Open access Interventional cardiology

openheart

To cite: Willner NA,

Ehrenberg S, Musallam A, et al.
Coronary artery ectasia:
prevalence, angiographic
characteristics and clinical
outcome. Open Heart
2020;7:¢001096. doi:10.1136/
openhrt-2019-001096

Received 27 May 2019
Revised 20 November 2019
Accepted 27 January 2020

| '.) Check for updates

© Author(s) (or their
employer(s)) 2020. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published
by BMJ.

Department of Cardiology,
Rambam Health Care Campus,
Haifa, Israel

Correspondence to
Dr Nadav Asher Willner; nadav.
willner@gmail.com

Coronary artery ectasia: prevalence,
angiographic characteristics and

clinical outcome

Nadav Asher Willner

ABSTRACT

Objective Determine coronary artery ectasia (CAE)
prevalence and clinical outcome in a large cohort of
patients underwent coronary angiography.

Methods In an 11-year period, between 2006 and 2017,
20 455 coronary angiography studies were performed at a
large university centre. Patients diagnosed with CAE based
on procedure report were included in the final analysis.
Results CAE was diagnosed in 174 out of 20 455
studies (0.85% per total angiograms, 161 patients).
Patients’ average age was 59.6+11.2 years old with male
predominance (90.7%). Diffuse ectasia morphology was
most common (78.9%), followed by fusiform (16.1%)

and saccular (5%). Mixed CAE and atherosclerotic heart
disease (ASHD) was present in 75.2% of the patients

and isolated CAE in 24.8%. The most common coronary
artery involved was the right coronary artery (RCA) (79%).
Following index angiography, all the isolated CAE group
was managed conservatively, while 67% of the mixed
CAE-ASHD group underwent coronary intervention. In an
average follow-up of 6+3.6 years, adverse clinical event
(a composite endpoint of any death, cerebrovascular
accident, myocardial infarction, thromboembolic event,
bleeding and stent thrombosis) occurred in 48.8% of

the mixed CAE-ASHD group compared with 25% in the
isolated CAE group (p<0.05).

Conclusions CAE is a rare phenomenon. The most
common artery involved was the RCA, and the diffused
type of CAE was the most frequent. Most patients with
CAE have also concomitant ASHD, and those patients have
higher mortality and complications rate, compared with
isolated CAE disease.

INTRODUCTION

Coronary artery ectasia (CAE), the aneu-
rysmal dilatation of a coronary artery, is
defined as segmental dilatation with a diam-
eter of 1.5 times compared with an adjacent
normal coronary artery.! CAE is relatively
uncommon with a prevalence of 1.2%-4.9%
according to previous studies.” Classifica-
tion is usually based on shape and extent
of involvement of the coronary arteries:
an arterial aneurysm is usually reserved for
focal dilatation, whereas the term ectasia is
used to describe an elongated and extended
widening of a tubular structure.”

, Scott Ehrenberg, Anees Musallam, Ariel Roguin

Key questions

What is already known about this subject?

» Coronary artery ectasia (CAE) is relatively uncom-
mon finding in coronary angiography. Risk factors
for CAE and classical atherosclerotic disease par-
tially overlap, but isolated CAE also exists. The right
coronary artery is usually involved.

What does this study add?

» This study adds a reliable estimation of CAE inci-
dence and clinical outcomes based on a very large
population size and a long follow-up period.

How might this impact on clinical practice?

» This study results should encourage closer clinical
follow-up on patients with CAE, especially those
having a concomitant atherosclerotic coronary dis-
ease. At the same time, it may discourage the use of
anticoagulation treatments for patients with isolated
CAE.

Strengths and limitations of this study

» Population size of present study (161 patients) is
larger than most previous studies.

» Long-term clinical follow-up period of 10 years.

» Systematic evaluation of coronary artery ecta-
sia (CAE) angiograms by an experienced invasive
cardiologist.

» Possible underestimation of the actual incidence of
CAE due to non-reported or recognised cases.

» No healthy controls compared with patients with
CAE.

Risk factors for CAE and classical atheroscle-
rotic disease partially overlap. Most patients
with CAE have atherosclerotic heart disease
(ASHD) concomitantly. This raises the ques-
tions of possible common pathophysiology or
maybe CAE being a variant of ASHD. Never-
theless, CAE can also be isolated, hence with
no atherosclerotic stenotic arteries, a situa-
tion conceivably prone to turbulent flow with
elevated ischaemic risk.*®

The clinical relevance in general, and the
appropriate medical management of CAE
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specifically, is ill defined, as no randomised prospective
studies exists. Most studies showed similar cardiovas-
cular risk for patients with concomitant CAE and ASHD
compared with ASHD only, while isolated CAE has a
good prognosis and a low risk for ischaemic events.® CAE
patients with acute myocardial infarction (MI) under-
going percutaneous coronary intervention (PCI) appear
to have more complicated procedures with frequent
adverse events.”

We conducted a retrospective analysis aimed at iden-
tifying the prevalence of CAE, inspected disease extent
and morphology, and finally, investigated clinical charac-
teristics and outcomes of this unique condition.

METHODS

In an 1l-year period, between the years 2006 and 2017,
a total of 20 455 coronary angiography procedures
were performed at a 1000-bed university centre. Out of
these, 174 reports included the term ‘coronary ectasia’
or ‘ectatic coronary disease’. Angiograms were reviewed
by the authors for final confirmation of the diagnosis of
CAE. The study database included clinical and angio-
graphic details obtained from angiography reports.

CAE morphology was defined as follows™ (1) diffused:
extended disease involving long segments of the artery;
(2) fusiform: transverse diameter of ectasia is less than
the longitudinal dimension; and (3) saccular: transverse
diameter of ectasia is greater than the longitudinal dimen-
sion. When more than one morphology was evident, the
more visually prominent one was defined.

Outcomes and definitions

The primary outcome of interest was patient-oriented
composite endpoint (POCE; a composite of any death,
cerebrovascular accident (CVA; including transient

RCA LCX LAD

m Saccular 4 4
m Fusiform 20 16
m Diffused 103 62

ischaemic event), any MI (defined according to the
European Society of Cardiology fourth universal defini-
tion of MI) with and without any coronary revascularisa-
tion, any thromboembolic event or bleeding and rate of
stent thrombosis). In case of more than one procedure
per patient during the above period, only procedures
indicated because of the above-mentioned POCE were
considered as primary outcome.

Statistical analysis
Baseline characteristics were reported as mean and SD
for continuous variables, and number and percentages
for categorical variables. Statistical differences between
baseline characteristics were reported using a t-test for
continuous variables and y” test for categorical variables.
For clinical outcomes analysis, time-to-event Kaplan-
Meier models and multivariate Cox proportional hazards
models were used, assuming all events are equally
weighted (events censored at patient’s death or last day
of follow-up). SPSS Statistics V.22 was used for statistical
analysis.

No informed consent forms were needed (retrospec-
tive analysis).

RESULTS

CAE was diagnosed in 174 out of 20 455 catheterisa-
tion reports analysed (0.85% per total angiograms, 161
patients). Patients’ average age was 59.6+11.2 years old
(range 33-87) with male predominance (n=146, 90.7%).
Ninety-eight patients (60.9%) were treated with aspirin
before admission, two patients were pretreated with anti-
coagulation and the rest (37.8%) had no previous anti-
platelet medications. The indication for pretreatment
with antiplatelets or anticoagulants was not documented
clearly in most patients’ electronic medical records.

100%
90%
80%
70%
60%
50%

40%

Percentage per artery

30%
20%
10%

0%

LMCA
3 1
16 5
75 12

Number of patients

Figure 1 Coronary ectasia anatomical form by coronary artery. LAD, left anterior descending; LCX, left circumflex; LMCA, left

main coronary artery; RCA, right coronary artery.
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Table 1

Patients’ background and clinical indication for cardiac catheterisation at index event

Isolated CAE Mixed CAE and ASHD P value
Demographic background  Age (mean=SD) 57+12 60+11 0.08
Gender (N, %) Female 5(12.5) 10 (8.3) 0.42
Male 35 (87.5) 111 (91.7)
Smoking (N, %) 24 (60) 85 (70.8) 0.24
Hypertension (N, %) 30 (75) 91 (75.8) 1.00
Clinical indication for ACS (N, %) NSTEMI 24 (60) 55 (45.5) 0.052
cor(:nary angiography STEMI 0(0) 25 (20.7)
M%) UAP 1(2.5) 4(3.3)
Stable angina pectoris 5(12.5) 20 (16.5)
Positive stress test 6 (15) 6 (5)
VT 0(0) 1(0.9)
LV dysfunction 1(2.5) 1(0.8)
Chest pain 0(0) 1(0.8)
Other 3(7.5) 8 (6.6)
Angiographic Number of involved arteries 1 1(27.5) 43 (35.5) 0.049
characteristics (N, %) 2 12 (30) 47 (38.8)
>3 17 (42.5) 31 (25.6)
Ectasia morphology (N, %) Diffused 37 (92.5) 90 (74.4) 0.042
Fusiform 3(7.5) 23(19)
Saccular 0(0) 8 (6.6)
Artery involved LMCA 3 (7.5) 15(12.4) 0.56
(N, % of group) LAD 31 (77.5) 63 (52.2) 0.05
LCX 18 (45) 64 (52.9) 0.46
RCA 34 (85) 93 (76.9) 0.37
Total (N, % of total) 40 (24.8) 121 (75.2)

ACS, acute coronary syndrome; ASHD, atherosclerotic heart disease; CAE, coronary artery ectasia; LAD, left anterior descending; LCX, left
circumflex; LMCA, left main coronary artery; LV, left ventricle; MI, myocardial infarction; NSTEMI, non-ST elevation Ml; RCA, right coronary
artery; STEMI, ST elevation MI; UAP, unstable angina pectoris; VT, ventricular tachycardia.

The most frequent clinical indication for catheterisa-
tion was acute coronary syndrome (ACS) (109 patients,
67.7%), followed by stable angina pectoris (25 patients,
15.5%) and positive stress test (12 patients, 7.4%). One-
third (33.5%) of the patients had only one ectatic coro-
nary vessel, 57 (35.4%) had two and 50 patients (31.1%)
had three or more vessels involved. The right coronary
artery (RCA) was most frequently involved (78.9% of
total patients), followed by the left anterior descending
(LAD; 58.4%), left circumflex (LCX; 50.9%), left main
coronary artery (LMCA; 11.2%) and the posterior
descending artery 3.2%). The anatomical morpholo-
gies of ectasia were diffused (78.9%), fusiform (16.1%)
and saccular (5%), with no differences between specific
arteries (figure 1).

Based on index coronary angiography, 40 patients
(24.8%) were classified as isolated CAE, and 121 patients
(75.2%) were classified as mixed CAE and ASHD. No
significant differences in age, gender, smoking, hyperten-
sion or clinical indication for coronary angiography were
found between the two groups (see table 1). All patients

presenting with ST segment elevation MI (STEMI)
belonged to the mixed group (but that difference was
marginally significant, p=0.052).

In the isolated CAE group, 42.5% had three or more
coronary arteries involved compared with only 25.6%
in the mixed group (p=0.049). In both groups, diffused
morphology predominated significantly among the three
types of ectasia (92.5% and 74.4%, respectively, p<0.05).
Finally, the RCA was most frequently involved in both
groups, followed by the LAD in the isolated-CAE group
and the LCX in the mixed group (see table 1).

In the isolated CAE group, all patients (n=40) were
managed conservatively (ie, without PCI), irrespective
of their clinical indication for catheterisation, yet 24.4%
received dual antiplatelets therapy at discharge. In the
mixed CAE and ASHD group (n=121), 37.2% were
managed conservatively, 67% underwent PCI, and one
patient (0.8%) was referred for coronary artery bypass
surgery. All patients underwent PCI were discharged
with dual antiplatelets therapy. In 60% (n=45/75) of the
patients who underwent PCI, the infarctrelated artery
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Figure 2 Major adverse cardiovascular events by coronary ectasia disease type. Patients with mixed CAE disease had higher
rate of ACS. No patients died in the isolated CAE group during follow-up period. Bleeding included one event of intracranial
haemorrhage, and thromboembolic events included two deep vein thrombosis events. ACS, acute coronary syndrome; ASHD,
atherosclerotic heart disease; CAE, coronary artery ectasia; CVA, cerebrovascular accident.

that was treated was also ectatic. IIbIIIA inhibitor (ie, tiro-
fiban or eptifibatide) was used during or after coronary
angiography in 24 (14.9%) patients.

Average follow-up time was 6+3.6 years. Sixty-nine
patients (42.2% of total patients) had POCE (figure 2):
13 patients (8.1%) died, 59 events of ACS, 7 events of
CVA, 2 events of bleeding—intracranial haemorrhage
and one thromboembolic event—deep vein thrombosis
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Figure 3 Kaplan-Meier survival curve for ACS-free
percentage during follow-up time. POCE prevalence was
significantly higher in the mixed CAE and ATSD group
compared with the isolated CAE group (p<0.05). ACS, acute
coronary syndrome; ATSD, atherosclerotic heart disease;
CAE, coronary artery ectasia; POCE, patient-oriented
composite endpoint.

(38.5%, 4.3%, 1.2% and 0.6%, respectively). No stent
thrombosis events reported. The prevalence of POCE was
significantly higher in the mixed CAE and ASHD group,
compared with the isolated CAE group (48.8% vs 25%,
p=0.008, figure 2). Multivariate Cox proportional hazards
model found only having mixed CAE and ASHD, and
hypertension, to be associated with POCE (mixed disease:
HR 2.65 (95% CI 1.3 to 5.3), p=0.006, and hypertension:
HR 2.04 (95% CI 1.07 to 3.9), p=0.03). Kaplan-Meier
curve for POCE comparing mixed versus isolated CAE
disease using cumulative incidence is shown in figure 3.

During follow-up period, 57 of 121 (40.4%) patients in
the mixed CAE-ASHD group underwent coronary angi-
ography, with ACS being the clinical indication in most
of them (89.5%). In 35.1%, the culprit lesion (CL) was
ectatic, with 14% target lesion failure (ie, the CL was iden-
tical to CL atindex angioplasty). A percentage of 52.6 had
subsequent revascularisation (PCI). In the isolated CAE
group, only 7 of 40 patients (17.5%) with ACS (virtually
all had unstable angina) underwent angiography, with no
patients having also subsequent PCI.

DISCUSSION

The size of the population of the present study of 161
patients is larger than most previous studies.” The
frequency of reported CAE per total angiograms in our
study was 0.85%, and it is lower compared with CAE prev-
alence in previous studies. Most patients with CAE have
also concomitant ASHD, and those patients have higher
mortality and complications rate, compared with isolated
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CAE disease. Preadmission antiplatelet treatment did not
correlate with clinical outcome or angiographic charac-
teristics. Isolated CAE prevalence was 0.2%, as previously
described in medical literature.' ® Male predominance of
more than 90% resembles prior findings.”®

Previous studies comparing CAE angiograms with and
without concomitant ASHD found similar ratio in these
groups’ sizes as in our study, with majority of patients
(1:4) having concomitant CAE and ASHD.*® Patients with
isolated CAE had more extended disease in terms of both
number of arteries involved (42.5% had three ectatic
vessels) and dominant diffused morphology (92.5%).

Lam and Ho’ found that 60% of mixed CAE and ASHD
had only one ectatic vessel and only 20% had more
extended disease; the extent of disease in isolated CAE
is not consistently reported in the literature. In agree-
ment with previous publications, the RCA was the most
commonly affected coronary artery, followed by the LAD,
LCX and LMCA.**° Of note, LMCA was ectatic in a rela-
tively high percent (11.2%) of patients. Diffused ectasia
morphology dominated in all patients and all arteries.

While the majority of patients presented with angina
(ACS and stable disease), only half of them eventu-
ally underwent PCI; the remaining half were managed
conservatively. Analysing this in the context of isolated
versus mixed disease, the discrepancy is even more
prominent—yvirtually all patients presenting with STEMI
belonged to the mixed CAE and ASHD group, while all
isolated CAE patients were treated only medically. More-
over, in two-thirds of PCI procedures in patients with
CAE, the artery that was treated was actually not ectatic.
Those findings might reflect different underlying patho-
physiological mechanisms between the groups. While the
mixed group patients presented as ‘classical’ ASHD, clin-
ically and angiographically, isolated CAE patients possibly
suffer from ectasia related ischaemia, secondary to slow flow
and/or thrombotic events. This latter mechanism in
isolated CAE is supported by both clinical trials'' '* and
cardiac imaging.”'*

During the follow-up of 6 years in average, mortality
rate from all causes was 4.3% in all patients, all of them
coming from the mixed CAE and ASHD group. Different
study designs restrict direct comparison with past publica-
tions, but Swaye et al, similarly reported reduced survival
rate only in patients with concomitant CAE and ASHD.
The significantly higher rates of POCE in the mixed CAE
and ASHD group compared with isolated CAE is defi-
nitely attributed to ACS (other adverse events were rare).
Using multivariate Cox regression model, we found that
only hypertension and concomitant ASHD were asso-
ciated with POCE. Unfortunately, we had no control
group of healthy patients or patients with ASHD only.
Nevertheless, those findings resembles most, if not all,
previous studies that concluded that CAE itself does not
contribute to the inherent cardiovascular risk of ASHD,
and the risk for MI among isolated CAE patients is very
low.” This conclusion is also supported by the extremely
low rate of repeated angiography and an even lower rate

of revascularisation found in our study, in patients with
isolated CAE.

A recent study from Japan showed increased preva-
lence of death and MI in the CAE group among 1698
patients with acute MI'®, concluding that the presence
of CAE predicted future cardiac events in patients with
acute MI. The authors also suggested patients with CAE
might benefit from anticoagulation treatment. Since no
data regarding concomitant ASHD and CAE was given
by the authors, we find those conclusions with limited
value. Anticoagulation treatment for CAE, though
recommended by some authors in the past, was never
supported in large trials. Our findings demonstrate no
increased clinical event risk in isolated CAE compared
with mixed CAE and ASHD and may indirectly support
the common practice against anticoagulation therapy in
isolated CAE patients.

Our study has a few limitations. First, relying on reports
and electronic medical records only might cause underes-
timation of the actual incidence/prevalence of CAE and
POCE. Second, we have no healthy controls compared
with CAE patients; nevertheless, retrospective study is
appropriate given the rare frequency of CAE. Further
research using matching of cohorts on sex, age and tradi-
tional risk factors would provide stronger evidence of a
potential association of CAE in events.

CONCLUSIONS

In this retrospective study of 20 455 consecutive patients
who underwent angiography for a variety of clinical
cardiac indications, 174 (0.85%) angiograms demon-
strated definitive CAE. The majority of cases possessed
a mixed CAE and ASHD, while isolated CAE was scarce.
The most common coronary artery involved was the RCA,
and diffused morphology was exceedingly frequent.
During the follow-up period, POCE predominated the
mixed CAE-ASHD group, while isolated CAE seem to
have more benign prognosis.
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