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Prevalence of Ectasia in Human Coronary Arteries in Patients in Northern
Greece Referred for Coronary Angiography

George D. Giannoglou, MD, PhD*, Antonios P. Antoniadis, MD, MSc,
Yiannis S. Chatzizisis, MD, MSc, Efthalia Damvopoulou, MD, MSc,
George E. Parcharidis, MD, PhD, and George E. Louridas, MD, PhD

We determined the prevalence of coronary artery ectasia (CAE) in patients who were
referred to our institution for coronary angiography for any reason and investigated its
potential association with angiographically significant coronary artery disease (CAD). We
also examined whether CAE and CAD are topographically associated. In 10,524 consec-
utive patients from January 1, 1995 to December 31, 2003, the corresponding coronary
angiographies were analyzed and cases of CAE were identified, recorded, and summarized.
CAE was found in 287 patients (2.7%). It was markedly more prevalent in men than in
women (p <0.0001). Younger patients exhibited a higher prevalence of CAE (p <0.01), and
this was confirmed for men (p <0.05) but not for women. Co-existence with CAD was noted
in 250 cases of CAE (87.1%) (p � 0.001). CAD increased remarkably throughout the study
(p <0.001), whereas the prevalence of CAE remained unchanged. The prevalence of
CAE was significantly greater in the right coronary artery than in the left anterior
descending (LAD) coronary artery and the left circumflex artery (p <0.0001), whereas
CAD most commonly affected the LAD (p <0.0001). Further, CAE in the right coronary
artery showed a strong association with the existence of CAD in the LAD (p � 0.015). In
conclusion, CAE is more frequent in young men who show a predilection for the right
coronary arterial system. Although associated with CAD, a direct causal relation cannot be

established. © 2006 Elsevier Inc. All rights reserved. (Am J Cardiol 2006;98:314–318)
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n the present study, we determined the prevalence of cor-
nary artery ectasia (CAE) in 10,524 patients who were
eferred for coronary angiography and investigated its po-
ential association with angiographically significant coro-
ary artery disease (CAD). We also examined whether CAE
nd CAD are topographically associated.

• • •
ata from 10,524 consecutive patients who underwent cor-
nary angiography for any reason in our institution in
orthern Greece from January 1, 1995 to December 31,
003 were assessed through our database and retrospec-
ively analyzed. After cases of CAE were identified by
isual estimation by an expert interventional cardiologist,
he demographic parameters and angiographic characteris-
ics were recorded simultaneously and summarized. A ves-
el was considered to be ectatic if it exhibited a luminal
iameter of �1.5 times than that of the adjacent normal
egment, excluding regions with poststenotic dilation.1

AD was defined as stenosis that caused a �50% decrease
n the coronary lumen, whereas obstructions �50% were
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Statistical analyses were performed with SPSS 12.0
SPSS, Inc., Chicago, Illinois) and GraphPad Prism 4.0
GraphPad Software, Inc., San Diego, California). A p value
0.05 was considered statistically significant. Because age

id not fulfill the assumption of normality, it was summa-
ized as medians and interquartile ranges, with the latter
epresenting values between the 25th and 75th percentiles of
ts distribution. All remaining variables (gender, presence,
nd localization of CAE or CAD) were categorical and
ummarized as absolute values and percentages. The asso-
iation between CAE and gender was investigated by Pear-
on’s chi-square test and calculation of the odds ratio and its
5% confidence interval. Age differences between patients
ith CAE and those without CAE in the entire population

nd each gender separately were assessed with the nonpara-
etric Mann-Whitney test. Further, the effect of age in the

tudied population and in each gender separately was in-
estigated by a binary logistic regression model. The same
odel was also applied for the measurement of the effects

f both gender and age on the presence of CAE. The
omparison between the mean number of cases with CAE
nd CAD per year was made by Student’s t test for depen-
ent samples. The potential association between CAE and
AD as well as the differences in the prevalence of CAE
nd CAD among the major coronary arteries (right coronary
rtery, left anterior descending coronary artery [LAD], and

eft circumflex artery) were investigated with Pearson’s chi-
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315Coronary Artery Disease/Prevalence of Coronary Ectasia
quare test and expressed as an odds ratio with its 95% con-
dence interval. The power of all calculated chi-square tests
as found to be �90% at a significance level of 0.05.
Gender data were available for 10,511 patients (7,919

en and 2,592 women). CAE was found in 287 patients,
ith an overall prevalence of 2.7%. Of these, 246 were
en (85.7%), representing 3.1% of the total number of
en, whereas 41 were women (14.3%), representing

.6% of the total number of women. CAE was found to
e markedly more prevalent in men than in women (p
0.0001, odds ratio 1.99, 95% confidence interval 1.43

o 2.78; Figure 1). In other words, in our series, men
xhibited a 1.99 times higher likelihood of presenting
ith CAE compared with women.
Age data were recorded in 6,744 patients (median 62

ears, interquartile range 53 to 69), and gender data were
vailable for 6,733. Median age was 61 years (interquar-
ile range 52 to 68, n � 5,133) for men and 65 years
interquartile range 58 to 70, n � 1,600) for women. The
ge of subjects without CAE (median 62 years, interquartile

igure 1. Prevalence of CAE in relation to gender (n � 10,511). Number
f cases is expressed as a logarithmic scale.

igure 2. Prevalence of CAE and CAD in the studied population (n �
0,524). Number of cases is expressed as a logarithmic scale.
ange 53 to 69, n � 6,574) was significantly higher than of a
hose with CAE (median 60 years, interquartile range 50
o 68, n � 170; p �0.01). Binary logistic regression showed
hat the presence of CAE (y) was inversely correlated with
ge (x) (y � �0.02x � 2.49, odds ratio 0.981, 95% confi-
ence interval 0.968 to 0.994, p �0.01; n � 6,733). There-
ore, for each extra year of age, the chance of presenting
ith CAE decreased significantly by a factor of 0.981. In
ther words, the younger the age, the higher the likelihood
or the occurrence of CAE. In addition, the age of men
ithout CAE (median 61 years, interquartile range 52 to 68,
� 4,988) was significantly higher than that of men with
AE (median 59 years, interquartile range 49 to 67, p
0.05; n � 145), whereas no statistically significant age

ifference was recorded between women with CAE (median
5 years, interquartile range 52.5 to 70, n � 25) and women
ithout CAE (median 65 years, interquartile range 58 to 70,
� 1,575). By applying binary logistic regression in men

nd women separately, the following equations were re-
ealed: y � �0.017x � 2.54 (odds ratio 0.983, 95% con-
dence interval 0.969 to 0.997, p �0.05; n � 5,133) and y

�0.016x � 3.14 (odds ratio 0.984, 95% confidence
nterval 0.944 to 1.026, p � 0.45; n � 1,600), respectively.
herefore, although younger age was a factor associated
ith an increased likelihood of CAE in men, it had no

ignificant effect in women. The effects of gender (x1)

igure 3. Frequencies of CAE (solid line), non-CAE (solid line with circle),
AD (dashed line), and non-CAD (dashed line with circle) over the 9-year

tudy period (n � 10,524). The prevalence of CAD increased remarkably,
hereas that of CAE remained unchanged.

able 1
opography of ectasia in coronary arteries studied*

ctatic Artery n (%)

ight coronary artery 147 (44.4%)
eft circumflex artery 82 (24.8%)
AD 81 (24.5%)

ntermediate branch 2 (0.6%)
eft main coronary artery 13 (3.9%)
irst diagonal branch 2 (0.6%)
irst obtuse marginal branch 2 (0.6%)
osterior descending artery 2 (0.6%)
otal 331 (100.0%)

* In some patients, ectasia was found in �1 coronary artery.
nd age (x2) on the development of CAE (y) was pre-
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icted by the following model: y � 0.534x1 � 0.017x2 �
.08 (x1 odds ratio 0.586, 95% confidence interval 0.380
o 0.904; x2 odds ratio 0.983, 95% confidence interval
.970 to 0.997, p �0.05; n � 6,733). Thus, for men and
omen of the same age, the probability for women to
resent with CAE was almost half that of men. Similarly,
egardless of gender, for each extra year of age, the
ikelihood of CAE decreased significantly by a factor of
.983.

CAE with normal or nonsignificantly obstructed coro-
ary arteries was present in 37 of 287 cases of CAE (12.9%)
Figure 2). Co-existence of CAE and CAD was found in the
emaining 250 cases of CAE (87.1%). In the group of
atients without CAE (n � 10,237), CAD was present in
,087 subjects (79%), and nonsignificant lesions or normal
oronary arteries were found in the remaining 2,150 (21%).
n consequence, patients with CAE exhibited higher rates of
AD than those without CAE, a difference that was statis-

ically significant (odds ratio 1.8, 95% confidence interval
.27 to 2.55, p � 0.001; Figure 2).

The mean number of cases with CAE per year was
arkedly lower than that with CAD (31.9 � 7.0 vs 926.2 �

40.6, p �0.0001). Figure 3 presents the temporal variation
f the prevalence of CAE and CAD over the 9-year study
eriod. In contrast to CAE, whose prevalence remained
elatively steady over the entire study period, the CAD

igure 4. Frequency of CAE and CAD in each major coronary vessel. C
A, C) The prevalence of CAE was significantly greater in the right c
0.0001). (B, D) With regard to CAD, the LAD was most commonly aff

s a logarithmic scale.
urden increased markedly (p �0.001). o
CAE involved 1 coronary artery in 219 patients
76.3%), 2 in 41 (14.3%), and 3 in 27 (9.4%). Table 1
resents the frequency of CAE in the entire coronary
rterial tree. Figure 4 shows the prevalence of CAE and
AD in each major coronary artery and its minor
ranches. Cases of CAE or CAD in �1 artery within the
ame patient were excluded. As depicted, the prevalence
f CAE was significantly greater in the right coronary
rtery than in the LAD (odds ratio 3.07, 95% confidence
nterval 2.12 to 4.46, p �0.0001) and left circumflex
rtery (odds ratio 2.53, 95% confidence interval 1.79 to
.57, p �0.0001), whereas the difference between the
AD and left circumflex artery was insignificant (odds

atio 0.82, 95% confidence interval 0.53 to 1.27, p �
.44). With regard to CAD, the LAD was most com-
only affected, followed by the right coronary and left

ircumflex arteries. The LAD exhibited a greater likeli-
ood for CAD than the right coronary artery (odds ratio
.53, 95% confidence interval 3.18 to 3.92, p �0.0001)
nd left circumflex artery (odds ratio 5.8, 95% confidence
nterval 5.15 to 6.54, p �0.0001). To assess the possible
opographic association between CAE and CAD, we in-
estigated the co-existence of CAE and CAD in the right
oronary artery, LAD, and left circumflex artery and
hese entities were not associated in any separate artery
Figure 5). Conversely, in the same patients, the presence

CAE or CAD in �1 artery within the same patient were not included.
artery (RCA) than in the the LAD and left circumflex artery (LC; p

ollowed by the RCA and LC (p �0.0001). Number of cases is expressed
ases of
oronary
ected, f
f CAE in the right coronary artery was strongly associ-
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317Coronary Artery Disease/Prevalence of Coronary Ectasia
ted with that of CAD in the LAD (odds ratio 1.58, 95%
onfidence interval 1.09 to 2.29, p � 0.015).

• • •
he prevalence of CAE among our patients (n � 287, 2.7%)
as within the range of prevalence rates reported in previous

tudies (1.2% to 4.9%).1–7 Apart from the Coronary Artery

igure 5. Frequency of coexistence of CAE and CAD in each major coronary
A, E), LAD (B, F), and left circumflex artery (C, G). (D, H) However, with
ssociated with the presence of CAD in the LAD (p � 0.015). Number of ca
urgery Study (CASS), the largest study on CAE, in which i
0,087 patients were studied,1 no such large series have been
ublished. The highest frequency of CAE ever reported was
12% in an Indian population8; however, this divergence

ould be attributed to different demographic characteristics of
he studied population.

According to our results, CAE was significantly predom-

n � 10,524). CAE and CAD were not associated in the right coronary artery
ame patient, the presence of CAE in the right coronary artery was strongly
xpressed as a logarithmic scale. Abbreviations as in Figure 2.
vessel (
in the s
nant in men compared with women (3.1% of total men vs
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.6% of total women, p �0.0001). This gender difference
as been reported previously9,10 and could be attributed to
he lower incidence of CAD in women, although the relation
etween CAE and CAD is doubtful. In addition, the per-
entages in the present study are higher than those in a study
onducted in Singapore (2.0% of men vs 0.6% of women)3;
n contrast, an even higher percentage of CAE among men
4.2%), but a lower percentage among women (1.09%), was
ecorded in a Spanish population.4 Moreover, the higher
ikelihood of men having CAE compared with women is
enerally consistent with the study in Spain in which male
ender was demonstrated as an independent predictor
AE.4

In our series, age constituted a significant factor that was
nversely associated with the presence of CAE. A similar
nding of significantly younger age among patients with
AE compared with those without CAE has been previ-
usly reported, although this association has not been
roved to be independent of other risk factors for CAD.4

owever, in our study, this association between younger
ge and CAE was confirmed only for men, whereas its
ffect in women was insignificant. Whether this selective
ffect of age in men has to do with the pathophysiology of
AE or is due to the presence of some unknown confound-
ng factors remains elusive.
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