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Coronary aneurysmal and ectatic disease (CAA/CAE) is an increasingly recognized condition in contemporary
catheterization laboratory practice and is predominantly associatedwith atherosclerotic remodeling. It is char-
acterized by excessive positive remodeling, vessel wall degeneration, altered coronary hemodynamics, and a
prothrombotic milieu, all of which contribute to an increased risk of ischemic events. Invasive angiography
remains the primary diagnostic tool, while intravascular imaging is essential for accurate morphological char-
acterization, detection of intraluminal thrombus, and guidance of percutaneous interventions. Revasculariza-
tion strategies should be individualized, with percutaneous intervention reserved for flow-limiting lesions and
surgery considered for giant or complex aneurysms. Evidence guiding antithrombotic therapy is limited and
largely observational. A recent network meta-analysis suggests that dual antiplatelet therapy is associated
with the greatest reduction in major adverse cardiovascular events, whereas routine oral anticoagulation has
not demonstrated consistent benefit. Current ACC/AHA and ESC guidelines do not provide specific recommen-
dations for aneurysmal disease; therefore, antithrombotic management is generally extrapolated from stan-
dard recommendations according to clinical presentation. In conclusion, pending the results of ongoing trials, a
phenotype-driven and individualized approach remains themost appropriatemanagement strategy.
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Definition and clinical relevance of coronary aneurysmal disease

Coronary aneurysmal disease encompasses a spectrum of patho-
logical coronary artery dilatations, including coronary artery aneur-
ysms (CAA) and coronary artery ectasia (CAE). A coronary artery
aneurysm is conventionally defined as a focal dilatation of a coronary
segment exceeding 1.5 times the diameter of the adjacent normal ref-
erence vessel, whereas coronary ectasia refers to diffuse dilatation
involving a substantial portion of the vessel length [1,2]. Although
historically considered a rare or incidental angiographic finding, cor-
onary aneurysmal disease is increasingly recognized in contemporary
practice, particularly in the setting of diagnostic coronary angiogra-
phy and invasive evaluation of acute coronary syndromes. From a
clinical perspective, aneurysmal and ectatic coronary segments
are not benign anatomical variants. They are associated with altered
coronary hemodynamics, local blood flow stasis, increased
thrombogenicity, and frequent coexistence with obstructive athero-
sclerotic disease, all of which may contribute to myocardial ischemia
and adverse cardiovascular events [3−5]. Despite growing recogni-
tion, coronary aneurysmal disease remains a poorly standardized
clinical entity. There is substantial heterogeneity in definitions, imag-
ing assessment, reported prevalence, and therapeutic approaches
across studies. As a result, management is often extrapolated from
conventional coronary artery disease paradigms, despite important
pathophysiological differences between aneurysmal and nonaneur-
ysmal vessels. In particular, the optimal antithrombotic strategy in
patients with CAE or CAA is uncertain. While antiplatelet therapy
represents the cornerstone of treatment in atherosclerotic coronary
disease, the presence of aneurysmal dilatation raises theoretical and
practical concerns regarding the adequacy of antiplatelet therapy
alone in preventing thrombus formation and distal embolization [6].
Conversely, routine oral anticoagulation is not supported by robust
randomized evidence and may expose patients to an increased risk of
bleeding. This uncertainty results in marked variability in real-world
practice and highlights a significant gap between pathophysiological
rationale and evidence-based recommendations.
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Rationale and aims of the present review

The absence of dedicated randomized trials, coupled with the het-
erogeneity of available observational data, has limited the develop-
ment of clear guideline-directed recommendations for the diagnosis
and management of coronary aneurysmal disease. Invasive cardiolo-
gists are therefore frequently required to make complex decisions
regarding imaging, revascularization strategies, and long-term
antithrombotic therapy in the absence of high-level evidence. The
present review was designed to provide a state-of-the-art overview
of coronary aneurysmal and ectatic disease, with a specific focus on
aspects most relevant to contemporary catheterization laboratory
practice. Particular emphasis is placed on the pathophysiological sub-
strate, the role of intracoronary imaging in diagnosis and procedural
planning, and the spectrum of available medical, percutaneous, and
surgical treatment options. In addition to a comprehensive narrative
synthesis, we performed a systematic appraisal of the available evi-
dence on antithrombotic therapy in adult patients with coronary
artery ectasia or aneurysmal coronary disease of predominantly ath-
erosclerotic origin. Studies exclusively involving Kawasaki disease
were intentionally excluded from the systematic appraisal because of
their distinct pathophysiology, natural history, and antithrombotic
management. By integrating pathophysiological concepts, invasive
imaging insights, and a structured evaluation of antithrombotic strat-
egies, this review aims to offer a pragmatic, phenotype-based frame-
work to support clinical decision-making in patients with coronary
aneurysmal disease.
Definitions and Classification

Coronary artery aneurysm versus coronary artery ectasia

Coronary aneurysmal disease includes 2 main entities: coronary
artery aneurysm (CAA) and coronary artery ectasia (CAE). CAA is
defined as a focal dilatation of a coronary artery segment exceeding
1.5 times the diameter of an adjacent angiographically normal refer-
ence vessel, whereas CAE refers to a diffuse dilatation involving a lon-
ger vessel segment, typically affecting more than one third of the
vessel length [1,2]. Although these definitions are widely accepted,
the distinction between focal aneurysm and diffuse ectasia is not
always straightforward in clinical practice, particularly when angio-
graphic assessment is limited by vessel overlap, foreshortening, or
concomitant thrombus. Importantly, CAA and CAE are often grouped
together in clinical studies, despite potential differences in underly-
ing mechanisms and clinical implications. For this reason, the term
coronary aneurysmal disease is frequently used as an umbrella defi-
nition encompassing both focal and diffuse dilatative phenotypes.
Morphological classification

From a morphological standpoint, aneurysmal coronary lesions
may be further classified according to their shape and longitudinal
extent (Figure 1). Saccular aneurysms are characterized by a trans-
verse diameter exceeding the longitudinal dimension and typically
present as focal outpouchings of the vessel wall. In contrast, fusiform
aneurysms exhibit a more uniform, elongated dilatation involving
the entire vessel circumference [7]. This distinction may have practi-
cal implications, as saccular aneurysms are more often associated
with localized wall disruption, pseudoaneurysm formation, or iatro-
genic injury, whereas fusiform dilatations are more frequently linked
to diffuse atherosclerotic remodeling or inflammatory processes.
Nevertheless, robust data correlating aneurysm morphology with
clinical outcomes remain limited.
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Size-based definitions

Beyond relative vessel enlargement, several authors have pro-
posed absolute size thresholds to define large or giant coronary
aneurysms (Figure 1). Although no universally accepted cut-off exists
in adults, aneurysms with a diameter exceeding 20 mm, or more
than 4 times the reference vessel diameter, are commonly referred to
as giant aneurysms in the literature [8]. Giant coronary aneurysms
are rare but clinically relevant due to their association with marked
flow disturbances, intraluminal thrombosis, distal embolization, and
technical challenges during percutaneous or surgical treatment. Their
natural history is poorly defined, and management strategies are
largely based on small case series and expert opinion.

True aneurysm versus pseudoaneurysm

A critical distinction in the evaluation of coronary aneurysmal dis-
ease is that between true aneurysms and pseudoaneurysms
(Figure 1). True aneurysms involve all 3 layers of the vessel wall
(intima, media, and adventitia) and are most commonly associated
with atherosclerotic degeneration or chronic inflammatory pro-
cesses. Pseudoaneurysms, by contrast, result from a disruption of the
vessel wall with containment of blood by the surrounding tissues,
and are frequently related to iatrogenic injury following percutane-
ous coronary intervention, coronary dissection, or perforation [9].
This distinction has important therapeutic implications, as pseudoa-
neurysms may exhibit a higher risk of expansion or rupture and often
warrant a more aggressive interventional or surgical approach. Intra-
vascular imaging plays a key role in differentiating between these 2
entities.

Angiographic classifications

Several angiographic classifications have been proposed to
describe the extent and distribution of coronary ectasia. Among
these, the Markis classification remains the most widely used and
categorizes CAE into 4 types based on the number of vessels involved
and the presence of diffuse versus localized dilatation [2]. While such
classifications facilitate descriptive reporting and comparison across
studies, their prognostic and therapeutic value remains uncertain,
and they are not routinely incorporated into contemporary manage-
ment algorithms.

Epidemiology and Etiology

The reported prevalence of coronary aneurysmal disease varies
considerably among angiographic series, largely due to differences in
definitions, study populations, and imaging techniques. Coronary
artery ectasia and aneurysms have been described in approximately
0.3% to 5% of patients undergoing coronary angiography, with higher
prevalence observed in older series and in cohorts enriched for
obstructive coronary artery disease [10,11]. In contemporary prac-
tice, coronary aneurysmal disease is most often identified inciden-
tally during invasive coronary angiography performed for the
evaluation of acute or chronic coronary syndromes. Diffuse ectasia
appears to be more common than focal aneurysms, and the right cor-
onary artery is the vessel most frequently involved, followed by the
left anterior descending and left circumflex arteries [2,10]. Multives-
sel involvement is frequently observed, particularly in diffuse ectatic
phenotypes.

Atherosclerotic coronary aneurysmal disease

In adult populations, atherosclerosis represents the most common
underlying cause of coronary aneurysmal disease. Autopsy and
f Health and Social Security de ClinicalKey.es por Elsevier en octubre 15, 
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Figure 1. Morphological classification of coronary aneurysmal disease. Schematic representation of the main morphological patterns of coronary aneurysmal disease. Panel A: dis-
tinction between focal coronary artery aneurysm, defined as a localized dilatation exceeding 1.5 times the diameter of the adjacent reference vessel, and diffuse coronary artery
ectasia, characterized by uniform dilatation involving more than one third of the vessel length. Panel B: 2 principal morphological configurations of aneurysmal segments: saccular
aneurysms, presenting as asymmetric focal outpouchings, and fusiform aneurysms, showing circumferential and longitudinal vessel enlargement. Panel C: true coronary aneurysms,
involving all layers of the vessel wall, and pseudoaneurysms resulting from focal wall disruption and extravascular blood containment, a distinction with important diagnostic and
therapeutic implications. Panel D: size-based classification, highlighting the concept of giant coronary aneurysms, commonly defined as a diameter greater than 4 times the refer-
ence vessel diameter or exceeding 20 mm.
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angiographic studies consistently indicate that the majority of coro-
nary aneurysms and ectatic segments are associated with advanced
atherosclerotic changes of the vessel wall [11,12]. In this setting,
aneurysmal dilatation is thought to result from excessive positive
remodeling in response to plaque development, combined with deg-
radation of the extracellular matrix and weakening of the medial
layer. Importantly, atherosclerotic coronary aneurysmal disease fre-
quently coexists with significant obstructive lesions, either within
the aneurysmal segment or in adjacent vessel segments. This ana-
tomical combination contributes to complex flow disturbances and
may partly explain the increased incidence of acute coronary syn-
dromes and adverse cardiovascular events reported in patients with
coronary ectasia [4,6].

Iatrogenic aneurysms and pseudoaneurysms

The increasing use of percutaneous coronary intervention has
led to growing recognition of iatrogenic coronary aneurysms and
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pseudoaneurysms. These lesions may arise as a consequence of vessel
wall injury related to balloon overexpansion, stent malapposition,
coronary dissection, or perforation, and have been described follow-
ing both bare-metal and drug-eluting stent implantation [9,13]. Iatro-
genic aneurysms are often detected during follow-up angiography or
intravascular imaging and may demonstrate variable clinical behav-
ior. While some remain stable over time, others may progress or
become complicated by thrombosis, highlighting the importance of
careful imaging-based characterization and individualized manage-
ment strategies.

Inflammatory and other nonatherosclerotic causes

Less commonly, coronary aneurysmal disease may occur in associ-
ation with nonatherosclerotic conditions, including systemic inflam-
matory or autoimmune disorders and vasculitides [14]. In these
settings, immune-mediated injury of the vessel wall leads to struc-
tural weakening and aneurysm formation. Infectious coronary
 Health and Social Security de ClinicalKey.es por Elsevier en octubre 15, 
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aneurysms represent a rare entity and have been described mainly in
association with systemic infection or endocarditis. Given their rarity
and heterogeneous presentation, available evidence is largely limited
to isolated case reports and small case series.

Differential diagnosis and etiology-oriented considerations

A systematic etiological assessment is essential because coronary
aneurysmal disease encompasses clinically distinct entities with dif-
ferent natural histories and therapeutic implications. In adult
patients, atherosclerotic aneurysmal disease is usually associated
with conventional cardiovascular risk factors, concomitant obstruc-
tive coronary artery disease, calcified or lipid-rich plaque, and diffuse
positive remodeling. Management is primarily based on aggressive
secondary prevention, antiplatelet therapy, and selective revasculari-
zation of flow-limiting lesions [8,11,12]. Iatrogenic aneurysms and
pseudoaneurysms should be suspected when aneurysmal dilatation
develop at the site of prior balloon angioplasty, stent implantation,
coronary dissection, perforation, or other percutaneous coronary
intervention. These lesions require careful anatomical characteriza-
tion, preferably with intravascular imaging and/or CCTA, because
pseudoaneurysms reflect focal wall disruption rather than true dila-
tion of all vessel wall layers. Compared with stable true aneurysms,
pseudoaneurysms may warrant earlier interventional or surgical
exclusion when progressive enlargement, persistent filling, or high-
risk anatomy is present [9,13]. Inflammatory, autoimmune, infec-
tious, or connective tissue−related aneurysms are less common in
adult cath-lab practice but should be considered in younger patients,
in those without conventional atherosclerotic risk factors, or in the
presence of systemic features such as fever, elevated inflammatory
markers, vasculitis, endocarditis, or multisite aneurysmal disease. In
these settings, treatment should not be limited to coronary anatomy
alone but should include etiology-directed therapy, such as immuno-
suppression for active vasculitis or antimicrobial therapy for infec-
tious aneurysms, in collaboration with appropriate specialists [8,14].
This etiology-oriented approach helps distinguish lesions suitable for
conservative management from those requiring intensified surveil-
lance, percutaneous exclusion, surgery, or systemic disease-specific
therapy.

Pathophysiological Substrate

The pathophysiology of coronary aneurysmal disease is character-
ized by progressive structural weakening of the vessel wall, resulting
in abnormal positive remodeling and luminal dilatation. In athero-
sclerotic coronary aneurysms, this process reflects an imbalance
between extracellular matrix synthesis and degradation, with loss of
medial smooth muscle cells and fragmentation of elastic fibers
[15,16]. Histopathological studies have demonstrated thinning of the
medial layer, disruption of the internal elastic lamina, and replace-
ment of normal vessel wall architecture by fibrotic tissue. These
changes reduce the tensile strength of the arterial wall and predis-
pose to progressive dilatation under physiological hemodynamic
stress. Inflammation plays a central role in the development of coro-
nary aneurysmal disease. Increased infiltration of inflammatory cells
within the vessel wall is associated with up-regulation of matrix met-
alloproteinases (MMPs), particularly MMP-2 and MMP-9, which pro-
mote degradation of collagen and elastin within the extracellular
matrix [5,16]. Clinical studies have shown elevated circulating
inflammatory markers and increased MMP activity in patients with
coronary ectasia compared with patients with nonectatic coronary
artery disease [5]. This inflammatory milieu contributes not only to
aneurysm formation but also to ongoing vascular instability and pro-
gression over time. Beyond structural abnormalities, aneurysmal and
ectatic coronary segments are associated with profound alterations
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in coronary blood flow. Luminal dilatation leads to reduced flow
velocity, disturbed laminar flow, and areas of low shear stress within
the aneurysmal segment [3,6]. These hemodynamic changes impair
distal coronary perfusion and may result in exercise-induced ische-
mia even in the absence of significant epicardial stenosis. Further-
more, low shear stress promotes endothelial dysfunction and local
prothrombotic signaling, reinforcing the link between aneurysmal
morphology and adverse clinical events. Blood flow stasis within
aneurysmal segments favors intraluminal thrombus formation,
which may remain mural or become unstable and embolize distally.
Angiographic studies may demonstrate slow flow and contrast stasis,
whereas intravascular imaging may reveal layered or organized
thrombus within ectatic coronary segments, particularly in the set-
ting of acute coronary syndromes [4,6]. Distal embolization from
aneurysmal segments represents a plausible mechanism for myocar-
dial infarction with nonobstructive coronary arteries or for recurrent
ischemic events disproportionate to the severity of angiographic ste-
nosis. This thrombogenic milieu provides a strong pathophysiological
rationale for intensified antithrombotic strategies in selected
patients, while simultaneously raising concerns regarding bleeding
risk. A key feature of atherosclerotic coronary aneurysmal disease is
the frequent coexistence of aneurysmal dilatation and obstructive
lesions within the same vessel. Stenoses may be located proximally,
within, or distal to the aneurysmal segment, creating complex pres-
sure and flow gradients that further exacerbate turbulence and stasis
[6,12]. This interaction complicates both diagnostic interpretation
and therapeutic decision-making. In particular, angiographic assess-
ment alone may underestimate the functional significance of lesions
within ectatic vessels, underscoring the importance of intravascular
imaging for accurate characterization and management planning.
These pathophysiological alterations translate into distinct clinical
consequences, as summarized in Table 1.

Clinical Manifestations and Natural History

A substantial proportion of patients with coronary aneurysmal
disease are asymptomatic, and the condition is frequently identified
as an incidental finding during coronary angiography performed for
unrelated indications. This is particularly true for patients with mild
or moderate diffuse ectasia without associated obstructive lesions
[10,11]. In asymptomatic individuals, the clinical significance of aneu-
rysmal dilatation is often uncertain, and the natural history may be
characterized by long periods of stability. However, the absence of
symptoms does not necessarily imply a benign course, as aneurysmal
segments may still be associated with progressive remodeling,
thrombus formation, or future ischemic events.

Chronic coronary syndromes

In patients presenting with chronic coronary syndromes, coronary
aneurysmal disease may manifest as stable angina or exertional
ischemia. Symptoms may arise from coexisting atherosclerotic steno-
ses, impaired distal perfusion related to flow disturbances within
ectatic segments, or microembolization from mural thrombus [6,12].
Functional ischemia may be disproportionate to the severity of angio-
graphic stenosis, complicating clinical assessment. In this context,
coronary aneurysmal disease represents a heterogeneous substrate
in which symptoms may reflect a combination of fixed obstruction
and dynamic flow-related mechanisms rather than isolated epicar-
dial narrowing.

Acute coronary syndromes

Coronary aneurysmal disease has been consistently associated
with an increased incidence of acute coronary syndromes. Patients
f Health and Social Security de ClinicalKey.es por Elsevier en octubre 15, 
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Table 1
Pathophysiological mechanisms and clinical implications of coronary aneurysmal disease

Pathophysiological feature Underlying mechanism Clinical implications

Vessel wall degeneration Medial thinning, loss of smooth muscle cells,
fragmentation of elastic fibers

Progressive vessel dilatation and aneurysm formation

Excessive positive remodeling Disproportionate outward remodeling in response to
atherosclerotic plaque

Angiographic underestimation of plaque burden and lesion
severity

Altered coronary hemodynamics Reduced flow velocity, disturbed laminar flow, low shear
stress

Impaired distal perfusion and exercise-induced ischemia

Flow stasis within aneurysmal segments Lumen enlargement and turbulence Intraluminal thrombus formation and distal embolization
Prothrombotic milieu Endothelial dysfunction and platelet activation in low-shear

environments
Increased risk of acute coronary syndromes

Inflammatory activation Chronic vascular inflammation and matrix metalloproteinase
upregulation

Disease progression and structural instability over time

Coexistence with obstructive lesions Stenoses proximal, within, or distal to aneurysmal segments Complex flow patterns and challenges in revascularization
planning

Imaging-pathology mismatch Limited vessel wall assessment by angiography alone Need for intravascular imaging to guide diagnosis and
treatment
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with CAE or CAA may present with unstable angina, non−ST-segment
elevation myocardial infarction, or ST-segment elevation myocardial
infarction, even in the absence of critical epicardial stenosis [4,17].
Several mechanisms have been proposed to explain this association,
including in situ thrombosis within aneurysmal segments, distal
embolization of thrombotic material, plaque rupture at the margins
of aneurysmal dilatation, and impaired coronary flow reserve. Angio-
graphic and intravascular imaging findings often reveal a high throm-
bus burden and complex lesion morphology in this setting,
underscoring the clinical relevance of aneurysmal disease during
acute presentations [17,18].

Rare complications

Although uncommon, coronary aneurysmal disease may be com-
plicated by rare but potentially serious events. Progressive aneurysm
enlargement may lead to compression of adjacent cardiac structures,
while fistula formation has been reported in isolated cases. Spontane-
ous rupture of coronary aneurysms is exceedingly rare in adults and
is primarily described in case reports [11,12]. Iatrogenic pseudoa-
neurysms represent a distinct clinical entity and may exhibit a more
aggressive course, with a higher risk of expansion or rupture com-
pared with true aneurysms. Early recognition and appropriate man-
agement are therefore essential in this subgroup.

Prognostic implications and natural history

The long-term prognosis of patients with coronary aneurysmal
disease remains incompletely defined. Observational studies suggest
that the presence of coronary ectasia is associated with a higher inci-
dence of adverse cardiovascular events compared with patients with
nonectatic coronary artery disease, particularly in the setting of acute
coronary syndromes [4,17]. Importantly, prognosis appears to be
influenced by multiple factors, including the extent of aneurysmal
involvement, coexistence of obstructive lesions, presence of intralu-
minal thrombus, and clinical presentation. These considerations
highlight the need for individualized risk stratification and support a
phenotype-based approach to management rather than a uniform
treatment strategy.

Diagnostic Assessment in the Catheterization Laboratory

Coronary angiography: Strengths and limitations

Coronary angiography remains the first-line diagnostic modality
for the identification of coronary aneurysmal disease. It allows visual-
ization of luminal dilatation, assessment of aneurysm location and
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longitudinal extent, and identification of associated obstructive
lesions. In routine practice, angiography is often the modality
through which coronary ectasia or aneurysms are first recognized,
particularly in patients presenting with acute or chronic coronary
syndromes [1,2]. However, angiography provides a 2-dimensional sil-
houette of the vessel lumen and does not allow direct visualization of
the vessel wall. As a result, it may underestimate aneurysm size, fail
to detect mural thrombus, or misclassify complex morphologies,
especially in the presence of vessel overlap, foreshortening, or slug-
gish flow. In aneurysmal segments, contrast streaming and layering
may further complicate interpretation and lead to inaccurate assess-
ment of lesion severity or thrombus burden. In addition, quantitative
coronary angiography relies on reference segments that may them-
selves be ectatic, further limiting its accuracy. These limitations are
particularly relevant when procedural decisions depend on precise
vessel sizing, landing zone selection, or assessment of lesion com-
plexity, such as in the planning of percutaneous intervention or cov-
ered stent implantation.

Role of intravascular imaging

Intravascular ultrasound (IVUS) plays a central role in the diag-
nostic evaluation of coronary aneurysmal disease. By providing
cross-sectional imaging of the vessel wall, IVUS allows accurate
measurement of true vessel dimensions, characterization of plaque
burden, and differentiation between true aneurysms and pseudoa-
neurysms [19]. In aneurysmal segments, IVUS is particularly valuable
for identifying positive remodeling, assessing the integrity of the
medial layer, and detecting mural thrombus that may not be appar-
ent on angiography. During percutaneous coronary intervention,
IVUS-guided sizing and optimization are essential to avoid stent
undersizing, malapposition, or incomplete aneurysm exclusion, espe-
cially when covered stents are considered [13,19]. Optical coherence
tomography (OCT) provides higher spatial resolution than IVUS and
enables detailed visualization of intraluminal structures, including
thrombus morphology, intimal disruption, and stent−vessel interac-
tions. OCT is particularly useful for identifying layered or organized
thrombus within aneurysmal segments and for assessing stent appo-
sition and neointimal coverage following intervention [20]. However,
the need for contrast injection to clear blood from the lumen may
limit OCT use in large or ectatic vessels, where complete blood clear-
ance can be challenging. For this reason, OCT and IVUS should be
regarded as complementary techniques, with modality selection
guided by vessel size, clinical context, and procedural objectives. The
integration of angiography with intravascular imaging is fundamen-
tal to contemporary management of coronary aneurysmal disease.
Imaging findings directly influence key clinical decisions, including
 Health and Social Security de ClinicalKey.es por Elsevier en octubre 15, 
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the choice between conservative management and revascularization,
selection of percutaneous versus surgical strategies, and optimization
of antithrombotic therapy. In particular, documentation of intralumi-
nal thrombus, severe positive remodeling, or pseudoaneurysm for-
mation may support a more aggressive therapeutic approach,
whereas stable aneurysmal segments without thrombus or signifi-
cant stenosis may be managed conservatively with close follow-up.
In this context, intravascular imaging represents not only a diagnostic
tool but also a cornerstone of risk stratification and personalized
treatment planning.
Coronary computed tomography angiography and complementary
noninvasive imaging

Coronary computed tomography angiography (CCTA) represents
the most useful noninvasive imaging modality for the assessment
and longitudinal follow-up of coronary aneurysmal disease. Unlike
invasive angiography, which provides a 2-dimensional representa-
tion of the coronary lumen, CCTA allows 3-dimensional evaluation of
aneurysm size, morphology, vessel course, and relationship with
adjacent cardiac and mediastinal structures. This may be particularly
valuable in patients with large or giant aneurysms, left main involve-
ment, tortuous vessels, or complex anatomy requiring Heart Team
discussion [21]. CCTA can also provide complementary information
on mural thrombus, calcification, aneurysm wall characteristics, and
coexistence of obstructive coronary artery disease. In patients man-
aged conservatively, CCTA may be useful for noninvasive surveillance
of aneurysm stability, interval enlargement, thrombus evolution, and
development of new obstructive lesions. In selected cases, it may also
support procedural planning before covered stent implantation or
surgical repair by defining aneurysm length, reference vessel diame-
ter, landing zones, and side-branch relationships [21]. However,
CCTA has important limitations. Image quality may be reduced by
severe coronary calcification, high heart rate, motion artifacts, prior
stent implantation, and very small distal vessels. In acute coronary
syndromes, invasive angiography remains the preferred diagnostic
and therapeutic modality because it allows immediate lesion assess-
ment and treatment. Therefore, CCTA should be considered comple-
mentary rather than alternative to catheterization laboratory
assessment, with its greatest value in stable patients, longitudinal fol-
low-up, and preprocedural anatomical planning [19−21].
Medical Management

General principles and risk factor modification

Medical management represents the cornerstone of treatment for
the majority of patients with coronary aneurysmal disease, particu-
larly in the absence of indications for percutaneous or surgical inter-
vention. Given the strong association between coronary aneurysmal
disease and atherosclerosis in adult populations, aggressive modifica-
tion of cardiovascular risk factors should be pursued in all patients,
including lipid-lowering therapy, blood pressure control, glycemic
optimization, and smoking cessation [22]. Statins are of particular
interest in this context, not only for their lipid-lowering effects but
also for their pleiotropic anti-inflammatory properties, which may
theoretically mitigate ongoing vascular remodeling and aneurysm
progression. Although no randomized trials have specifically
addressed statin therapy in coronary aneurysmal disease, their use is
generally recommended in accordance with standard secondary pre-
vention strategies.
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Anti-ischemic therapy

Anti-ischemic treatment in patients with coronary aneurysmal
disease follows the general principles applied to chronic coronary
syndromes. Beta-blockers, calcium channel blockers, and other anti-
anginal agents may be used to control symptoms, particularly in
patients with coexisting obstructive lesions or microvascular dys-
function [6]. However, the use of vasodilators in ectatic coronary
arteries remains controversial. In some patients, nitrates may exacer-
bate flow disturbances by further reducing coronary flow velocity
within aneurysmal segments, potentially worsening ischemia related
to slow flow or distal embolization. For this reason, anti-ischemic
therapy should be individualized and guided by clinical response
rather than applied uniformly.

Antiplatelet therapy and rationale for anticoagulation

Antiplatelet therapy constitutes the foundation of medical treat-
ment in patients with coronary aneurysmal disease, particularly
when an atherosclerotic substrate is present. Aspirin is commonly
prescribed for long-term secondary prevention, while dual antiplate-
let therapy is indicated in the setting of acute coronary syndromes or
following percutaneous coronary intervention, in accordance with
established guidelines [23]. In patients with coronary ectasia without
significant obstructive disease, the optimal intensity and duration of
antiplatelet therapy remain uncertain. Nevertheless, given the
increased risk of thrombotic events reported in observational studies,
long-term antiplatelet therapy is frequently adopted in clinical prac-
tice despite the absence of dedicated randomized evidence. Con-
versely, aneurysmal dilatation creates a distinct hemodynamic
substrate characterized by low flow velocity, stasis, and low shear
stress, providing a theoretical rationale for oral anticoagulation in
selected patients with large aneurysmal segments, documented
mural thrombus, or recurrent ischemic events. However, this patho-
physiological rationale has not been consistently translated into clini-
cal benefit in available studies. A 2025 network meta-analysis
including 5,039 patients with coronary artery ectasia demonstrated
that dual antiplatelet therapy (DAPT) was associated with the great-
est reduction in major adverse cardiovascular events compared with
no treatment (OR 0.28, 95% CI 0.16 to 0.51), followed by aspirin
monotherapy (OR 0.45, 95% CI 0.25 to 0.79), whereas anticoagulation
did not confer a statistically significant benefit (OR 0.62, 95% CI 0.29
to 1.32) [24].

Systematic appraisal of available evidence

To support the narrative synthesis, we performed a systematic
appraisal of published evidence on antithrombotic therapy in adult
patients with CAE/CAA of predominantly atherosclerotic origin.
PubMed and Embase were searched from inception to March 2026
using terms related to coronary ectasia, coronary aneurysm, anti-
platelet therapy, dual antiplatelet therapy, anticoagulation, and oral
anticoagulants. Eligible studies included randomized trials, observa-
tional studies, and registries reporting clinical outcomes according to
antithrombotic strategy. Studies exclusively involving pediatric pop-
ulations or Kawasaki disease were excluded because of their distinct
pathophysiology, natural history, and antithrombotic management.
Given the limited number of eligible studies, their observational
design, and heterogeneity in populations and outcome definitions, a
quantitative meta-analysis was not performed. The available evi-
dence remains limited and largely observational. Yip et al reported
that patients with acute myocardial infarction and angiographically
documented coronary aneurysms had higher thrombus burden and
worse clinical outcomes than patients without aneurysmal disease,
but the study did not demonstrate a clear benefit of routine oral
f Health and Social Security de ClinicalKey.es por Elsevier en octubre 15, 
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anticoagulation [25]. Doi et al showed that CAE was associated with a
higher incidence of long-term major adverse cardiovascular events
after acute myocardial infarction, although antithrombotic regimens
were not systematically compared [4]. In patients with coronary
aneurysms treated with first-generation drug-eluting stents, Joo et al
reported higher adverse event rates than in nonaneurysmal vessels,
with therapy largely based on prolonged antiplatelet treatment
rather than systematic anticoagulation [26]. A 2025 network meta-
analysis including 8 studies and 5,039 patients ranked DAPT as the
most effective strategy for MACE prevention, whereas anticoagula-
tion did not show a statistically significant benefit; however, residual
heterogeneity and the observational nature of most included studies
limit firm conclusions [24]. The main studies informing antithrom-
botic decision-making are summarized in Table 2.

Ongoing trials and practical implications

Overall, current evidence does not support routine oral anticoagu-
lation in unselected patients with adult coronary aneurysmal disease.
Antiplatelet-based therapy remains the default strategy, guided by
clinical presentation and revascularization status. Oral anticoagula-
tion may be considered as an off-label option in selected high-risk
scenarios, including documented intraluminal thrombus, recurrent
ischemic events despite adequate antiplatelet therapy, or very large/
diffuse aneurysmal disease, after careful assessment of bleeding risk.
Ongoing studies, including OVER-TIME (NCT05233124),
NCT05718531, and the ITACA registry (NCT05051917), are expected
to clarify whether rivaroxaban-based or other intensified antithrom-
botic strategies provide incremental benefit over standard antiplate-
let therapy [27−29]. Current ACC/AHA and ESC guidelines do not
provide specific recommendations for CAE/CAA and management
should therefore follow standard ACS/chronic coronary syndrome
antithrombotic guidance, adapted to individual ischemic and bleed-
ing risk [30,31].

Percutaneous Interventional Strategies

Indications for percutaneous treatment

Percutaneous coronary intervention (PCI) in the setting of coro-
nary aneurysmal disease is technically challenging and should be
reserved for selected clinical scenarios. Indications for percutaneous
treatment generally include the presence of significant obstructive
lesions responsible for ischemia, acute coronary syndromes related
to aneurysmal segments, iatrogenic aneurysms or pseudoaneurysms
following PCI, and selected cases of focal aneurysms amenable to
exclusion [8,13]. In contrast, diffuse ectasia without flow-limiting ste-
nosis is usually managed conservatively, as routine stenting of ectatic
segments is associated with a high risk of suboptimal results and
complications. Careful patient selection and procedural planning are
therefore essential.
Table 2
Summary of studies evaluating antithrombotic therapy in adult coronary aneurysmal diseas

Study Study design Population

Yip et al [25] Retrospective observational
study

Patients with acute myocardial
infarction and angiographically
documented coronary artery
aneurysms

Predo
oral
sele

Doi et al [4] Observational cohort study Patients with acute myocardial
infarction and coronary artery
ectasia

Mainl

Joo et al [26] Retrospective cohort study Patients with coronary artery
aneurysms treated with
drug-eluting stents

Prolon
PCI
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Drug-eluting stents in aneurysmal vessels

Drug-eluting stents (DES) may be used to treat focal stenotic
lesions located within or adjacent to aneurysmal segments. However,
stent implantation in ectatic vessels is associated with several techni-
cal challenges, including difficulties in accurate sizing, increased risk
of malapposition, and impaired drug distribution along the vessel
wall. Clinical studies have reported higher rates of stent thrombosis
and restenosis when DES are deployed in aneurysmal segments com-
pared with nonaneurysmal vessels [32]. For this reason, DES implan-
tation should be guided by intravascular imaging whenever possible,
with careful attention to landing zone selection and postdilatation to
optimize stent apposition.

Covered stents and management of thrombus-containing aneurysms

Covered stents represent a specific percutaneous strategy aimed
at excluding aneurysmal segments from the coronary circulation.
They are most commonly considered for the treatment of focal coro-
nary aneurysms, pseudoaneurysms, and iatrogenic vessel perfora-
tions. By sealing the aneurysmal segment, covered stents may reduce
the risk of thrombosis and distal embolization [33]. Despite their the-
oretical advantages, covered stents are associated with important
limitations. These include increased stiffness, difficulty in delivery,
risk of side branch occlusion, higher restenosis rates, and a non-negli-
gible risk of stent thrombosis. In addition, accurate sizing and com-
plete aneurysm coverage are critical, as incomplete exclusion may
negate potential benefits. Thrombus-containing aneurysmal seg-
ments represent one of the most complex scenarios in the catheteri-
zation laboratory. Strategies may include cautious thrombus
aspiration, use of potent antithrombotic agents, and deferred stenting
in selected cases. Routine thrombus aspiration is not recommended,
but selective use may be considered in the presence of large throm-
bus burden and impaired flow. Stent implantation in the acute setting
should be approached with caution, as residual thrombus and vessel
size mismatch increase the risk of acute and late complications. In
some cases, stabilization with intensive medical therapy followed by
staged intervention may represent a safer strategy.

Limitations of percutaneous approaches

Despite advances in device technology and imaging guidance,
percutaneous treatment of coronary aneurysmal disease remains
associated with significant limitations. Long-term data on outcomes
are scarce, and most available evidence derives from small observa-
tional studies and case series. As a result, percutaneous strategies
should be individualized and discussed within a multidisciplinary
framework, particularly when alternative surgical options are avail-
able. In many patients, PCI represents a palliative rather than defini-
tive solution, highlighting the need for careful follow-up and
adjunctive medical therapy.
e

Antithrombotic strategy Main findings

minantly antiplatelet therapy;
anticoagulation used
ctively

Coronary aneurysms associated with higher
thrombus burden and worse outcomes; no clear
benefit of routine anticoagulation

y antiplatelet-based therapy Coronary ectasia independently associated with
higher long-term MACE; excess risk not clearly
modulated by antithrombotic regimen

ged antiplatelet therapy after Higher rates of adverse cardiovascular events com-
pared with nonaneurysmal vessels; no evidence
supporting routine escalation to anticoagulation
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Surgical Management

Surgical management of coronary aneurysmal disease is generally
reserved for selected patients in whom medical therapy and percuta-
neous strategies are either ineffective or technically unsuitable. Indi-
cations for surgical referral typically include giant coronary
aneurysms, aneurysms involving the left main coronary artery, rap-
idly enlarging lesions, aneurysms associated with recurrent ischemic
events despite optimal medical therapy, and cases complicated by fis-
tula formation or suspected infection [8,11]. In addition, surgery may
be considered when aneurysmal segments coexist with complex
multivessel coronary artery disease not amenable to percutaneous
revascularization, or when complete exclusion of the aneurysm can-
not be safely achieved with covered stents. Several surgical techni-
ques have been described for the treatment of coronary aneurysmal
disease, often tailored to aneurysm size, location, and associated cor-
onary pathology. These include aneurysm ligation or exclusion com-
bined with coronary artery bypass grafting, aneurysm plication or
resection, and, less commonly, interposition grafting [11,12]. In most
cases, bypass grafting is performed distal to the aneurysmal segment
to ensure adequate myocardial perfusion, while proximal ligation or
exclusion prevents ongoing flow into the aneurysm sac. Complete
aneurysm resection is rarely required and is typically reserved for
giant or symptomatic aneurysms with compressive effects.

Available evidence on surgical management of coronary aneurys-
mal disease is limited and largely derived from small retrospective
series and case reports. Long-term outcomes are therefore difficult to
interpret, and direct comparisons with percutaneous strategies are
lacking. Despite these limitations, surgical treatment has been associ-
ated with satisfactory symptom relief and acceptable long-term
patency rates in selected patients, particularly those with large or
complex aneurysms not suitable for percutaneous exclusion [8].
However, the invasive nature of surgery and the absence of robust
comparative data underscore the importance of careful patient selec-
tion.

Role of the multidisciplinary heart team

Given the heterogeneity of coronary aneurysmal disease and the
absence of standardized treatment algorithms, surgical decision-
making should be integrated within a multidisciplinary Heart Team
framework. Collaboration between interventional cardiologists, car-
diac surgeons, and imaging specialists is essential to balance proce-
dural risks, anticipated benefits, and long-term outcomes. In this
context, surgery should be viewed as a complementary option within
a broader, phenotype-driven management strategy rather than as a
default approach. The choice between conservative management,
percutaneous intervention, and surgical treatment should be individ-
ualized and guided by anatomical complexity, clinical presentation,
and patient-specific risk profiles.

Practical Management Algorithm

Management of coronary aneurysmal disease requires an individ-
ualized and phenotype-driven approach that integrates clinical pre-
sentation, anatomical features, and thrombotic and bleeding risk. In
the absence of guideline-directed recommendations supported by
randomized trials, treatment decisions should be guided by a struc-
tured framework rather than by a uniform strategy, as outlined in
Figure 2.

Initial clinical stratification

The first step in management is clinical stratification based on
presentation. Patients should be categorized as presenting with acute
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coronary syndrome, chronic coronary syndrome, or incidentally
detected coronary aneurysmal disease. Acute presentations warrant
immediate invasive assessment and adherence to standard acute cor-
onary syndrome protocols, with particular attention to thrombus
burden and flow disturbances within aneurysmal segments.

In stable or asymptomatic patients, the clinical relevance of aneu-
rysmal disease should be assessed in the context of symptoms, ische-
mia testing when appropriate, and overall cardiovascular risk profile.
Anatomical and imaging-based assessment

Anatomical characterization is central to decision-making. Key
features include aneurysm size, focal versus diffuse involvement,
number of vessels affected, and coexistence of obstructive coronary
lesions. Intravascular imaging should be strongly considered to con-
firm aneurysm morphology, identify intraluminal thrombus, and dis-
tinguish true aneurysms from pseudoaneurysms. Large or giant
aneurysms, diffuse multivessel ectasia, and thrombus-containing seg-
ments identify a higher-risk phenotype that may justify closer sur-
veillance and more intensive therapy.
Antithrombotic strategy selection

Antiplatelet therapy represents the foundation of antithrombotic
management in most patients with coronary aneurysmal disease.
Single antiplatelet therapy is generally appropriate in stable patients
without recent acute coronary syndrome or percutaneous coronary
intervention, while dual antiplatelet therapy should be used accord-
ing to standard indications in the setting of acute coronary syn-
dromes or following stent implantation. Routine oral anticoagulation
is not recommended in unselected patients. However, anticoagula-
tion may be considered on an individual basis in selected high-risk
scenarios, such as the presence of large or diffuse aneurysms with
documented intraluminal thrombus, recurrent ischemic events
despite adequate antiplatelet therapy, or evidence of distal emboliza-
tion. In such cases, careful assessment of bleeding risk and periodic
reassessment of the risk−benefit balance are essential.
Revascularization and escalation of care

Revascularization strategies should be tailored to the underlying
anatomy and clinical context. Percutaneous intervention is appropri-
ate for flow-limiting stenoses or culprit lesions responsible for ische-
mia, preferably guided by intravascular imaging. Covered stents or
other aneurysm-excluding strategies should be reserved for selected
focal aneurysms or pseudoaneurysms. Surgical referral should be
considered in patients with giant aneurysms, left main involvement,
complex multivessel disease not amenable to percutaneous treat-
ment, or recurrent ischemic events despite optimized medical and
percutaneous management. Decisions regarding escalation of care
should ideally be made within a multidisciplinary Heart Team.
Follow-up and longitudinal management

Long-term management includes aggressive modification of car-
diovascular risk factors, tailored antithrombotic therapy, and clinical
follow-up focused on symptom recurrence and ischemic events.
Repeat imaging may be considered in selected patients to monitor
aneurysm evolution, particularly in those managed conservatively or
with large aneurysmal segments. This pragmatic algorithm empha-
sizes individualized decision-making and acknowledges the current
limitations of available evidence, while providing a structured
approach applicable to routine clinical practice.
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Figure 2. Practical decision-making algorithm for adult coronary aneurysmal disease. This algorithm outlines a phenotype-driven approach to the management of adult patients
with CAA/CAE, excluding Kawasaki disease−related forms. Clinical presentation, anatomical features, and intravascular imaging findings are integrated to guide antithrombotic
therapy, revascularization strategies, and referral for surgical management. Antiplatelet therapy represents the baseline treatment, while oral anticoagulation is considered an off-
label option reserved for selected high-risk scenarios, ideally within a multidisiplinary Heart Team framework. DAPT = dual antiplatelet therapy.
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Conclusions and Future Directions

Coronary aneurysmal disease represents a heterogeneous and
clinically challenging condition that remains incompletely under-
stood and poorly addressed by current guideline-directed recom-
mendations. Once considered a rare or incidental angiographic
finding, coronary artery ectasia and aneurysms are increasingly
encountered in contemporary catheterization laboratory practice,
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particularly in patients with acute and chronic coronary syndromes.
This review highlights that adult coronary aneurysmal disease is pre-
dominantly related to atherosclerotic remodeling and is character-
ized by distinctive pathophysiological features, including vessel wall
degeneration, altered coronary hemodynamics, and a prothrombotic
milieu. These mechanisms contribute to an increased risk of
adverse cardiovascular events and complicate both diagnostic
assessment and therapeutic decision-making. Despite a strong
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pathophysiological rationale for intensified antithrombotic therapy,
the systematic appraisal of available evidence does not support rou-
tine oral anticoagulation in unselected patients with coronary aneu-
rysmal disease. Antiplatelet-based strategies remain the cornerstone
of medical management, while anticoagulation should be regarded as
an off-label option reserved for carefully selected high-risk scenarios.
The lack of completed randomized trials and the heterogeneity of
existing observational data underscore the uncertainty surrounding
optimal antithrombotic strategies in this population. From a proce-
dural standpoint, intravascular imaging plays a central role in the
accurate diagnosis and management of coronary aneurysmal disease,
guiding percutaneous interventions and informing decisions regard-
ing conservative versus invasive strategies. Surgical treatment
remains an important option for selected patients with complex or
high-risk anatomical features and should be integrated within a mul-
tidisciplinary Heart Team approach. Future research should focus on
the development of prospective registries and dedicated clinical
studies to better define the natural history of coronary aneurysmal
disease and to identify patient subgroups that may benefit from tai-
lored antithrombotic and revascularization strategies. Until such data
become available, a phenotype-driven and individualized approach,
as proposed in the present review, represents the most rational
framework for managing this complex condition in clinical practice.
The results of ongoing randomized trials, including studies evaluating
rivaroxaban-based strategies in coronary artery ectasia, are eagerly
awaited and may substantially refine future guideline recommenda-
tions and phenotype-based management algorithms.
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