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Summary: Coronary artery ectasia (CAE) is found in 0.3–5%
of patients undergoing coronary angiography. Atherosclerosis
is the main cause, followed by Kawasaki disease and infec-
tious emboli. The exact pathogenesis has not been diagnosed
as yet, but an inflammatory process is underlying. Symptoms,
if present, are usually related to myocardial ischemia. Angiog-
raphy is the mainstay for diagnosis. The prognosis is generally
favorable. Thromboembolic complications are rare with an-
tiplatelet therapy, and spontaneous rupture generally is rare but
occurs more commonly in Kawasaki disease. Management
varies from antithrombotic therapy to surgical ligation. Con-
trolling coronary heart disease risk factors sharply affects the
prognosis in patients with CAE.
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Introduction

Aneurysmal coronary artery disease (CAD) is an abnor-
mal dilatation of a localized or diffuse segment of the coro-
nary artery tree.1 Aneurysmal coronary disease has also been
termed coronary artery ectasia (CAE),2 defined as localized
or diffuse nonobstructive lesions of the epicardial coronary
arteries2, 3 that exceed the diameter of the normal adjacent
segments or the patient’s largest coronary vessel.4 Based on

the Coronary Artery Surgery Study (CASS) registry, defini-
tion of CAE is a dilatation with a diameter of ≥ 1.5 times the
adjacent normal coronary artery.2 Coronary artery ectasia is
classified as saccular when the transverse diameter is greater
than the longitudinal dimension or fusiform and when it is
less than the longitudinal dimension.5 Coronary artery ec-
tasias are classified according to the definition of Markis et al.
as follows: (1) diffuse ectasia with aneurysmal lesions in two
vessels (type I), (2) diffuse ectasia in one vessel and discrete
ectasia in another (type II), (3) diffuse ectasia in one vessel
(type III), and (4) discrete ectasia in one vessel (type IV).6

The proximal and middle segments of the right coronary
artery (RCA) are the most common sites for CAE (68%), fol-
lowed by the proximal left anterior descending (LAD) (60%)
and the left circumflex arteries (LCx) (50%);1 Coronary artery
ectasia of the left main stem (LMCA) is rare1, 4 and occurs in
only 0.1% of the population.7, 8

Coronary artery ectasia appears when the atherosclerotic
process affects both the intima, forming luminal stenoses or
occlusions, and the media and advantitial parts of the vessel
wall resulting in arterial remodeling and dilatation.4 The most
common cause of CAE is atherosclerosis,1 but aneurysms
may also be congenital, mycotic, or part of a systemic inflam-
matory disease such as polyarteritis nodosa or the mucocuta-
neous lymph node syndrome of Kawasaki.4 Table I summa-
rizes the etiologies of CAE and their approximate frequencies. 

Coronary artery ectasia is found during diagnostic coronary
angiography in patients with different ischemic syndromes9

with an incidence of 0.3–4.9%10 and is seen in 1.4% post-
mortem examinations.11 In addition, CAE may be associated
with concomitant aneurysms in different arterial beds.12

Multiple CAEs in childhood and adolescence are usually
late complications of Kawasaki disease,13 which is an acute
febrile illness occurring during infancy (usually before 5
years of age) and is associated with cervical lymphadeopathy,
rash, and a “strawberry tongue.” In survivors of Kawasaki dis-
ease, even if asymptomatic, large CAEs may be present and
are frequently associated with significant CAD and even
coronary occlusions.14

Coronary artery ectasia is associated with hyperlipidemia,
systemic hypertension, and male gender.6, 15 Significant asso-
ciation between aneurysm size and other cardiac risk factors
has not been proven so far.15
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Pathogenesis

Although it has been suggested that ectasia is commonly a
variant of obstructive coronary artery disease, its pathogenesis
remains poorly understood.16 Systemic hypertension; inflam-
matory stimuli such as tobacco; hyperhomocysteinemia; ac-
celeration of the atherosclerotic process and/or interference
with the normal cross-linking of collagen and chronic Epstein-
Barr virus infection; genetic factors including HLA-DR B1*
13, DR16, DQ2, and DQ5, and MMP-3 and MMP-3 gene
(MMP-3 5A allele) disruption, and insertion/deletion poly-
morphism of angiotensin-converting enzyme (ACE DD geno-
type); increased inflammatory response in the vessel wall; and
activation of matrix metalloproteinases are possible factors in
the vessel-wall weakening that induces CAE.2, 12, 17–20, 21

Extensive vascular wall inflammation, involving all layers
of the vascular wall, plays a major role in the development of
CAE.16 Soluble adhesion molecules including vascular cell
adhesion molecule-1 (VCAM-1), intercellular adhesion mol-
ecule-1 (ICAM-1), and E-selectin, which are expressed on
vascular endothelium and on immune and inflammatory cells
and mediate the adhesion and transmigration of leukocytes to
vascular endothelium, are increased in sera of patients with
CAE.16 Factors that may contribute to the pathogenesis of
aneurysms are matrix-degrading enzymes such as collagenas-
es, gelatinases, and stromelysins. Matrix metalloproteinases
(MMPs) are enzymes that can degrade the structural proteins
of connective tissue. Degradation of extracellular matrix pro-
teins may weaken the connective tissue, thereby leading to a
weakened vascular wall.18 A key step in the regulation of
MMP expression occurs at the level of transcription through a
prostaglandin E2 (PGE2)-cAMP-dependent pathway. Tran-
scription activity can be further stimulated by a variety of 
inflammatory cytokines, hormones, and growth factors.18

Matrix metalloprotein activity is regulated by tissue-specific
inhibitors including inhibitors of metalloproteinases (TIMP-1,
-2, -3, and -4). The TIMPs are secreted by smooth muscle cells
and macrophages. Their activities are increased by growth
factors or decreased by different interleukins. Increased levels

of MMP-2, MMP-3, MMP-9, and MMP-12, and decreased
levels of TIMPs have been identified in aneurysm vessel
walls.18 A proteolytic imbalance may lead to coronary aneur-
ysm development through degradation of matrix components,
especially in the lamina elastica.18

Clinical Presentations and Diagnosis

Coronary artery ectasia may be detected in the absence of
symptoms; however, patients sometimes present with exer-
cise-induced angina pectoris due to myocardial ischemia with-
out coincident significant coronary artery stenosis, myocardial
infarction (MI), or sudden death. Complications such as
thrombus formation, distal embolization and shunt formation
and rupture can occur,1, 4, 22, 23 but the absolute risk is not
known.4 Myocardial infarction may also occur in the absence
of significant coronary artery stenosis and is usually attributed
to distal microembolization or thrombotic occlusion of an
ectatic segment.24 Even though volumetric coronary blood
flow is significantly higher in CAE, microcirculatory dysfunc-
tion that is reflected as depressed coronary flow reserve may
be the underlying cause of myocardial ischemia, especially
during exercise in patients with CAE.24

Coronary artery ectasia may be detected noninvasively us-
ing echocardiography, computed tomography, and magnetic
resonance imaging (MRI).1 Rare cases of giant coronary
aneurysms can cause a pronounced bulge of the heart counter
on chest x-rays25 (Fig. 1). The standard of reference for diag-
nosis of coronary aneurysm is coronary angiography, which
provides information about the size, shape, location, and num-
ber of aneurysms.18 Even angiography may be false negative if
the native vessel occludes.4 Some aneurysms are detected cal-
cified during angiography evaluation.14, 26 Intravascular ultra-
sound (IVUS) examination allows for distinguishing true from
false aneurysms. In the former, the aneurysmal wall contains
the medial tissue that shows continuity with the media of the
adjacent normal coronary segment; in the latter, the aneurysm
is limited only by adventitial tissue or even just by the visceral
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TABLE I Etiologies of coronary artery ectasia and their approximate frequencies

Etiologies of CAE Approximate frequency

Atherosclerosis 50%
Kawasaki disease and congenital causes 17%
Mycotic and infectious septic emboli including syphilis and borreliosis 11%
Connective tissue diseases and Marfan’s syndrome <10%
Arteritis, e.g., polyarteritis nodosa, Takayasu’s disease, systemic lupus erythematosus <10%
Ehlers Danlos syndrome Rare
Neurofibromatosis Rare
Tumor Rare
Primary cardiac lymphoma Rare
Congenital CAE Rare
Iatrogenic, e.g., PTCA, stents, directional coronary atherectomy, angioplasty, and laser angioplasty Rare

Abbreviations: CAE = coronary artery ectasia, PTCA = percutaneous transluminal coronary angioplasty.
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pericardium.27 False aneurysms are usually the result of trau-
ma to the vessel wall.

Coronary artery ectasia may also break through to the
right atrium, right ventricle, or coronary sinus, creating left-
to-right shunts.1, 4 If a rupture into a heart chamber occurs, a
continuous murmur maybe present and cardiac decompen-
sation may ensue.1

Mycotic CAE is often silent until either thrombosis results
in MI or the aneurysm ruptures, producing massive hemoperi-
cardium and cardiac tamponade.28 Rapid enlargement of coro-
nary aneurysms has been reported.5

It is important to recognize that patients with coronary
aneurysm may develop extracardiac aneurysm and therefore
may undergo MRI of the other parts of the body to rule out this
pathology.8 Varicose veins and varicocele (dilatation of the
pampiniform plexus) are significantly higher in CAE, suggest-
ing the possible existence of a generalized defect of the vascu-
lar wall.29,30

Histochemical Findings

Patients with isolated CAE have significantly higher levels
of plasma soluble adhesion molecules ICAM-1, VCAM-1,
and E-selectin than do patients with obstructive CAD without
any ectatic lesion and patients with angiographically normal
coronary arteries. This finding suggests the presence of a
more severe and extensive vascular inflammatory infiltration,
involving all layers of the vascular wall (transmural inflam-
mation).16 There is also a significant positive correlation be-
tween the total length of ectatic segments and the levels of
plasma soluble ICAM-1, VCAM-1, and E-selectin.16 Further-

more, patients with isolated CAEs have higher levels of C-re-
active protein (CRP) and IL-6 than do patients both with and
without CAD.31, 32

Histologic findings in autopsy cases reveal extensive
atherosclerotic changes and destruction of the media of the
vessel wall.16 In both diffuse and localized CAE, there is a
thinning of the media. With increased diameter, increased wall
stress causes progressive dilatation of the affected arterial seg-
ment.1 Inflammation and excessive extracellular matrix break-
down occur as putative processes and result in expansion and
aneurysm formation.16

Differential Diagnosis

The differential diagnosis of a cystic mass in the atrioven-
tricular groove includes coronary aneurysm, pseudoaneurysm,
pericardial cyst, dilated coronary sinus, dilated coronary fist-
ula, cameral fistula, and echinococcal cyst.23 Giant coronary
aneurysms are an important differential diagnosis for cardiac
tumors.4 Pseudoaneurysm results from disruption of the exter-
nal elastic membrane with loss of vessel wall integrity and
transition from a three-layered wall to an outwardly bulging
monolayer.5 Pseudoaneurysms are often but not always a con-
sequence of coronary perforation. They may also occur fol-
lowing trauma or coronary stent deployment.27

Management

The management of CAE consists of medical manage-
ment, stent insertion, and surgical excision. Recently, it has
been advocated that all patients with angiographic evidence of
coronary aneurysms should receive aggressive modification
of coronary risk factors whether or not obstructive CAD is
present.15 To avoid thromboembolism, antiplatelet and antico-
agulation therapies are reasonable and probably beneficial de-
spite lacking evidence-based medicine.4 Based on the associ-
ation of ACE gene polymorphism and CAE, ACE inhibitors
could be useful in the suppression of CAE progression, but
this has yet to be proven.20 Because elevated MMP-3 levels
likely contribute to the development of coronary aneurysms,
this matrix-degrading enzyme may represent an important
therapeutic target. Some statins could be beneficial by inhibit-
ing MMP-3 activity and corticosteroids and IL-4, and by sup-
pressing MMP expression.18 Trimethazine can also improve
coronary flow in CAE by increasing plasma adenosine lev-
els;22 dipyridamole may be used as well.33 However, adminis-
tration of nitroglycerin and nitrate derivates may induce angi-
na pectoris in patients with CAE and should be avoided.22

Especially with accompanying stenosis, the use of grafted
stents, for example, Jostent coronary stent graft, is advocat-
ed.34 The Jostent® polytertafluoroethylene (PTFE)-covered,
balloon-expandable stent (Abbott Vascular Instruments
Deutschland GmbH, Rangendingen, Germany) has been
shown to be an effective device for the percutaneous manage-
ment and exclusion of coronary aneurysms.3, 9, 10 Self-ex-
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FIG. 1 Coronary angiography shows a giant aneurysm of 4.8 cm in
the left anterior descending artery in a 58-year-old woman who pre-
sented to the Department of Internal Medicine, University of Heidel-
berg, with the chief complaint of remarkable weight loss and supine
dyspnea. The patient had a concomitant pulmonary artery fistula.
She underwent surgical closing of the fistula in the pulmonary arte-
rial trunk and coronary aneurysm ligation.
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pandable PTFE stents (Symbiot®, Boston Scientific, Natick,
Mass., USA) may be preferable in aneurysms of great longi-
tude that are located in vessels with angulations or in those
with larger diameters;9 however, only limited experience 
is available.9

In the symptomatic patient not suitable for stent insertion,
surgical excision or ligation of the CAE with bypass graft 
of the affected coronary arteries may be the procedure of
choice.11 Coronary artery ectasias that present with life-threat-
ening complications such as heart chamber compression or
fistula formation with severe shunts require prompt surgical
intervention.1 Some authors argue that CAE of at least three to
four times the size of the original vessel diameter is an absolute
indication for surgical intervention because of the propensity
for complications such as compression, rupture, or thrombo-
sis.1 Discrete CAEs do not appear to rupture, and these pa-
tients seem to have a favorable long-term prognosis; therefore,
elective resection in asymptomatic patients is not warranted.1

Because of the rarity of LMCA aneurysm, it is difficult to
standardize treatment.13 Anticoagulation with warfarin is ad-
vocated for therapy for LMCA aneurysm; however, compared
with platelet adhesion inhibitor, the benefit of this therapy is
not known.14 There are also few reports of surgical treatment
of LMCA aneurysms.8 Surgical therapy is reserved for those
with large thrombotic aneurysms or with myocardial ischemia
and significant associated CAD. In some patients with LMCA
aneurysm, ligation of the aneurysm may be difficult because 
it is located behind the pulmonary artery. The pulmonary
artery can easily be divided and repaired, and this greatly facil-
itates the exposure of the LMCA and eliminates any danger-
ous dissection posteriorly with traction on the pulmonary
artery. If the main pulmonary artery can be satisfactorily mobi-
lized, it should not be divided. Coronary bypass graft with lig-
ation of the aneurysm is an alternative surgical treatment for
aneurysms of the LMCA.13 Intracoronary thrombolytic agents
for angiographically evident thrombi have also been used, but
the long-term result is unclear.14

In Kawasaki disease, the U.S. multicenter study observed a
reduced incidence of aneurysms and ectasia from 23 to 5%
and giant aneurysms from 5 to 1% when intravenous im-
munoglobulin (IVIG) is given within 10 days of occurrence.35

Survival and Prognosis

The CAE prognosis is controversial. Some believe that the
presence of CAE has an independent adverse effect on long-
term mortality rate,15 and some mention that the prognosis is
based on the coronary atherosclerosis per se and not on the
presence of the aneurysms.4 However, it is generally believed
that the strongest predictors of long-term mortality in patients
with CAE are concomitant diabetes followed by hyperlipi-
demia, presence of coronary aneurysm (nonmanaged ones),
and obstructive CAD.1, 15 It has been estimated that CAE as an
independent predictor of mortality has an overall 5-year sur-
vival of only 71%.15

Conclusion

Regardless of the causes and the predisposing factors, CAE
is an independent cause of morbidity and mortality in patients
with CAE. Giant CAEs are not common. The management
varies from medical management to stent insertion and surgi-
cal ligation. In symptomatic patients, surgical excision and lig-
ation is the procedure of choice. Risk factors for CAD should
be controlled and antithrombotics should be started to de-
crease the effect of parallel factors. Long-term prognosis is still
controversial and uncertain.
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