ISSN (Print): 2959-0159 ISSN (Online) Proposed

Review Article INNIEININGNGNEEE

Published Erratum

In International Journal of Medical and Dental Research; January-June 2022 Vol 01 No 01

In page 21
* Ranjit khan!

Will be replaced by-
Md Jakir Hossen!

Coronary Artery Ectasia- a review

Md Jakir Hossen?!

Received: 02 July 2022
Accepted: 06 July 2022
Published: 10 July 2022

Published by:
Society of Retired Professors of
Medical Science, Bangladesh

This article is licensed under a

ABSTRACT

Coronary artery ectasia (CAE) is an extreme type of expansive
vascular remodelling (i.e. excessive expansive remodelling) as
a result of atherosclerotic plaque formation; atherosclerosis
being the most prevalent cause. Despite being identified more
than 50 years ago, the clinical relevance of CAE is not well-
defined, and its therapy is still a matter of discussion. In this
review paper, we have highlighted the aetiology,
pathophysiology, and currently recommanded treatment of
coronary artery ectasia based on all accessible literature from
PubMed and other international journals.
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INTRODUCTION angiography shows that 3-8% of patients
Coronary artery ectasia (CAE) is a rare form have CAE, either alone or in combination
of coronary artery disease, atherosclerosis with stenotic lesions.! Regardless of stenotic
being the most common cause. Coronary lesions, the presence of ectatic segments
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leads to slow blood flow and can increase
exercise-induced angina and myocardial
infarction. Anti-platelet medications are the
mainstay of therapy for isolated CAE, which
has a better prognosis.

Most people with the condition have no
symptoms. Males are 4 times more likely to
develop coronary artery ectasia than females,
and persons with risk factors for heart
disease, such as smoking, are also more likely
to develop this condition.?® Although it is
more frequent in those with atherosclerosis
and coronary artery disease, the condition can
also occur on its own.

AETIOLOGY AND EPIDEMIOLOGY
When a portion of a coronary artery swells at
least 1.5 times the neighboring normal artery,
this is called as coronary artery ectasia (CAE)
or aneurysmal coronary artery disease. CAE
occurs in 3%-8% of angiographic studies and
0.22%-1.4% of autopsy data.>* It may be
limited to a specific area in the coronary
artery or can spread across the entire artery.
In CAE, one or more of the coronary arteries
may be affected.

More than 50% of all cases are caused by
atherosclerosis, whereas 20%-30% are
thought to be congenital. In most of these
people, ectasia appears along with coronary
artery disease (CAD). However, only around
10% to 20% of CAE have been linked to
inflammatory or connective tissue disorders.>
Some people with connective tissue illnesses
with an exacerbated inflammatory response,
such as Marfan syndrome and Kawasaki
disease, develop coronary artery
ectasia.’ Connective tissue illnesses
including  scleroderma,  Ehlers-Danlos
syndrome, various forms of ANCA-related

vasculitis, and syphilitic aortitis are also
linked to coronary dilatation.!

In a study of 8812 patients in Turkey, CAE
was discovered in 122 (1.38%) individuals,
of whom 72 (59%) had concurrent severe
CAD, which was defined as > 70% diameter
stenosis of major coronary arteries or 40%
stenosis of the left main stem. Twenty-nine
patients (23.7%) had isolated CAE, while
twenty-one patients (17.2%) had non-
significant CAD. In individuals with CAE,
smoking, hypertension, and dyslipidemia
were more prevalent.®

The prevalence of CAE varies between 1.2—
6% in different literature.”®°?  Coexisting
stenotic CAD was found in 90.8% of the
CASS (coronary artery surgery study)
registry” and 84.7% in a series of patients
studied by Demopoulos et al.® In the study of
Pinaret al,'® CAE was found to be
associated with the classic coronary risk
factors like male sex and smoking except
for diabetes, a pathology that was less
frequent than usual. CAE was found
more in younger patients. Demopoulos et
al,® however, found no specific predisposing
factor. The prevalence of systemic
hypertension was higher in  some
studies.” Sudhir et al found an increased
prevalence of ectasia in  familial
hypercholesterolaemia and showed a strong
inverse association with HDL cholesterol, but
ectasia was not related to age, hypertension,
smoking or ethnicity.'! Age seems to have no
additional influence according to most
investigators.”!! But in all studies, CAE
was found commonly in males.
Dyslipidaemia, hypertension and smoking
were significant predisposing factors.
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In some studies, the RCA was reported to be
the most commonly involved vessel, whereas
others reported the LAD to be the main
involved vessel.”! Significant CAD is
associated with a higher incidence of major
adverse coronary events in individuals with
CAE than in persons without CAD. In
individuals with CAE without CAD,
recurrent bouts of chest discomfort without
concomitant dynamic ECG alterations or
enzyme elevations were prevalent. Patients
with CAE are at increased risk for angina, but
the risk of myocardial infarction and cardiac
related mortality is mostly determined by the
presence of obstructive CAD.®
Angiographic follow up of CAE patients in
one study revealed, coronary ectasia was
more frequent in males (88%). The frequency
of involvement was: the right coronary
(47%), the left circumflex (30%), the left
anterior descending (21%) and the left main
arteries (2%). Proximal segments were most
frequently  involved  (48%). Diffuse
involvement was found in 29% of patients.
The severity of ectasia progressed in 14% and
2 new ectatic segments appeared over the
follow-up period of two to eight years.
During that period, 2 patients had myocardial
infarction, 1 of them due to a total occlusion
of an ectatic segment. There were no deaths.
In conclusion, coronary ectasia has a
relatively benign course.®

CAE should be distinguished from coronary
aneurysms after coronary procedures. On
occasion, massive coronary plaques with
ulcers might be misdiagnosed
angiographically as coronary aneurysms.
Intravascular ultrasonography can uncover
the underlying reason (IVVUS). There is no
association between ectasy at the level of the

coronary arteries and ectasy in other arteries
of the peripheral vascular system, although
they may coexist in some instances.
Atherosclerosis in the coronary arteries may
be a contributing factor in the development of
later cardiac events.'®

PATHOPHYSIOLOGY

The condition known as coronary artery
ectasia is distinguished by a rise in the wall
stress of the vessel as well as a weakening of
the arterial wall, both of which lead to a
gradual dilatation and remodeling of the
vessel. It is believed that inflammation,
which may have been brought on by illness,
chemicals, or physical stress on the vessel, is
the primary factor responsible for the artery's
persistent dilation.!**®> The inflammatory
reaction leads to an increased production of
matrix metalloproteinases, cysteine
proteinases, and serine proteinases, which
causes the artery to partially break down and
weakens it as a result.™>° Platelets get
activated when there is an inflammatory
reaction, which raises the likelihood of blood
clots forming. The turbulent blood flow of
the larger artery, which can activate platelets
and lead to the formation of blood clots, is
another factor that contributes to the
increased risk of developing blood clots. 17
In coronary artery ectasia, inflammation
contributes to elevated levels of oxidative
stress, while at the same time antioxidant
activity is reduced. This imbalance has the
potential to cause harm to the cells, which
will further weaken the vessels.'® The
activation of the inflammatory response
results in a large rise in the production of
proinflammatory cytokines such as C
reactive  protein, interleukin-6, tumor
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necrosis factor alpha, and cell adhesion
molecules, all of which can be utilized as
diagnostic markers.%2

The presence of aneurismal segments
produces sluggish or turbulent blood flow,
with an increased incidence of typical
exercise-induced angina pectoris and
myocardial infarction, regardless of the
severity of coexisting stenotic lesions.
Patients with pure ectasia (15% of the total
population with CAE) have a more benign
course, but 39% still present signs of
previous myocardial infarction.?

This process of "arterial remodelling” is
fundamental to the pathophysiology of CAD.
The in vivo experience with IVUS has
confirmed that both arterial expansion and
shrinkage can be a manifestation of coronary
atherosclerosis. Positive remodelling (arterial
expansion) is frequently associated with
unstable coronary syndromes, whereas
negative remodelling (arterial shrinkage) is
associated with stable coronary syndromes.

DIAGNOSIS

Coronary angiography is the most common
diagnostic method for identifying coronary
artery ectasia. Angiography frequently
reveals CAE in undiagnosed IHD patients
with symptoms.

IVUS is a great method for measuring
luminal diameter and identifying artery wall
alterations. The majority of CAE patients
have a considerable atheromatous load, with
plaque regions uniformly distributed across
proximal and distal reference segments, as
well as within the aneurysmal segment. As a
result of the greater vessel size, the
percentage of stenosis is much lower within
the CAE, demonstrating the challenge of

evaluating stenosis severity when it manifests
within an ectatic section. True aneurysms
produced by plaque rupture can be
distinguished by IVUS from fake aneurysms.
Angiographic findings of empty plaque
cavities mistaken for CAE are clinically
relevant because fake aneurysms can cause
acute coronary syndromes.

CAE is characterized by slow blood flow
filling and delayed washout, both of which
are directly proportional to the degree of
ectasia. Coronary blood flow decreases with
increasing ectasia size.?® Angiographic signs
of turbulent and stagnant flow include
delayed antegrade dye filling, a segmental
backflow phenomenon, and local deposition
of dye in the dilated coronary segment.
Akyurek et al. measured blood flow velocity
and coronary flow reserve using a Doppler
wire in patients with isolated CAE and
healthy controls. The CAE group tended to
have a lower resting blood flow velocity than
the control group.

Due to the necessity of frequent angiograms,
monitoring ectatic veins is challenging. The
great majority of the proximal and middle
segments of the left main, left anterior
descending, and right coronary arteries may
be seen with three-dimensional, non-
contrast-enhanced, free-breathing coronary
magnetic resonance angiography (MRA).
Coronary MRA has previously demonstrated
clinical use for the evaluation of anomalous
coronary artery disease, and in certain
instances it is superior to X-ray coronary
angiography in defining the course of an
anomalous arterial.

Coronary MRA is equivalent to quantitative
coronary angiography, with the added benefit
of being noninvasive. In contrast to CT,
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MRA does not need exposure to ionizing
radiation or the injection of a contrast agent.
When combined with coronary flow data,
coronary MRA may provide further useful
information on the risk of thrombotic
blockage of the aneurysmal arteries. In
addition, the MRA, which is non-invasive
and non-radioactive, may be conveniently
utilized for the efficient monitoring of these
patients.

Coronary artery computed tomography
(CACT) has been utilized in ectatic vessel
assessment. Contrast attenuation measures
using CT coronary angiography are well
correlated with flow abnormalities measured
with ~ conventional ~ X-ray  coronary
angiography.?> However, CACT cannot be
suggested as a technique of choice for the
follow up of patients because of its high
radiation dose. Further improvements in
terms of radiation dose are awaited with
interest in the near future.

THERAPEUTIC APPROACH

The medical care of CAE patients is not yet
well-defined. Based on the considerable flow
disruptions inside the ectatic segments,
persistent anticoagulation has been indicated
as the primary treatment in previous
investigations. However, this therapy has not
been prospectively evaluated and cannot be
advised without more research. In sporadic
cases of acute thrombotic occlusions, heparin
infusion and fibrinolysis have been utilized
effectively for re-canalization, occasionally
demonstrating the lack of flow-limiting
stenoses.”®> When CAE coexists with CAD,
the prognosis and therapy are identical to
those of CAD alone. In isolated CAE, the
prognosis is more favorable, and anti-platelet

medications are the basis of treatment. The
mechanism behind CAE must be clarified
utilizing more clinical, histological, and
pathophysiological research in order to
improve patient care. In fact, every patient
with CAE should be routinely assessed for
pathological alterations in other vascular
areas, in both the arterial and venous systems,
that may emerge as a result of the illness.?*

Obstructive coronary lesions co-exist in the
majority of patients with CAE and the
observed incidence of myocardial infarction,
even in patients with isolated coronary
ectasia,  suggested the  generalized
administration of aspirin in these patients.
The role of combined antiplatelet therapy,
with the addition of adenosine diphosphate
inhibitors, has not yet been evaluated in
prospective randomized studies. However,
Yasar et al have recently reported that
patients with isolated CAE have elevated
plasma levels of P-selectin, beta-
thromboglobulin  and platelet factor 4
compared with control participants who have
angiographically normal coronary arteries,
suggesting increased platelet activation in
patients with CAE.?* Medications with
vasodilating properties against coronary
spasm have also been proposed. It is of
interest that nitrates, by causing further
coronary epicardial dilation, have been
shown to exacerbate myocardial ischemia
and are discouraged in patients with isolated
CAE. At present, there are no vasoactive
medications that have already been tested and
can be widely recommended to patients with
CAE. As CAE represents a form of
atherosclerotic heart disease, intense risk
factor modification for primary and
secondary prevention is obviously necessary.
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CAE is more frequent among patients with
familial hypercholesterolemia than in a
control group, suggesting a link between
abnormal lipoprotein  metabolism and
aneurysmal coronary artery disease.’' For
patients with coexisting obstructive lesions
and symptoms or signs of significant
ischemia  despite  medical  therapy,
percutaneous and/or surgical coronary
revascularization can safely and effectively
restore normal myocardial perfusion.?®
Special attention should be paid to the need
for adequate stent expansion and wall
stabilization in these vessels. The
implantation of covered versus bare metal
stents offers a superior acute angiographic
result, excluding the ectatic segment, but the
long term benefit has not been adequately
proven.?

Significant ~ coronary  artery  disease
accompanied by ectatic coronary segments
has been treated by coronary artery bypass
grafting. Several surgical treatments,
including proximal and distal ligation and
aneurysm removal, have been developed in
response to the presence of thrombus inside
the CAE and the question of the need to
remove big aneurysms.?’

CONCLUSION

CAE is a less prevalent type of coronary
artery disease that tends to impact male
patients more than female patients and affects
people with diabetes less frequently. The
most common cause is atherosclerosis,
although it can also occur in conjunction with
diseases of the connective tissue or in a
congenital form. The diagnostic procedures
and therapy for this condition are quite
similar to those used for atherosclerotic

stenotic coronary artery disease. However, it
is interesting to note that nitrates are not
recommended for patients with CAE and that
antiplatelet medications are the primary
therapy. In patients with CAE, recurrent
ischemic chest pain is a symptom;
nevertheless, the risk of myocardial
infarction and mortality is lower, and the
prognosis is better than in patients with
stenotic CAD.
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