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Prognosis

The occurrence of coronary artery embolism (CE) has been associated with various clinical conditions,
including aortic and mitral prosthetic heart valve implantation, atrial fibrillation (AF), dilated cardiomy-
opathy, neoplasia, infective endocarditis, atrial septal defect, cardiac tumors, and hypercoagulable states.
CE is also a rare cause of myocardial infarction (MI), with a prevalence of about 5%, a figure probably
underestimated. The purpose of this article was to determine the current state of knowledge on acute
coronary syndrome (ACS) related to CE. We thus performed a comprehensive structured literature search
of the MEDLINE database for articles published between 1 January 1990 and 31 December 2021. The di-
agnosis of CE remains difficult despite the currently used Shibata classification, which is based on major
criteria, including angiographic characteristics: globular filling defects, saddle thrombi or multiple filling
defects and absence of atherosclerosis in the coronary arteries. Suspected or confirmed CE requires the
identification of an etiology. There are only two published series on CE, including about 50 cases each.
The three main causes in these series were: 1) atrial fibrillation (73% vs 28.3%), 2) cardiomyopathy (9.4%
vs 25%) and 3) malignancy (9.6% vs 15.1%). Finally, 26.3% of the MI patients with CE had no identifi-
able cause of CE. When anatomically possible, analyzing the thrombus after thrombectomy may help. MI
due to CE requires systematic assessment of other locations, i.e. multiple coronary and extracardiac loca-
tions. Simultaneous systemic embolization to the brain (67%), limbs (25%), kidneys (25%) or spleen (4%)
is frequent, occurring in approximately 25% of CE-related MI. In the setting of acute MI, CE is associated
with significant morbidity and mortality. Coronary artery thromboembolism is a rare, non-atherosclerotic,
cause of ACS, and prospective studies are needed to evaluate a systematic diagnostic approach and per-
sonalized therapeutic strategies.
© 2022 The Authors. Published by Elsevier Inc.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)

Introduction

Abbreviations: ACS, acute coronary syndrome; AF, atrial fibrillation; CA, coronary

angiogram; CCl, cardio-cerebral infarction; CE, coronary artery embolism; CMR, car- Plaque rupture followed by intracoronary thrombus formation

diac magnetic resonance imaging; IVUS, intravascular ultrasound; MI, myocardial
infarction; MINOCA, myocardial infarction with non-obstructive coronary artery dis-
ease; NSTEMI, non ST-elevation myocardial infarction; OCT, optic coherence tomog-
raphy; STEMI, ST-elevation myocardial infarction; T1MI, type 1 myocardial infarc-
tion; T2MI, type 2 myocardial infarction.
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is the most common underlying mechanism of myocardial infarc-
tion (MI) [1]. However, MI with nonobstructive coronary artery dis-
ease (MINOCA) is a group of conditions that share common an-
giographic findings. MINOCA is characterized by the absence of
>50% coronary stenosis and no evidence of ruptured atheroscle-
rotic plaque, and it is reported in 5-8% of ACS [2-4]. Coronary
embolism (CE) is currently addressed in the classification pro-
posed by De Lemos, derived from The Fourth Universal Defini-
tion of MI, to classify CE as a type C subgroup in Type 1 MI
(i.e. with acute coronary obstruction) [1,5]. Acute MI secondary
to CE was first reported in 1856 by Rudolf Virchow, initially clas-
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sified as a precipitating factor for type 2 MI, and is now recog-
nized as a cause of MINOCA [4]. The prevalence, clinical features,
and clinical outcome of CE, however, remain poorly investigated.
The objective of this article was thus to provide an overview of
what is currently known about MI related to CE (Type 1C MI), in-
cluding frequency, etiologies, diagnostic approaches, therapy, and
prognosis.

Methods

We performed a comprehensive structured literature search us-
ing the MEDLINE database (PubMed; National Library of Medicine,
NIH, Bethesda, MD, USA). We analyzed publications dated 1 Jan-
uary 1990 through 31 December 2021 with the following search
terms, individually and in combination: coronary artery embolism,
thromboembolism, myocardial infarction, acute coronary syndrome,
follow-up, prognosis, endocarditis, atrial fibrillation, extracardiac em-
bolism.

Epidemiology of coronary embolism

CE is recognized as a nonatherosclerotic cause of ST-segment-
elevation or non-ST-segment-elevation MI (STEMI and NSTEMI)
with a prevalence ranging from 4% to 13% according to angio-
graphic or autopsy studies [6].

The prevalence of CE was first estimated from an autopsy series
of 55 patients with acute MI [6]: 13% were considered related to
CE, since thrombotic material was found in the coronary arteries,
without evidence of acute plaque rupture, thereby suggesting an
embolic source. Most of the patients had underlying valvular heart
disease, cardiomyopathy, or atrial fibrillation [6].

However, the majority of cases are limited to clinical observa-
tions and only three series addressed CE prevalence [7-9]. In 2015,
Shibata et al. reported a prevalence of 2.9% (n = 52) in a cohort
of 1776 consecutive patients with a first acute MI, including eight
patients with multivessel CE (15% of CE cases, 0.4% of the total co-
hort) (Table 1) [8].

The second cohort published in 2018 included 1232 patients
with ST-segment elevation MI; 53 patients were diagnosed with CE

Table 1
Major findings of published series on coronary embolism.
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(4.3%), including 12 (22.6% of CE cases) patients with multisite CE
and 9 patients with concomitant extracoronary locations (Table 1)
[7].

In 2020, Schoepfer et al. reported a very low prevalence of CE,
with only 2 patients among 1364 patients presenting with a first
acute MI (0.2%) (Table 1) [9].

This 20-fold difference in the prevalence of CE emphasizes the
need for more accurate tools than coronary angiography to reliably
establish the diagnosis of CE.

Because of the limited number of patients with CE in these
three cohorts, no significant differences for age and cardiovascu-
lar risk factors were observed between patients with CE and other
MI subtypes.

Criteria for the diagnosis of CE

CE is rarely described as a cause of acute MI, and the diagno-
sis of CE, based on both angiographic and clinical criteria, remains
difficult. The proposed criteria for the clinical diagnosis of coro-
nary artery embolism are based on angiographic features and/or
the presence of predisposing factors or comorbidities [8]. The Shi-
bata classification is based on major criteria including the angio-
graphic characteristics of CE such as: globular filling defects, saddle
thrombi or multiple filling defects and no atherosclerotic findings
in the coronary trees (Fig. 1) [8]. The existence of concomitant sys-
temic embolization without left ventricular thrombus attributable
to acute MI is also a major criterion, i.e., aortic and mitral pros-
thetic heart valves, atrial fibrillation (AF), dilated cardiomyopathy,
neoplasia, infective endocarditis, atrial septal defect, cardiac tumor,
and hypercoagulable states. Also, according to Shibata’s criteria,
the diagnosis can be definite (two or more major criteria, or one
major criterion plus >2 minor criteria, or three minor criteria) or
probable (one major criterion plus one minor criterion, or two mi-
nor criteria) (Table 2) [8]. In the Shibata cohort, only 32 out of
52 cases were classified as definite (61.5%), highlighting the diffi-
culty of confirming the diagnosis of CE. Likewise, in the Popovic
STEMI cohort, 53 were identified as having CE, with 33 definite
(62%) and 20 probable cases (38%) [7]. While CE remains chal-
lenging to diagnose, future intravascular imaging studies are ex-

Simultaneous

Number of Number of Multisite systemic

Study Study Period Patients CE (%) Underlying cause of CE CE Embolization
Shibata T, 2001-2013 1776 patients 52 patients AF = 73% 15% 23%
et al. [8] with ACS (2.9%) Intracardiac tumor = 0%

Dilated Cardiomyopathy = 25%

Valvular Prosthesis = 7.7%

Embolism from a deep vein thrombus =3.8%

Thoracic aorta thrombus = 0%

Malignancy = 9.6%

Antiphospholipid syndrome= 0%

Septic emboli from endocarditis = 3.8%
Popovic B, 2006-2015 1232 53 patients AF =28.3% 22.6% 22.6%
et al. [7] NSTEMI-ACS (4.3%) Intracardiac tumor = 5.7%

Dilated Cardiomyopathy = 9.4%

Valvular Prosthesis = 3.8%

Embolism from a deep vein thrombus =1.9%

Thoracic aorta thrombus = 3.8%

Malignancy = 15.1%

Antiphospholipid syndrome= 7.5%

Septic emboli from endocarditis = 7.5%
Schoepfer NA 1364 patients 2 patients NA NA NA
H, et al. [9] with ACS (0.2%)

CE: Coronary artery Embolism.
AF: Atrial Fibrillation.
ACS: Acute Coronary Syndrome.
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Fig. 1. An example of the angiographic aspect of Coronary artery Embolism Coro-
nary angiogram showing distal occlusion of the left circumflex branch (white ar-
row) (A). Normalization of coronary flow after thrombectomy without angioplasty
or stenting (B).

pected to improve its identification. Most studies had a number
of exclusion factors suggesting that the prevalence of CE may be
underestimated, including (1) pathological evidence of atheroscle-
rotic thrombus, (2) coronary artery ectasia, (3) plaque disruption
or coronary erosion detected by intravascular ultrasound (IVUS) or
optic coherence tomography (OCT) on the proximal site of the cul-
prit lesion, (4) history of coronary revascularization, and (5) pa-
tients with >25% coronary artery stenosis outside of the culprit le-
sion on coronary angiography [7,8,10]. Underdiagnosing CE cases
may also be due to additional factors such as the time between
coronary angiography and clinical symptomatology; the anticoagu-
lants and/or thrombolytic used for ischemic stroke, which can con-
tribute to the dissolution of a coronary thrombus. Also, small size
CE, which would not lead to STEMI, but which could be revealed
by cardiac magnetic resonance imaging (CMR) with gadolinium in-
jection and a late enhancement sequence analysis [11].

When possible, thrombus analysis after manual thrombectomy
has been suggested to be improve diagnosis. In the Popovic co-
hort, 40% of the 53 CE cases underwent manual thrombectomy;
histopathological analysis was performed in 5 cases, identifying
septic embolism (n = 2), neoplasia tissue (n = 1) and thrombus
(n=2)[7].

Table 2
Proposed criteria for the clinical diagnosis of coronary artery embolism (CE) accord-
ing to Shibata, et al. [8].

Major criteria

B Angiographic evidence of coronary artery embolism and thrombosis
without atherosclerotic components

B Concomitant coronary artery embolization at multiple sites*

B Concomitant systemic embolization without left ventricular thrombus
attributable to acute myocardial infarction

Minor criteria

B <25% stenosis on coronary angiography, except for the culprit lesion

B Evidence of an embolic source based on transthoracic echocardiography,
transesophageal echocardiography, computed tomography, or MRI

B Presence of embolic risk factors: atrial fibrillation, cardiomyopathy,
rheumatic valve disease, prosthetic heart valve, patent foramen ovale,
atrial septal defect, history of cardiac surgery, infective endocarditis, or
hypercoagulable state

Definite CE: Two or more major criteria, or one major criterion plus >2
minor criteria, or three minor criteria

Probable CE: One major criterion plus 1 minor criterion, or two minor
criteria

CE: Coronary artery Embolism, MRI: Magnetic Resonance Imaging.
* Indicates multiple vessels within 1 coronary artery territory or multiple vessels
in the coronary tree.
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Among patients presenting with ACS, it is estimated that 5%
have normal and 25% have near normal (<50% stenosis) coronary
arteries on coronary angiography, and that two-thirds of the pa-
tients present with non-ST elevation MI (NSTEMI) versus one-third
with ST-elevation MI (STEMI) [12-14]. In the Shibata cohort, 65% of
the 52 patients with CE-related acute coronary syndrome present
with ST-elevation MI (STEMI), suggesting a higher prevalence of
STEMI in CE-related ACS population.

MINOCA and coronary artery embolism

Coronary artery emboli represent a frequent and recognized
cause of MINOCA. However, the angiographic diagnostic criteria
may underestimate the frequency of coronary emboli causing acute
myocardial injury detected by a rise in troponins, while the an-
giographic aspect may remain normal. Indeed, in the absence of
obstructive coronary artery disease or angiographic appearance in
favor of an embolic origin, the criteria proposed by Shibata et al.
are not met. The current resolution of coronary angiography tech-
niques does not allow detection of small thrombi, limiting visual
analysis to the epicardial coronary vascularization.

Contribution of cardiac MRI

Cardiac MRI is recognized as a key examination in the etiolog-
ical assessment of MINOCA [4]. Similarly, its interest in the etio-
logical assessment of embolic ACS appears major. Analysis of fi-
brotic zones within the myocardium is based on the distribution
of the contrast agent at 10 min of injection of Gadolinium chelate.
The diagnosis of myocardial infarction is based on a distribution
of the contrast agent in the subendocardial region (subendocardial
late gadolinium enhancement), either partial or transmural; con-
trasting with a differential diagnosis based on a preferential dis-
tribution in the mesomyocardial and/or subepicardial region. The
most common etiology of myocardial infarction is acute rupture of
an atheromatous plaque in the coronary artery. Therefore, late en-
hancement on cardiac MRI is distributed along a coronary territory
corresponding to several segments of the "Bull’s Eye". On cardiac
MRI performed for a MINOCA, localized late enhancement <1 seg-
ment but nevertheless transmural is suggestive of a localized in-
farct of small extent, suspicious of an acute and abrupt occlusion
of the distal coronary tree. The presence of a possible "no-flow" in
such a localized transmural area reinforces the acute and abrupt
character of this infarction. Because of its frequency, the occlusion
of a distal branch suggests an embolic origin in the first place. This
hypothesis is reinforced in the presence of a double location cor-
responding to 2 distinct coronary territories.

Causes of coronary artery embolism

CE observed in ACS can be divided into three categories:

1) Direct CE secondary to thrombus originating from the left atrial
appendage, left ventricle, the aortic or mitral valves, pulmonary
veins, or aorta [12,15-20]. Direct CE may result from endo-
carditis and more rarely from cardiac tumors. Clinically signif-
icant CE has been reported in 1.5% of cases with infective en-
docarditis, and microemboli in the coronary arterial trees were
present in more than 60% of cases on postmortem examination
[12,21,22].

Paradoxical emboli through a patent foramen ovale, atrial septal
defect, or pulmonary arteriovenous malformations, from the ve-
nous circulation into the systemic circulation, most commonly
originating from deep vein thrombosis [12]. The incidence of
paradoxical embolism is currently unknown.
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3) latrogenic emboli may occur following interventional proce-
dures, usually aortic valve replacements and percutaneous coro-
nary interventions. Due to the acute or right angle taken from
the aortic root, the probability of CE decreases when compared
with other systemic embolisms. From an anatomical point of
view, the coronary arteries appear to be relatively protected
from embolic events compared with other emboli to the sys-
temic circulation [12,13]. Although rare, coronary air embolism
remains one of the inevitable complications of percutaneous
coronary interventions (PCI), with an incidence estimated from
0,1% to 0,3% [23]. This is a potentially fatal complication, given
the risk of abrupt vessel occlusion, usually resulting from in-
complete aspiration of catheters or balloon rupture. In most
cases, the volume of air is extremely small, and devoided of
consequence to the patient. When an air lock develops, therapy
is directed at maintaining coronary blood flow while attempt-
ing to promote dissipation of the air bubble: ventilation with
100% oxygen, increasing the mean arterial pressure, forceful in-
jection of contrast and saline. Embolization of devices such as
coronary stents is very rare but a dramatic complication of
PCI, with a prevalence of 0,32%, favored by the tortuous coro-
nary anatomy and coronary calcifications [23]. Embolization of
intraplaque debris or of microthrombi during primary PCI for
STEMI is less unusual, but can be considered a different entity.

Some patients may have thrombus with underlying atheroscle-
rosis, complicating the diagnosis. If aspiration results in full
restoration of coronary flow and a normal angiographic appear-
ance, IVUS or OCT can be used to further assess the potential em-
bolic source of isolated plaque erosion [13,24,25].

To date, only two publications on CE, limited to about 50 cases
each, have reported the causes of CE [7,8]. Table 1 presents the
causes of CE in each series, showing wide variations in the per-
centage of causes, in particular for atrial fibrillation (73% and
28.3%), cardiomyopathy (25% and 9.4%) and malignancy (9.6% and
15.1%) (Table 1) [7,8,11]. In addition, the Popovic STEMI cohort had
a high rate (26.3%) of CE without any identifiable cause [7].

Specific mention should be made of MI with the presence of
left intraventricular thrombus: in such cases, CE may be either the
cause (MI resulting in the development of ventricular thrombus)
or consequence (CE might originate from a pre-existing ventricular
thrombus).

Other rarer causes of CE have been reported, generally as clin-
ical cases, confirming the need to carry out an exhaustive assess-
ment of the origin of CE.

Multivessel CE and other extracoronary localization

ACS attributable to multiple CE appears to be frequent since it
has been reported in 15% and 23% of cases [7,8], and the pres-
ence of multiple CE is considered to be a major diagnostic cri-
terion. In both studies, simultaneous systemic embolization was
frequent (approximately 25% of cases), mainly to the brain (67%),
limbs (25%), kidneys (25%) and spleen (4%) [7,8]. However, in these
studies, in the absence of clinical signs, the additional sites were
brought to light by systematic extension assessment.

Simultaneous cerebral and myocardial infarction, so-called
cardio-cerebral infarction (CCI), is only rarely reported. In addition,
because of the narrow time frame for the concomitance of the two
events and the complex pathophysiology, diagnosis and manage-
ment are challenging.

Extracoronary localization in patients with AF

As mentioned above, CCI is a rare clinical entity, with a preva-
lence rate of about 0.25% among patients admitted for acute my-
ocardial or cerebral infarctions [35]. A recent review from our
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group comprehensively analyzed the 10 published clinical cases re-
porting coexisting acute MI and ischemic stroke in patients with
AF [11,26-34]. These cases had clinical signs of stroke and indis-
putable clinical and/or electrocardiographic signs of acute cardiac
syndrome, of whom most were STEMI. However, in the largest in-
stitutional study on this subject, angiographic data was not avail-
able, in particular regarding the presence of CE.

So far, only one prospective study has systematically searched
for MI caused by CE in patients with embolic stroke associated
with de novo AF. The frequency of simultaneous cardiac and cere-
bral ischemia diagnosed according to the Shibata criteria was as
high as 35% (12/34 patients), and CE was identified in 3/12 (25%)
patients who underwent coronary angiography [36]. These find-
ings suggest that CE are probably underestimated for multiple rea-
sons: a) the disappearance of visualized CEs due to anticoagula-
tion/thrombolysis used to treat the ischemic stroke; b) the diffi-
culty of diagnosing NSTEMI since changes in the ST segment are
frequent (24%) at the acute stage of ischemic stroke and coronary
angiography is not routinely performed [37-40]; c) the presence of
distal coronary emboli that are not picked up by coronary imaging
[7,8]. In our observational study, coronary angiography was done in
44% of the patients, and a CT scan was performed in the remaining
patients (85%) to eliminate coronary artery disease [36]. However,
CT may be of limited interest for detecting CE, particularly if the
emboli are distal. In addition, myocardial injury at the acute phase
of ischemic stroke linked to AF, may correspond to type 2 MI due
to tachy-arrhythmia or brady-arrhythmia [41].

Extracoronary localization in patients with other CE etiologies

In patients without atrial fibrillation, other extracoronary situa-
tions can be associated with CE, such as infective endocarditis, CE
related to aortic or mitral prosthesis and aortic thrombus.

In an older case series of 586 patients with infective endocardi-
tis (IE), the incidence of ACS was 2.9% (14 patients) [42] and risk
factors associated with CE included mobile vegetation, vegetation
>10 mm, staphylococcus aureus or non-Viridans streptococcal in-
fections, and previous embolism [43,44]. In addition, ACS usually
occurred within the first 15 days of infectious disease onset [42].
CE can be also an iatrogenic complication of coronary angiogra-
phy; current guidelines recommend coronary multi-slice computer
tomography as an alternative in case of high embolic risk [45-47].

There are only four reported cases of simultaneous coronary
and cerebral embolization related to thrombus in the ascending
aorta [15,18,48,49]. However, thrombus of the ascending aorta is
more frequently associated with distal embolization, particularly
with acute lower limb ischemia, or discovered by chance.

Prosthetic valve obstruction can be caused by pannus and/or
thrombus. In cases of acute presentation, treatment by fibrinolytic
therapy or surgery is recommended [50]. There are no data avail-
able of the prevalence of ACS in acute prosthetic valve obstruction.

Therapeutic strategy

The therapeutic approach to CE should be individualized, and
must be directly linked to 1) the patient’s characteristics; 2) the
time of presentation (the time elapsed since symptom onset); 3)
the etiology (atrial fibrillation, endocarditis, prosthetic thrombo-
sis); and 4) the presence or absence of simultaneous extracoronary
embolic sites [51].

Algorithm for disease management

Aoun et al. suggested an algorithm for the management of CE
[52]. Small and distal CE with no hemodynamic instability should
lead to anticoagulation alone, whereas high intracoronary throm-
bus burden with instability should lead to thrombus aspiration.
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Suspicion of Coronary Embolism in patients with ACS

| Angiographic suspicion of coronary artery embolism (CE)'? |
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Fig. 2. Proposal of diagnostic management strategy in case of suspicion of coronary embolism in patients with ACS.
ACS: Acute Coronary Syndrome, CE: Coronary artery Embolism, OCT: Optical Coherence Tomography, IVUS: Intravascular Ultrasound, MI: Myocardial Infarction, MINOCA:
Myocardial Infarction with NonObstructive Coronary Artery disease, MRI: Magnetic Resonance Imaging !Consider coronary multi-slice computed tomography as an
alternative in case of high embolic risk. 2In particular small sequelae or older embolisms that would not have clinical consequences. 3According to Shibata’s criteria

If the angiography is suggestive of a coronary embolism and if
coronary anatomy is favorable, thrombectomy can be attempted;
importantly, the fragments removed should be analyzed. The role
of intracoronary thrombolysis or glycoprotein IIb/Illa inhibitors has
not been investigated in randomized clinical trials but is very fre-
quently described in clinical cases. In addition, Popovic et al. em-
phasize that interventional coronary procedures were character-
ized by a higher use of glycoprotein IIb/Illa inhibitors and a lower
use of angioplasty in the CE group compared to the non-CE group,
respectively, 73.9% vs 37.7% and 45.3% vs 95.5% [7].

Primary stenting may be considered if TIMI is <2 after throm-
bus aspiration. IVUS or OCT may be considered if TIMI is >2
after thrombus aspiration and the clinical team wishes to look
for plaque erosion [52]. A minimalistic revascularization procedure
should be preferred to obtain a TIMI flow grade 3, without stenting
if possible [7].

In case of CE related to AF, long term anticoagulation is re-
quired. In the Shibata cohort, only 15 (39%) of the 38 AF patients
in the CE group had been treated with a vitamin K antagonist be-
fore the CE event, and their median international normalized ratio
(INR) was 1.42 (range, 0.95-1.80) [8]. No patients were on direct
oral anticoagulants; of the 30 patients with new onset AF, 18 (60%)
had a CHADS?2 score of 0 or 1 before CE occurred [8].

Specific considerations depending on etiology

Ascendant aortic thrombosis, aortic mobile vegetation, and aor-
tic prosthetic thrombosis should contraindicate coronarography for
obvious reasons. Surgery should be considered in case of in-
fectious endocarditis, fibroelastoma, or cardiac tumor. Prosthetic
valve thrombosis should be treated with fibrinolysis or emergency
surgery [44,47,52].
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Specific considerations in the case of simultaneous cerebral
embolization

CCI may limit the use of thrombolysis or anticoagulation ther-
apy if the stroke is at risk of hemorrhage. Moreover, the rupture of
the blood-brain barrier contraindicates extracorporeal circulation.

In case of simultaneous cardio-cerebral embolization, presenta-
tion with STEMI should lead to a minimalistic cardiac revascular-
ization procedure associated with cerebral thrombectomy and/or
thrombolysis, if eligible. In all cases, given the risk of intracerebral
hemorrhage, the therapeutic strategy must be discussed with the
neurology team.

Long-term follow-up after CE

After 5 years of follow-up, Shibata et al. found a recurrence
of thromboembolism after a CE in 5/52 patients (10.4%), including
two new cases of CE (4.2%) and three case of stroke (6.3%), but no
cases of clinical embolism to other organs [8].

Popovic et al., detected but no recurrent MI or thromboem-
bolism after a median follow-up of 45.1 months; 11 deaths were
observed [7]. Among those, 7 (64%) had a cardiovascular cause, and
sepsis and neoplasia caused the other deaths. In addition, CE was
associated with a higher risk of death (crude hazard ratio, 4.87;
95% confidence interval, 2.52-9.39; P < 0.0001), compared with
patients without CE [7].

CE is an under-recognized etiology of MI, but it is associ-
ated with significant morbidity and mortality. Cardiac MRI can
identify ischemic myocardial sequelae when there is a suspicion
of CE, in particular without obstructive chronic coronary syn-
drome. In addition, CMR can detect small sequelae that would
not cause STEMI or older embolisms that would not have clinical
consequences.
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Conclusions

Coronary artery thromboembolism is a rare nonatherosclerotic
cause of ACS that remains a clinical challenge. Accurate etiological
diagnosis is required in order to offer tailored treatment (Fig. 2). In
the future, the association of CE and ACS warrants investigation in
prospective multicenter studies.
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