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Lenb. Onpenenutb pacnpocTpaHEHHOCTb, GakTopbl pucka v pacnpe-
[eneHne aKTasum KopoHapHbIxX apTepuii (KA).

Martepuan n metoapl. HabniopatensHoe CpaBHUTENBHOE aHANUTUYE-
CKoe uccnenoBaHune 6bi10 NPOBEAEHO B ABYX KAPAMONOrMYECKMX LiEH-
Tpax Mpaka ¢ despansa 2020 roga no despans 2021 roga ¢ yyactmem
263 naumeHTOB, NepeHecLnx KopoHapoaHruorpaduio. KnuHnyeckme
[aHHbIE N CepAeYHO-cocyamncTblie GakTopbl GbiM NPOaHaNM3NPOBaHbI
C MCMO/b30BaHNEM NIOTMCTUYECKOW PErpeccun Ans BbiSBNEHWS acco-
upaumii c OKA.

Pesynbtatbl. OKA Obina BbisiBneHa y 14,8% nauueHToB, YTO Bbl-
we, Yyem co06LLaNOCh B @aHaNOrMYHbIX UCCNEeA0BaHNSX B PErVOHE.
3HauumbiMu dakTopamm pucka KA Obinv MyXCKOI MO, NOXMONA
BO3pacT, aHaMHe3 uemMuyeckoit 6onestun cepaua (MBC), cemelitbiit
aHamHe3 UBC, kypeHve, caxapHblil Anabet 2 Tvna, aptepuanbHas ru-
nepTeH3ns u runepxonectepuHemuns. Cpeay BOBNEYEHHbIX COCYA0B
yale BCero nopaxanach npaeas kopoHapHas aptepus (MKA), 3a Hel
cneposany ormbatoLiasi BETBb JIEBOV KOPOHAPHO apTepun 1 nesas
nepeaHsis HACXOAsLAs apTepus.

3aknioyeHune. PacnpoctpaHeHHocTb IKA cpeay Hacenenus bacpbl/
Vpaka 6bina Bbille, 4eM BO MHOTVX ApYrux cTpaHax. 9KA, no-smanmMomy,
SBNSIETC MHOrOMaKTOPHBIM COCTOSIHUEM, CBSI3aHHLIM C TPAAMLMOHHbI-
MV CepAe4HO-cocyamcTbiMm dakTopamu, npu aToM MKA sBnseTcs Hau-
60onee 4acTo nopaxaemblM KOPOHAPHBIM COCYLOM.

KnioueBble cnoBa: 3a60/1eBaH1s KOPOHAPHbLIX apTepuii, aTepakTo-
MUsl, 9KTa3Usi KOPOHAPHbIX aPTEPUIA, aHEBPM3Ma KOPOHAPHOI apTepuin,
KOpoHapoaHruorpadus.
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Coronary Artery Ectasia prevalence and factors associated with ectasia in patients undergoing coronary
angiography: An observational comparison analytic study

Hayder Abdulateef Zghair Nassir', Anmed Qasim Ibrahim Mohammed?, Hassan Abdulrazzaq Swaid?
'College of Medicine, University of Basrah. Basrah, Iraq; *Basra Health Directorate. Basrah, Iraq

Aim. To determine the prevalence and risk factors of coronary artery
ectasia (CAE), as well as the distribution of ectasia among the coronary
vessels.

Material and methods. An observational comparison analytic study
was conducted in two cardiac centers in Iraq from February 2020
to February 2021, involving 263 patients who underwent coronary
angiography. Clinical data and cardiovascular factors were analyzed to
identify associations with CAE using logistic regression.

Results. CAE was detected in 14.8% of the patients, a prevalence
higher than that reported in similar studies in the region. Significant risk

*ABTOp, OTBETCTBEHHBIV 3a nepenmcky (Corresponding author):
e-mail: yaalaalbairmany@gmail.com

factors for CAE included male sex, older age, history of ischemic heart
disease (IHD), family history of IHD, smoking, diabetes mellitus type-Il,
arterial hypertension, and hypercholesterolemia. Among the affected
vessels, the right coronary artery (RCA) was the most commonly
involved, followed by the left circumflex artery (LCX) and left anterior
descending artery (LAD).

Conclusion. The prevalence of CAE in the Basrah/Iraq population was
higher than in many other countries. CAE appears to be a multifactorial
condition caused by traditional cardiovascular factors, with the RCA
being the most frequently affected coronary vessel.
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KmoueBbie MOMEHTBI
Yro U3BECTHO O MpeaMeTe CCIeI0BAHNUSA?

e DKTa3ug KopoHapHbIX aptepuil (DKA) — penkoe
CepIAeYHO-COCYyaUCTOE 3a00ieBaHue (aHOMabHOE
paciiMpeHue KOPpOHApHbBIX apTepuit), pacmpocTpa-
HEHHOCTb KOTOPOTO cocTaBisieT oT 1 1o 5% cpenu
MaleHTOB, MPOXOASIINX KOPOHAPOAHTHOTPpadUIO.

* B OoibIIMHCTBE cyyaeB y B3pOCIbIX OHA NMEET aTe-
POCKJIEPOTUYECKUIT TeHEe3, XOTSI CYIIECTBYIOT BPOX-
JIEHHbIE U CBSI3aHHbIE C BOCTAJIUTEILHBIM MPOLIECCOM
(OpMBI.

* M3MeHeHMe KpOBOTOKA B SKTaTUYECKUX CETMEHTaX
MOXKET BbI3bIBaTh TYPOYJIEHTHOCTh KPOBOTOKA, 3a-
CTOI U oOpa3oBaHUE TPOMOOB, YBEIUUMBAST PUCK
UIIEMUY WIK WHGbapKTa MUOKapaa gaxe Mpu OT-
CYTCTBMU OOCTPYKTUBHBIX TOPAKEHUIA.

Yro 100aBASIOT Pe3Y/IbTATHI HCCIIEIOBAHUSA?

* HWccnenoBaHue MOATBEPXKIAAET, YTO TPAIUIIMOHHbIE
CepIEYHO-COCYIUCThIE (haKTOpbl, TaKWe KaK aua-
0eT, TMIepTOHUSI, KypeHHUEe, TUIepxojecTepruHe-
MMSI U CEMEMHBIN aHAMHE3 UIIEMUYECKOli 00Ie3HU
cepla, TecHO cBsi3aHbl ¢ DKA.

* OTO HccAeIoBaHUE YTOUYHSIET MeTaboJrMyecKue
dakTophl, KOTOPhIE AEHCTBUTEIBHO CIIOCOOCTBYIOT
OKA, npenoTBpaiiiasi MepeoleHKy pucka, popmu-
PYIOIILYIOCS Ha OCHOBE HE CBSI3aHHBIX C TAHHOM Ma-
TOJIOTHEH mapaMeTpoB.

e JlnarHoctuka DKA y maluyMeHTOB MOXET MOMOYb
MPOTHO3UPOBATh OCJIOXHEHUS (Harpumep, TPOM-
0oo0Opa3oBaHue, UIIEMUIO MUOKApAa) U OIpene-
JISITh TIOAXOSIIYIO TAKTUKY JICUSHMUSI.

Key messages
What is already known about the subject?

* Coronary artery ectasia (CAE) is a rare cardiovas-
cular condition (abnormal dilatation of the corona-
ry arteries), with reported prevalence ranging from
1 to 5% of patients undergoing coronary angio-
graphy.

* The majority of adult cases are atherosclerotic in
origin, although congenital and inflammatory cau-
ses also exist.

« Altered blood flow in ectatic segments can cause
turbulence, stasis, and thrombus formation, increa-
sing the risk of myocardial ischemia or infarction
even without obstructive lesions.

What might this study add?

* The study reinforces the traditional cardiovascular
factors like diabetes, hypertension, smoking, hyper-
cholesterolemia, and family history of ischemic
heart disease are strongly associated with CAE.

* This study helps refine which metabolic factors tru-
ly contribute to ectasia, preventing overestimation
of risk from unrelated parameters.

* Recognizing CAE in patients may help anticipate
complications (e.g., thrombus formation, myocar-
dial ischemia) and guide management.

Introduction

Coronary artery ectasia (CAE) is a relatively rare
coronary artery diseases (CAD) variant. It is characte-
rized by abnormal portion enlargement or the entire
length of a coronary artery (CA), measuring at least
1.5 times wider than a nearby normal segment. Ectasia
is most often associated with atherosclerotic CAD [1,
2]. The incidence of CAE varies significantly, ranging
from 0.3 to 12%, as observed in autopsy findings and

diagnostic techniques like coronary angiography or
multi-detector computed tomography [3]. This variabi-
lity largely depends on the methods used and the
specific population studied [4].

There are several approaches to defining the CAE
based on its severity and distribution. Various defini-
tions have been proposed depending on the study
methodology. Yang X, et al. [5] described ectasia as
a CA segment greater than that of the adjacent normal
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segment. Meanwhile, Sheikh AS, et al. [6] developed
a classification system to categorize CAE based on the
extent of arterial involvement: Type I (diffuse in two to
three vessels), Type II (diffuse in one vessel and loca-
lized in another), Type III (diffuse in a single vessel),
and Type IV (localized or segmental dilatation).

In adults, most cases of CAE and CA aneurysms are
associated with atherosclerosis or result from vessel wall
damage following coronary interventions such as stent
placement, balloon angioplasty, and/or atherectomy [7].
In contrast, in early age groups, vasculitic conditions,
particularly Kawasaki disease, are more frequent. Less
commonly, coronary aneurysms may arise because of
factors such as cocaine use or systemic infections [8].
Evidence also suggests a genetic predisposition to the
development of both CAE and aneurysms [9].

Aneurysmal dilation often leads to turbulent (slug-
gish) coronary blood flow, increasing the risk of typical
exertional myocardial infarction (MI) and angina
irrespective of the associated stenosis. Individuals with
isolated CAE — representing ~15% of cases — tend to
have a relatively more benign prognosis. However, ~39%
of these individuals still exhibit signs of previous MI [10].

Earlier research, which highlighted considerable
flow disturbances in ectatic segments, proposed chronic
anticoagulation as a primary treatment approach.
However, this therapy has not been thoroughly tested
in prospective studies; therefore, it cannot be recom-
mended without further supporting evidence from future
research. When CAE coexists with obstructive CAD, its
prognosis and management are typically aligned with
those of CAD alone. However, in cases of isolated CAE,
prognosis tends to be more favorable, and antiplatelet
therapy remains the cornerstone of treatment [11].

Evidence suggests that CAE may not be as benign
as previously believed. The individuals with CA aneu-
rysms presented with a significantly greater 5-year
mortality rate, with an adjusted hazard ratio of 1.56
(95% confidence interval (CI): 1.01-2.41) [12]. Another
study reported that 54% of patients with coronary aneu-
rysms detected via computed tomography imaging
experienced high adverse cardiovascular events over
a median following-up of 4 years [13].

Doi T, et al. reported that CAE was independently
associated with significantly increased risks of cardiac
death (3-fold increase; p=0.004) and non-fatal MI
(5-fold increase; p<0.001) [14].

Due to limited evidence, long-term anticoagulation
therapy is typically reserved for high-risk patients, such
as those with multivessel ectasia or those experiencing
recurrent thrombotic events despite being on dual anti-
platelet therapy. The common coexistence of CAE with
obstructive lesions, coupled with the documented risk of
MI in some cases, justifies the routine use of aspirin in
all CAE patients [15].

Data on percutaneous coronary intervention in the
context of incidental coronary aneurysms remain limi-

ted, mostly derived from small case series [16]. In acute
coronary syndrome, percutaneous coronary interven-
tion involving aneurysmal segments is associated with
poor prognosis, including least procedural success,
greater rates of no-re-flow and distal embolization, in-
creased risk of stent thrombosis, need for frequent revas-
cularization, and greater long-term mortality [17].

The aim of this study was to assess CAE prevalence
among subjects who underwent coronary angiography
and intervention, as well as the possible factors associated
with ectasia. Anatomical distribution of vessels involved.

Methods

Study design and setting. An observational comparison
analytic study was conducted in Ibn Al-Baitar and Al-Nasirya
cardiac centers between February 2020 and February 2021,
involving 263 patients who underwent elective and emergency
coronary angiography.

Ethical approval. The Medical Ethical Committee of The
Department of Medicine approved this study (no. 398 on 20-
01-2019).

Coronary angiography intervention. Coronary angiography
was performed based on clinical indications, such as a history of
angina, prior or acute MI, or positive results from noninvasive
diagnostic testing. Every patient underwent an ECG
performed as a routine evaluation, and coronary angiography
was performed using Philips devices in both centers, using
(Seldinger) technique with the femoral or radial approach.
The findings were interrupted by two senior interventional
cardiologists during the procedure for every case [18, 19].

Data collection and excluding criteria. Patient data were
collected by using a study-specific questionnaire. Individuals
with congenital or valvular heart disease as well as cardiomyo-
pathies were excluded from the study, as these conditions are
more commonly associated with congenital forms of ectasia
and arterial dilatation, according to previous reports.

Statistical analysis. Data were analyzed using the Statis-
tical Package for the Social Sciences (SPSS) version-22.
Categorical variables are presented as frequencies and percen-
tages, and the associations between them were measured
using Pearson’s test. Logistic regression is a robust method
for evaluating the relationship between one or more predictor
variables (continuous or categorical) and the presence or
absence of CAE. It estimates the odds ratio for each factor,
and statistical significance is assessed through 95% CI.
Continuous parametric data were compared between study
groups using an independent two-tailed t-test with significant
statistical p-value <0.05.

Results

In total, 263 cases were included in this study who
underwent coronary angiography, 39 patients had CAE in
one or more vessels, while 224 were non-ectatic (did not
have ectasia), with age (mean) of the non-ectatic group
was (62.19) years. The age (mean) of the ectasia group
was greater, since CAE was more common in the older
age group. Approximately, the non-ectatic group males
to female ratio was 1.52:1, whereas in the ectatic group,
it was 2.55:1. The non-ectatic group included patients
with diabetes mellitus (DM) type-II greater by 3-folds
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Table 1
Characteristic distribution of patients in the study
Variables Non-ectatic group (n=224) Ectasia group (n=39) p
n (%)
Sex Male 135 (60.2) 28 (71.8) 0.004
Female 89 (39.8) 11 (28.2)
Age, years 62.1+9 66110 0.05
DM type-11 104 (46.4) 33 (84.6) 0.001
HTN 120 (53.5) 31(79.4) 0.02
Smoking Yes 89 (39.8) 30 (76.9) 0.01
Ex-smoker 135 (60.2) 9(23.1)
Family history (positive) 93 (37) 33 (84.6) 0.033
Previous IHD 125 (54) 29 (74.4) 0.049
Hypercholesterolemia 108 (47.7) 35(89.7) 0.001
Hypertriglycerimia 103 (45.9) 17 (43.6) 0.461
CAE 224 (85.2) 39 (14.8) 0.03
Note: CAE — coronary artery ectasia, DM — diabetes mellitus, HTN — hypertension.
Table 2
Logistic regression analysis of variables

Variables Score OR (95% CI) p

Age, years 7.514 3.25 (1.455-10.801) 0.006
DM type-I1 19.409 10.65 (5.308-20.977) <0.001
HTN 33.964 12.87 (11.094-45.218) <0.001
Smoking history 28.469 11.84 (10.532-30.471) <0.001
Family history of IHD 35.260 20.61 (19.472-50.244) <0.001
History of IHD 122.66 50.73 (58.124-200.417) <0.001
Hypercholesterolemia 22.311 9.36 (8.555-35.198) <0.001

Note: CI — confidence interval, DM — diabetes mellitus, IHD — ischemic heart disease, HTN — hypertension, OR — odds ratio.

than in the ectatic group. Regarding smoking habits, the
non-ectatic group had active smoker cases more than in
the ectatic group by 3-times. The non-ectatic group had
cases with positive ischemic heart disease (IHD) family
history more than the ectatic group, by 3-folds. History
of IHD was presented more in the non-ectatic group
than the ectatic group by 4-folds. Among healthy people,
hypercholesterolemia was almost 3 times more common
than in patients with ectasia (table 1).

The logistic regression analysis identified several
significant factors. Increased age was significantly asso-
ciated with elevated ectasia rate. DM, hypertension
(HTN), smoking history, and ITHD positive family history
were also strong and statistically significant factors.
Notably, a previous history of IHD showed the strongest
association, indicating that patients with prior IHD were
substantially more likely to develop the ectasia (table 2).

Among the study participants, involvement of the
coronary arteries was most frequently observed in the
right coronary artery (RCA), which was affected in 25
patients (64.1%). The left circumflex artery was involved
in 17 patients (43.6%), while the anterior descending
artery (LAD) was affected in 16 patients (41%). These
findings indicate that RCA involvement was the most
common among the coronary vessels assessed.

Discussion

In our study, CAE was more common (14.8%) than
its prevalence in similar studies done across the world
[20]. This high prevalence may be attributed to the
elevated CAD prevalence and atherosclerosis conditions
in the Middle East or may be attributed to the increased
genetic predisposition to the development of CAE.

Ectatic patients were mostly over 40-years-old (65
to 70 years). CAE was predominant in males in this
study. This finding is supported by previous studies
that mentioned man dominance for CAE, with an
M:F ratio of 2:1 [21]. However, this ratio was higher in
a large study performed in Singapore (3:1), although
the incidence of ectasia was less than that in this study
[4]. This may be attributed to the fact that no exclusion
criteria were mentioned in the study, while in our study,
we mentioned valvular heart disease, congenital, and
cardiomyopathy disease as exclusion criteria.

Overall, logistic regression in this study provided
a structured and statistically rigorous approach to
evaluate how each factor contributes to disease like-
lihood, highlighting the factor associated with ectasia
such as prior IHD family history, HTN and DM
type-II. A meta-analysis showed that DM was present
in cases with CAE in percentage around 8-33% and
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suggested DM as a protective against the development
of CAE [22], while the incidence of DM in our study
was higher at 84.6%). This may be due to the high pre-
valence of DM type-II in middle-aged people [23].
These results are supported by previous studies in our
region [24].

In this study, a significant majority of patients with
CAE — 79.4%) were found to have HTN, and 76.9%
were current smokers. These factors for CAD align with
findings from other studies, which have also shown
a strong association between HTN, smoking, and CAE
[25]. A significant number (74.4%) of cases had a po-
sitive history of IHD or presented with acute angina,
these results come in line with the results presented by
Nyamu P, et al. [25] and Demopoulos VP, et al. [26].

These observations may introduce ectasia as a fac-
tor for IHD and sudden cardiac death due to slow flow,
coronary spasm, coronary dissection, and CA throm-
bosis [27]. We found that approximately 89.7% of
cases had hypercholesterolemia on statin therapy. Our
results revealed a significant correlation between hyper-
cholesterolemia and ectasia. Many studies have also
highlighted the prevalence of hypercholesterolemia
among patients with CAE, with rates reported as 63% in
Singapore, 59% in Saudi Arabia [24], and 41.7% in Iran
[20]. These findings, including those from our study, are
consistent with those of other studies that have shown
a clear association between hypercholesterolemia and
the presence of CAE, showing that this lipid disorder
was very common in patients with coronary ectasia.
However, patients with hypertriglyceridemia showed
no statistical significance in terms of CAE, which is
supported by many studies [28-32].

Consistent with previous studies, the RCA was the
most frequently affected vessel in our study. However,
Nyamu et al. found that the LAD was the most com-
monly affected vessel [25]. They also observed that ecta-
sia in the LAD typically presented as discrete, whereas
the RCA showed a more diffuse pattern of ectasia, a fin-
ding also noted in Demopoulos et al.’s study [26].
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