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Introduction: Coronary artery ectasia (CAE) is an uncommon angiographic finding often associated with atherosclerosis.
However, the risk profile of patients with pure CAE (defined as ectasia in the absence of significant obstructive coronary
artery disease) remains incompletely understood. This study aimed to evaluate the association between traditional
atherosclerotic risk factors and pure CAE in an Iranian population. Material and methods: In this retrospective cross-
sectional study, 354 patients with pure CAE were identified among 23,000 consecutive coronary angiography reports
from two tertiary hospitals (2015-2022). Pure CAE was defined as segmental or diffuse coronary artery dilatation >1.5-
fold the adjacent normal segment in the absence of 250% stenosis in any epicardial vessel. Patients with diffuse but
non-obstructive atherosclerosis, history of vasculitis, autoimmune disease, congenital syndromes, or incomplete records
were excluded. Demographic data and cardiovascular risk factors (hypertension, diabetes, hyperlipidemia, smoking, family
history) were collected. Statistical analysis included both univariate comparisons and multivariable logistic regression to
identify independent predictors of CAE. Results: The mean age was 57.5 £ 12.6 years; 64.1% were male. Hypertension
(64.7%) and hyperlipidemia (57.9%) were the most prevalent risk factors. Multivariable regression identified male sex (OR
1.8, 95% Cl 1.1-2.9, p = 0.01), hypertension (OR 2.1, 95% CI 1.3-3.2, p = 0.002), and hyperlipidemia (OR 1.7, 95% CI
1.1-2.5, p = 0.01) as independent predictors of CAE. Diabetes mellitus and smoking were not significantly associated.
Family history showed borderline significance (OR 1.4, p = 0.06). The most common angiographic pattern was three-
vessel ectasia (37.9%). Conclusion: Pure CAE is more frequent in men and strongly associated with hypertension and
hyperlipidemia, supporting a shared risk profile with atherosclerosis. The absence of association with diabetes and smoking
suggests a distinct underlying pathophysiology.
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BbBepeHue: ExtasnsaTa Ha kopoHapHuTe aptepun (CAE) e psagko cpelyaHo aHrmorpadcko HapyLUeHNe, YeCTO CBbP3aHo
C aTepockneposa. Bbnpeku ToBa puckoBUST Npodun Ha nauueHTuTe ¢ yucta CAE (onpepeneHa kato ektasus npu nunca
Ha 3HauuTenHa obCTPYKTMBHA kopoHapHa BoMnecT) ocTaBa He HambHO U3siCHeH. Llenta Ha ToBa MpoyyBaHe € Aa oLeHu
Bpb3kaTa Mexay TpaauLMOHHUTe aTepoCcKnepoTUyHK puckosm taktopu v unctata CAE npu upaHckarta nonynauus. Ma-
Tepuan u metoau: B TOBa peTpPOCNEKTUBHO KPOCCEKLMOHHO NpoyyBaHe Osxa naeHTMduumpann 354 nauueHTu ¢ yucta
CAE cpeq 23 000 nocnefoBatenHu AOKNafa 3a KOPOHApHa aHruorpadms ot e TpeTudHu bonHuum (2015-2022 r.).
Uucrata CAE 6e getvHupaHa kato cerMeHTHa unum audysHa aunatauus Ha KopoHapHata aptepus = 1,5 mbTu no-rongs-
Ma OT CbCe[jHMS HOpMareH CerMeHT npu nunca Ha = 50% CTeHo3a B HAKOW OT ennkapamnanHuTe cbaose. MNalueHTute ¢
Andy3Ha, HO HeOBCTPYKTUBHA aTepOCKnepo3a, aHaMHe3a 3a BacKymnuT, aBTOMMYHHO 3abonsiBaHe, BPOAEHU CUHAPOMM
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UMW HEMBITHM 3anucy Bsxa U3KIKYeH 0T NpoyyBaHeTo. bsxa cbbpaHu aemorpadickit JaHHN U AaHHM 33 CbpAEYHO-ChI0-
BM PUCKOBU (haKToOpu (XMNepToHus, AnabeT, xunepnunuaemus, TIOTIOHONYLLEeHe, haMunHa aHamHe3a). CTaTUCTUYeCcKuaT
aHanu3 BKMYBaLLE KaKTO eAHOMEPHW CPaBHEHWS, Taka 1 MHOTOMepHa NOrMCTUYHa perpecus 3a uaeHTuduLMpaHe Ha
HesaBucumu npeauktopu Ha CAE. PesynTatu: CpefHaTa Bb3pacT Ha 06xBaHaTuTe B NpoyyBaHeTo nuua belwe 57,5 +
12,6 rognHu; 64,1% 65xa Mbxe. XunepToHus (64,7%) v xunepaunuaemus (57,9%) 6sixa Hait-pa3npocTpaHeHuTe puckosm
thaktopu. MHoroBapwaHTHaTa perpecus ugeHTudumumpa muxkus non (OR 1,8, 95% Cl 1,1-2,9, p = 0,01), xunepToHnsTa
(OR 2,1, 95% CI 1,3-3,2, p = 0,002) n xunepnunugemmsta (OR 1,7, 95% Cl 1,1-2,5, p = 0,01) kaTo He3aBMCUMM NpeayK-
Topu Ha CAE. 3axapHusiT gnabeT 1 TIOTIOHOMYLLEHETO He NoKa3axa CTaTUCTUYECKW 3HauMma Bpbaka. CemeiHaTa aHaMHe-
3a nokasea rpaHuyHa 3HaunmocT (OR 1,4, p = 0,06). Hait-4ecTo cpeLyaHusaT aHrnorpadckm MOAEN € eKTasns Ha Tpu cbaa
(37,9%). 3akntoyenme: Yncrata CAE e no-yecta npu MbXeTe U e CUIIHO CBbP3aHa C XMNepToHWUS U XMNepnunuaeMus,
koeTo noakpens obLLa pUckoBa xapaKkTepucTika C aTepockneposarta. Jiuncara Ha Bpb3ka ¢ auabeTa 1 TIOTHOHOMYLUEHETO

npeanonara pasniyHa OCHOBHa NaToU3NONOrus.

Kntouyosu paymu:

€KTa3usi Ha KopoHapHaTa apTepusi, uucta CAE, aTepockneposa, puckosy (akTopu, aHruorpadms
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INTRODUCTION

Coronary artery ectasia (CAE) is a relatively rare
angiographic finding, reported in 1.2-4.9% of patients
undergoing coronary angiography worldwide [1]. Pure
CAE was defined as segmental or diffuse coronary ar-
tery dilatation = 1.5-fold the adjacent normal segment
in the absence of =2 50% stenosis in any epicardial ves-
sel [2]. Although CAE is most commonly associated
with atherosclerosis, other etiologies such as vasculi-
tis, autoimmune diseases, and congenital syndromes
have also been described [3]. From a pathophysio-
logical point of view, CAE is the result of the degrada-
tion of the extracellular matrix of the media by matrix
metalloproteinase which has been similarly observed
in coronary heart disease [1, 2, 4]. More interesting, the
clinical manifestations of the two coronary events are
comparable as angina and acute coronary syndrome
[3, 5]. Therefore, it is now assumed that there must be
a significant overlap between the risk factors for cor-
onary artery atherosclerosis and the CAE. Therefore,
the present study aimed to investigate the prevalence
of traditional atherosclerotic risk factors among pa-
tients with pure CAE in an Iranian population and to
determine the independent predictors of this condition.

MATERIAL AND METHODS

This cross-sectional study was approved by the lo-
cal ethics committee, and written informed consent was
obtained. The study was included patients undergoing
coronary angiography at two tertiary referral hospitals
in Yazd, Iran, between January 2015 and December
2022. Out of 23,000 angiograms, 369 cases of CAE
were identified. After applying exclusion criteria, 354
patients with pure CAE were enrolled. Pure CAE was
defined as focal or diffuse coronary dilatation = 1.5-fold

compared to an adjacent reference segment in the ab-
sence of 2 50% luminal stenosis in any major epicardial
vessel [2].

Exclusion criteria

e Obstructive CAD (= 50% stenosis);

¢ Diffuse atherosclerosis without focal stenosis;

e Known vasculitis, autoimmune disease, or
congenital coronary anomalies;

e Incomplete demographic or laboratory data.

A standardized checklist was used to collect data
on demographics and cardiovascular risk factors:

e Hypertension: SBP = 140 mm Hg or DBP = 80
mm Hg, or use of antihypertensive drugs;

e Diabetes mellitus: Fasting glucose = 7.0 mmol/L,
use of insulin or oral hypoglycemics;

e Hyperlipidemia: Total cholesterol = 4.7 mmol/L,
triglycerides = 2.3 mmol/L, or LDL = 4.1 mmol/L;

e Smoking: = 10 pack-years;

e Family history: CAD in male relatives < 55 years
or female relatives < 65 years.

Continuous variables were presented as mean *
SD and compared using t-test or Mann-Whitney U test
as appropriate. Categorical variables were analyzed
with chi-square test. Multivariable logistic regression
was applied to identify independent associations of
risk factors with pure CAE. Results were expressed as
odds ratios (OR) with 95% confidence intervals (Cl).
A p-value < 0.05 was considered significant. Analyses
were performed using SPSS v23.

RESULTS

Of 354 patients with pure CAE, the mean age was
57.5+12.6 years (range 25-89), and 64.1% were male.
Hypertension (64.7%) and hyperlipidemia (57.9%)
were the most common risk factors, followed by dia-
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betes mellitus (30.2%), smoking (45.5%), and positive
family history (50.6%). The baseline characteristics are
shown in (Table 1). As shown in (Table 2), the pattern of
three-vessel involvement with ectasia was significantly
higher in the ages ranged 25 to 37 years followed by 64
to 76 years, while other patterns of involvements were
seen mostly in the age range of 51 to 63 years indicat-
ing an age-dependent difference in the patterns of CAE
(p = 0.02). Also, multiple vessel ectasia was revealed
more in men than in women (p = 0.03). Moreover, mul-
tiple CAE was significantly higher in hypertensive than
in normotensive patients (p = 0.004), hyperlipidemic
than normal lipid subgroups (p = 0.008), and those
with family history of CAE (p = 0.02). However, we

Table 1. Baseline characteristics and cardiovascular
profile in study population (n = 354)

Mean age, year 57.5+12.6
Male gender, % 227 (64.1)
History of hypertension, % 229 (64.7)
History of diabetes mellitus, % 107 (30.2)
History of hyperlipidemia, % 205 (57.9)
Family history of coronary disease, % 179 (50.6)
History of smoking, % 161 (45.5)
LAD 77 (21.8)
LCX 25 (7.1)
RCA 34 (9.6)
Pattern of coronary artery LAD & LCX 36 (10.2)
ectasia LAD & RCA 39 (11.0)
LCX & RCA 9 (2.5)
:ipc‘:li& LCX & 134 (37.9)

showed no difference in the pattern of CAE in smoker
and non-smoker subgroups (p = 0.55). Multivariable re-
gression identified male sex (OR 1.8, 95% CI 1.1-2.9,
p = 0.01), hypertension (OR 2.1, 95% CI 1.3-3.2, p =
0.002), and hyperlipidemia (OR 1.7, 95% CI 1.1-2.5,
p = 0.01) as independent predictors of CAE. Diabetes
mellitus and smoking were not significantly associated.
Family history showed borderline significance (OR 1.4,
p = 0.06). The most common angiographic pattern was
three-vessel ectasia (37.9%). The most frequent an-
giographic pattern was three-vessel ectasia (37.9%),
followed by isolated LAD involvement (21.8%). Men
and hypertensive patients were more likely to have
multivessel ectasia.

DiscussIiON

In this study of Iranian patients with pure CAE, we
found that hypertension, hyperlipidemia, and male sex
were independent predictors, whereas diabetes and
smoking were not associated. These findings support
the hypothesis that CAE shares major risk factors with
atherosclerosis but may follow a distinct pathophysio-
logical pathway. CAE, known as aneurysm or ectasia,
is a rare condition that is usually seen as an accidental
finding in those undergoing angiography, and its preva-
lence varies from 1.2 t0 4.9% [1, 6]. The most common
cause is atherosclerosis, followed by Kawasaki dis-
ease and congenital aneurysmal diseases [7-9]. Due
to the most common cause of this disease, in this study
we investigated the role of main risk factors for athero-
sclerotic diseases in CAE to find prognostic factors and
determine their possible association with this disease.

Table 2. The pattern of coronary CAE according to baseline variables

. LAD & LAD & LCX & LAD & LCX &
Variables LAD LCX RCA LCX RCA RCA RCA
Gend Male 43 (18.9) 13 (5.7) 25 (11.0) 19 (8.4) 26 (11.5) 6 (2.6) 95 (41.9)

ender
Female 34 (26.8) 12 (9.4) 9(7.1) 17 (13.4) 13 (10.2) 3(2.4) 39 (30.7)
2510 37 4(18.2) 1(4.5) 0(0.0) 2(9.1) 2(9.1) 0(0.0) 13 (59.1)
38 to 50 25(29.4) 4(4.7) 9 (10.6) 10 (11.8) 11 (12.9) 0(0.0) 26 (30.6)
Age (Years) 511to 63 28 (22.8) 10 (8.1) 14 (11.4) 17 (13.8) 16 (13.0) 4(3.3) 34 (27.6)
64 to 76 17 (16.5) 6 (5.8) 9(8.7) 6 (5.8) 10 (9.7) 3(2.9) 52 (50.0)
77 to 89 3(14.3) 4 (19.0) 2(9.5) 1(4.8) 0(0.0) 2(9.5) 9 (42.9)
) ) Positive 42 (18.3) 18 (7.9) 24 (10.5) 21(9.2) 20 (8.7) 3(1.3) 101 (44.1)
History of hypertension
Negative 35 (28.0) 7 (5.6) 10 (8.0) 15 (12.0) 19 (15.2) 6 (4.8) 33 (26.4)
. . . Positive 37 (18.0) 14 (6.8) 21 (10.2) 17 (8.3) 19 (9.3) 5(24) 92 (44.9)
History of hyperlipidemia
Negative 40 (26.8) 11 (7.4) 13 (8.7) 19 (12.8) 20 (13.4) 4(2.7) 42 (28.2)
History of coronary Positive 32 (17.9) 9 (5.0) 15(18.4) 16 (8.9) 18 (10.1) 4(2.2) 85 (47.5)
disease Negative 45 (25.7) 16 (9.1) 19 (10.9) 20 (11.4) 21(12.0) 5(2.9) 49 (28.0)
) ) Positive 41 (25.5) 11 (6.8) 18 (11.2) 15 (9.3) 19 (11.8) 4 (2.5) 53 (32.9)
History of smoking
Negative 36 (18.7) 14 (7.3) 16 (8.3) 21(10.9) 20 (10.4) 5(2.6) 81 (42.0)
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According to the results of our studies, descriptive and
demographic findings showed that the mean age of pa-
tients was 57.5 + 12.6 years. It was also shown that the
frequency CAE is higher in men than women and the
highest frequency of the study population was in the
age of 51 to 63 years. Accordingly, in the study of Fari-
ba et al [10] conducted in 2016, 61.3% of patients were
male and 38.7% were female, and the average age of
patients was 59 years, which was consistent with our
study. In a 2011 study by Riffat Sultana et al [11] the
mean age was 52.1 + 10.3 which was closely correlat-
ed with our study. Amirzadegan et al. [12] conducted a
retrospective cohort study in Iran and showed that pa-
tients with CAE are significantly older than patients with
normal coronary arteries. Also in the studies of Pinar et
al. [7] Qin et al [8], and Swanton et al. [13], the most
patients with CAE were men, which was consistent
with our study in this regard. In this study, it was shown
that most patients (64.7%) with CAE had hypertension
and based on our study, there was a significant rela-
tionship between hypertension and CAE. Accordingly,
in the study of Riffat Sultana et al [11], 55% of patients
had high blood pressure and in the study of Fariba et al
[10], 57.7% of patients had high blood pressure, which
indicates that the majority of patients have high blood
pressure. More interestingly, the complexity of CAE
was associated with the hypertension, indicating raised
blood pressure as the major risk factor for CAE com-
plexity. Regarding the role of diabetes mellitus, in this
study, 30.2% of patients were diabetic and 69.8% were
non-diabetic, which showed that the prevalence of di-
abetes in patients with CAE was low. Accordingly, the
study by Pinar et al [7] showed that 22.4% of patients
had diabetes, which, like our study, indicates a low
prevalence of diabetes in this disease. In the study of
Riffat et al [11] and Fariba et al [10], the prevalence of
diabetes was 22% and 13.4%, respectively. A study by
Rashid et al [6] found that diabetes was independently
but inversely related to CAE, which is consistent with
the results of our study. In this study, 57.9% of the pa-
tients had abnormal lipid profiles, which among the pa-
tients with concomitant ectasia of LAD & LCX & RCA
abnormal lipid profiles was more common. A study by
Qin et al [8] showed that high levels of triglyceride and
LDL/HDL ratio were identified as risk factors for CAE,
which is consistent with the results of our study. In oth-
er studies by LAM et al [9] in Singapore 63% of patients
with ectasia had abnormal lipid profile and this factor
is strongly associated with CAE. In our study, 50.6%
of patients with CAE had a positive family history of
ischemic heart disease and 49.4% had no family his-
tory, which is a significant finding in patients with CAE.
A study by Lui et al [14] showed hyperlipidemia and
a positive family history as independent variables that
were strongly associated with coronary atherosclerosis

but not with CAE. In our study, 45.5% of patients were
smokers and 54.5% of patients were non-smokers. In
our study, this factor did not show a significant relation-
ship with CAE and the frequency of smokers with ec-
tasia was lower than non-smokers. While in the study
of Amirzadegan et al [12] (53.7%) and Pinar et al [7]
,(56.5%) and Qin et al [8], (56.6%) smoking was also
shown as a risk factor for CAE. Fariba et al [10], smok-
ing was a common risk factor for CAE because smok-
ing was considerably prevalent in men than in women.
Our study showed that the prominent pattern of coro-
nary involvement was related to simultaneous involve-
ment of three coronary vessels (37.9%), followed by
LAD (21.8%) and then LAD & RCA (11%) involvement
respectively. In the study by Riffat Sultana et al [11],
the left anterior descending artery (LAD) was the most
commonly involved vessel (63%) followed by RCA
(25%), whereas in the study of George D Giannoglou
et al [15], the prevalence of ectasia in the right coronary
artery was significantly higher than the LAD and LCX
arteries. Therefore, high variability in CAE involvement
patterns has been observed in various reports. As the
final conclusion, according to our study, the critical role
of the main risk factors for coronary artery atheroscle-
rosis, such as raised blood pressure, abnormal lipid
profile, positive family history, male gender and old age
has been evident in patients with CAE, while the role
of diabetes and history of smoking remains already un-
certain. Also, the difference in the prevalence of ectasia
patterns in single or complex form as well as the type
of vessel involved in different communities also needs
further pathophysiological studies. But what is clear
from our study is the pivotal role of some risk factors
for atherosclerosis, including hypertension, hyperlip-
idemia, and a positive family history in increasing the
risk of CAE. Consequently, control of any of these risk
factors can be very effective in tracking the occurrence
of ectasia and therefore preventing its adverse conse-
quences.

CONCLUSION

Pure CAE is significantly associated with male gen-
der, hypertension, and hyperlipidemia, but not with di-
abetes or smoking. These findings suggest that while
CAE shares major risk factors with atherosclerosis, its
pathophysiology may be partially distinct. Careful risk
factor management, especially blood pressure and lip-
id control, may play a crucial role in preventing compli-
cations in these patients.

LIMITATIONS AND RECOMMENDATIONS

Future prospective studies incorporating multimo-
dality imaging and broader etiologic screening (oth-
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er CAE etiologies which were not evaluated in this
study) are required to fully elucidate the pathogenesis
of pure CAE.
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