 males and 1097 females) showed that the
mean age of the patients was 5710 years (range: 24-83).
With respect to the gender of the patients, 64.61% were male
and 35.38 % were female. Overall, the incidence of the
aneurysm and ectasia was 180/3100 (5.8 %). Among the
patients with aneurysm and ectasia, incidence of coronary
ectasia was 128/3100( 4.1%) and for coronary aneurysm was
52/3100(1.7%) Among the patients with aneurysm and
ectasia, 135 (6.7 %) were male and 45 (4.1%) were female.
When aneurysm and ectasia were evaluated together, their
frequency was significantly higher in the male than female
patients (P<0.05). However, when their incidence was
evaluated separately, coronary artery ectasia was markedly
greater in male patients with regard to female patients (P <
0.05) .Although the frequency of coronary artery aneurysm
was slightly higher in the male than female patients, the
difference between them was not statistically meaningful
(P=0.09). Frequency for coronary artery ectasia and
aneurysms based on gender status of the patients are
summarized in Table 1.

Table 1: Frequency for coronary artery ectasia and
aneurysms based on gender status of the patients
Male Female Total
(n=2003) |(n=1097) |(n=3100)
Coronary aneurysm | 46 (2.3%) |06 (0.6%) |52 (1.7%)
Coronary ectasia | 89 (4.4%) (39 (3.5%) 128 (4.1%)
135 (6.7%) |45 (4.1%) [180 (5.8%)
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The p value is 0.0135 , p value statistically significant at
p<0.05

Moreover, involvement of aneurysms and ectasia for single
coronary artery was defined as slight but their involvement
for 2 or more coronary arteries were defined as severe.
Frequency of single coronary artery involvement for
aneurysms and ectasia was higher than that of 2 or more
coronary arteries. When the distribution of the CAA was
examined among the present study population, 1.4% CAA
was spotted on the single coronary artery and 0.3% was
found on the 2 or more coronary arteries. Similarly, when
the distribution of the CAE was studied, 2.5% CAE was
observed on the single coronary artery and 1.6% was noted
on the 2 or more coronary arteries. The severity of coronary
artery involvement for CAA was similar among male and
female patients (P>0.05). Although involvement of single
coronary vessel for CAE was found to be considerably equal
in male and female patients (2.5% vs 2.6%), there was no
significant difference between the groups for the
involvement of 2 or more vessels for CAE (P>0.05). Results
of coronary artery involvement for the present study
population are summarized in Table 2.

Table 2: Incidence of number of coronary artery
involvement in coronary artery aneurysm and ectasia

Aneurysm |[Male (n=2003) |[Female (n=1097) |Total (n=3100)
1 vessel 41(2.0%) 04(0.4%) 45(1.4%)
>2 vessels | 05(0.24%) 02 (0.2%) 07(0.3%)
Total 46 06 52(1.7%)
Ectasia
1 vessel 49(2.5%) 29(2.6%) 78(2.5%)
>2 vessel | 40(2.0%) 10(0.9%) 50(1.6%)
Total 89 39 128(4.1%)

The p value is 0.039, p value statistically significant at
p<0.05

Frequency of CAE and CAA according to the coronary
artery involvement was evaluated for each coronary artery.
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
involvement was comparable in both sexes (P>0.05).
Furthermore, CAE involvement was noted most frequently
on the RCA, then on the Cx, and least often on the LAD.
Incidence of CAE presence on the RCA was significantly
greater in males than females (1.7% vs 1.1%, P< 0.05) and
involvement of CAE on >3 vessel were also similarly higher
in males with respect to the female patients (1.4% vs 0.6%,
P< 0.05). Moreover, frequency of CAE presence on the Cx
was approximately equal in males compared to the female
patients but the difference was not statistically significant
(0.5% vs 0.6%, P=0.06). The results pertaining to the
frequency of CAA and CAE according to the coronary
artery involvement for each coronary artery are shown in
Table 3.

Table 3: Incidence of CAA and CAE according to the
coronary artery involvement for each coronary artery

[LAD]LCX|RCA]LMCA] 2 Vessels] 3 Vessels]
Aneurysm
Male | 18 | 07 | 13 | 03 03 02 46
Female| 02 | 01 | 01 00 01 01 06
20/ 08| 14| 03 04 03 52
Ectasia
Male | 03 | 11 | 34 01 12 28 89
Female| 08 | 07 | 13 01 03 07 39
11 | 18 | 47 02 15 35 128

4. Discussion

In the present study, the overall frequency of CAA and CAE
was 1.7% and 4.1%, respectively. Total frequency of CAA
and CAE was higher in the males than the females. When
incidence of CAA and CAE were separately tracked,
although the frequency of CAA and CAE was comparable in
the male and female patients, CAE was detected more
frequently in the males than the females. Data available in
the literature regarding the frequency of CAA in human
population are collected and reported on the patients who
underwent coronary angiography owing to suspected
coronary artery disease. Previous studies indicate that
frequency of CAA is between 0.3% and 5%).[5,8,14,16,18—
20]. In the present study, we described CAA as a local-
diffuse dilatation of coronary arteries with a diameter of at
least 1.5 or more times larger than of its normal contiguous
segment; and finding in our study consistent with previous
literature. Remember that data regarding CAA in different
countries are generally obtained during coronary
angiography performed on the patients with suspected
coronary artery disease. When the effect of genetic
differences and the presence of atherosclerosis are
considered on the development of CAA, it is not unexpected
to obtain different frequencies of CAA in different regions
of the world. In the current study, we found that the
frequency of CAA was higher in the males than the females
but the difference was not statistically significant. When we
evaluated CAA and CAE together, their incidences were
meaningfully higher in the males than the females but when
CAAs were assessed separately there was no considerable
difference between the genders. We think that relatively
lower number of patients with CAA included in the present
study might be responsible for getting this result. A number
of studies in the literature indicate that the frequency of
CAA is higher in females than males.[8,16] In the present
study, we detected that CAA involvement was observed
most commonly on the LAD artery, then on the RCA, and
least on the Cx artery. Ordering of CAA localization
according to the coronary artery involvement was
comparable in both sexes (P>0.05). Other studies indicate
that most common placement of CAA is on RCA.[8,16,22]
Contradiction on frequency of location of CAA between the
present study and previous studies might arise from the
inadequate number of patients evaluated in the present study
and therefore this number of patients may not have sufficient
power to demonstrate frequency of CAA involvement on the
coronary arteries. Earlier studies report that the prevalence
of CAE is between 0.3% and 5.3%.[1-4,23] There is no
sufficient amount of information in the literature regarding
the frequency of CAE between the genders. Although some
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studies on CAE frequency show that its incidence is higher
in males than the females,[16] some other studies state that
there is no difference between the genders.[24] Furthermore,
in their study, Aboeata et al[25] report that the frequency of
CAE in males is 3-folds higher than females. Overall, when
limited amount of available reports on the CAE are assessed,
it is evident that frequency of CAE is greater in males than
females. In the present study, we observed that the
frequency of CAE in the males was 1.5-folds higher than the
females. The most important factor underlying the CAE
etiology is the coronary artery disease.[9,11,21,26]
Consequently, higher incidences of coronary artery diseases
in males might explain increased frequencies of CAE in
males with respect to females.[27] Our literature review
showed no report regarding association between genders and
the numbers of coronary arteries with CAE. The present
results revealed that involvement of aneurysms and ectasia
on single coronary artery, which was defined herein as mild
involvement, developed nearly 2-folds more in the males
than the females. On the other hand, involvement of CAA
and CAE on 2 or more coronary arteries, which was graded
herein as severe, was comparable between the genders.
Increased mild CAE involvement in the males and
comparable severe CAE involvement in between males and
females might increase the rate of risk for undesired clinical
outcomes in males with respect to the females. However, the
present study was not aimed to investigate the relationship
between the prevalence of CAE and undesired clinical
events. In the current study, CAE involvement was observed
most often on the RCA, then on the Cx, and least often on
the LAD. Moreover, frequency of CAE presence on the
RCA and involvement of CAE on >3 vessels were higher in
males than females. Present results about the localization of
CAE on coronary arteries were consistent with the
literature.[15,28,29].

5. Conclusion

Detection of CAA and CAE during coronary angiography is
critical for their proper treatment and clinical follow-up. The
present study showed that incidence of CAE is more
common than aneurysm. The present study showed that
incidence of CAE is more common in males than females.
Particularly, frequency for the involvement of CAE on RCA
and concurrently on 3 vessels is greater in male patients than
female patients.

Conflicts of interest: None
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