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SIGLES ET ABRÉVIATIONS 

 

ACS : acute coronary syndrome 

AF : atrial fibrillation 

AVC : Accident vasculaire cérébral 

CAE : coronary artery embolism 

EC : Embole coronaire 

FA : Fibrillation atriale 

FISP : fast imaging with steady-state free precession 

FOV : field of view 

Gd-DOTA : gadolinium-tetraazacyclododecanetetraacetic acid 

IDM : Infarctus du myocarde 

IRM : Imagerie par résonance magnétique 

LAAt : left atrial appendage thrombus 

LGE : late gadolinium enhanced 

LV : left ventricular/ventricle 

LVEF : left ventricular ejection fraction 

MI : myocardial infarction 

MRI : magnetic resonance imaging 

NSTEMI : non-ST-segment elevation myocardial infarction 

PSIR : phase-sensitive inversion recovery 

RICO : obseRvatoire des Infarctus de Côte-d’Or 

STEMI : ST-segment elevation myocardial infarction 

SWI : susceptibility weighted imaging 

T2GE : T2-weighted gradient echo 

T2-TIRM : T2-weighted turbo inversion recovery magnitude 

TE : echo time 

TR : repetition time 
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Acute myocardial infarction related to coronary artery embolism :  
A systematic cardiac and cerebral magnetic resonance imaging study 

 

Infarctus du myocarde lié à une embolie coronaire :  
Étude systématique par imagerie par résonnance magnétique cardiaque et 

cérébrale 
 

I. INTRODUCTION (FRANÇAIS) 
 

L'embolie coronarienne (EC) est une entité mal décrite comme cause d'infarctus aigu 

du myocarde (IDM) et le diagnostic d'EC reste difficile malgré les outils diagnostics à disposition, 

basés sur des critères angiographiques et cliniques (Tableau 1) [1,2]. Dans une étude 

rétrospective, publiée en 2015, qui a inclus 1776 patients atteints d'IM aigu, 2,9 % étaient liés 

à une EC (principalement causée par la fibrillation atriale [FA]) [2]. 

En l'absence de lésions coronariennes à la coronarographie, l'imagerie par résonance 

magnétique cardiaque (IRM) avec injection de gadolinium et une analyse de séquence de 

rehaussement tardif peuvent être utilisées pour obtenir un diagnostic d'IDM. L'IRM cardiaque 

permet également d'identifier la présence d'autres sites d'embolisation en accord avec les 

critères de Shibata, ce qui souligne l'importance d'évaluer des critères concomitants à plusieurs 

sites (e.g. myocarde et cerveau) (Tableau 1) [2,3]. 

À notre connaissance, aucune étude n'a été publiée sur le retentissement myocardique 

des EC évalués par IRM. De plus, le concept d'infarctus cardio-cérébral, qui est considéré 

comme un événement rare au cours duquel des emboles provoquent simultanément un 

accident vasculaire cérébral embolique aigu et un IDM lié à un EC, n'a pas été étudié en 
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profondeur, bien qu'il ait été décrit dans quelques rapports de cas [4]. Dans ces rapports de 

cas, la localisation des embolies cardiaques et cérébrales était basée sur la coexistence de 

signes d'AVC ischémique et de signes cliniques ou électrocardiographiques d'IDM, qui ont 

conduit à une coronarographie en urgence. Un article récent suggère que l'embolisation cardio-

cérébrale simultanée est relativement fréquente chez les patients ayant subi un AVC embolique 

lié à une FA diagnostiquée antérieurement, avec une proportion de 35 % [5]. 

Chez les patients atteints de syndromes coronariens aigus (SCA) (IDM avec élévation du 

segment ST [STEMI] et non-STEMI [NSTEMI]) liés à une EC, les objectifs de notre étude 

prospective monocentrique étaient de : (1) caractériser les atteintes myocardiques des EC à 

l'aide de l'IRM et (2) Évaluer la proportion d'infarctus cardio-cérébraux et caractériser les 

lésions cérébrales associées à une double embolie à l'aide de l'IRM. 

 

II. INTRODUCTION 

 

Coronary artery embolism (CAE) has not been well described as a cause of acute myocardial 

infarction (MI), and the diagnosis of CAE remains difficult despite a proposed diagnostic tool 

based on angiographic and clinical criteria (Table 1) [1,2]. In a retrospective study, published in 

2015, which included 1776 patients with acute MI, 2.9% were related to CAE (mainly caused by 

atrial fibrillation [AF]) [2].  

 In the absence of coronary lesions on coronary angiography, cardiac magnetic 

resonance imaging (MRI) with gadolinium injection and a late enhancement sequence analysis 

can be used to obtain a diagnosis of MI. Cardiac MRI analysis also helps to identify the presence 
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of other embolization sites in agreement with the Shibata criteria, which underline the 

importance of evaluating concomitant criteria at several sites (e.g. myocardium and brain) 

(Table 1) [2,3]. 

 To our knowledge, no study has been published on the myocardial impact of CAE 

evaluated by MRI. In addition, the concept of cardiocerebral infarction, which is considered a 

rare event during which emboli concomitantly cause acute embolic stroke and CAE-related MI, 

has not been thoroughly investigated, although it has been described in a few case reports [4]. 

In these case reports, the localization of cardiac and cerebral embolisms was based on the co-

occurrence of signs of ischaemic stroke and clinical or electrocardiographic signs of MI, which 

led to emergency coronary angiography. A recent paper suggested that simultaneous 

cardiocerebral embolization is relatively common in patients with embolic stroke related to 

previously diagnosed AF, with a proportion of 35% [5]. 

 In patients with acute coronary syndromes (ACS) (ST-segment elevation MI [STEMI] and 

non-STEMI [NSTEMI]) related to CAE, the goals of our prospective single-centre study were to 

: (1) Characterize CAE-related myocardial injury using MRI and (2) Assess the proportion of 

cardiocerebral infarction and to characterize brain injuries associated with dual embolism using 

MRI. 
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Table 1 : Proposed criteria for the clinical diagnosis of CAE according to Shibata et al. [2]. 

Definite 

CAE 

• ≥ 2 major criteria or  

• 1 major criterion plus ≥ 2 minor criteria or  

• 3 minor criteria 

Probable 

CAE 

• 1 major criterion plus 1 minor criterion or  

• 2 minor criteria 

Major 

criteria 

• Angiographic evidence of CAE and thrombosis without atherosclerotic 

components 

• Concomitant coronary artery embolization at multiple sites a 

• Concomitant systemic embolization without LV thrombus attributable to 

acute MI 

Minor 

criteria 

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

• Evidence of an embolic source based on transthoracic echocardiography, 

transoesophageal echocardiography, computed tomography or MRI 

• Presence of embolic risk factors: AF, cardiomyopathy, rheumatic valve 

disease, prosthetic heart valve, patent foramen ovale, atrial septal defect, 

history of cardiac surgery, infective endocarditis, or hypercoagulable state 

 

AF : atrial fibrillation; CAE : coronary artery embolism; LV : left ventricular; MI : myocardial infarction; 

MRI : magnetic resonance imaging. 
a : Indicates multiple vessels within one coronary artery territory or multiple vessels in the coronary tree. 
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III. PATIENTS AND METHODS  
 

a. Study population  

This prospective study was conducted using data from the obseRvatoire des Infarctus 

de Côte-d’Or (RICO; Côte d’Or Myocardial Infarction Observatory) database [6]. RICO is an 

ongoing survey that has included all consecutive patients aged ≥ 18 years-old hospitalized for 

acute MI in a coronary care unit in any of the public or privately funded hospitals receiving MI 

emergencies in the region of Côte-d’Or (France) since 2001. In each hospital, MI was identified 

by an increase in serum troponin I (above the upper limit of the normal range) and clinical 

symptoms of ischaemia and/or characteristic electrocardiographic signs. For the current study, 

patients hospitalized for acute MI at the Dijon University Hospital who underwent coronary 

angiography between January 2019 and June 2021 were included. Acute MI was defined 

according to the current universal definition [7]. The case definition of definite and probable 

CAE used in this study consisted of major and minor criteria according to Shibata et al. [2] (Table 

1). Informed consent was obtained for each patient prior to inclusion in the study. The study 

protocol was authorized by the Ethics Committee of the Dijon University Hospital. 
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Figure 1 : Flow chart. ACS : Acute coronary syndromes; CAE : Coronary artery embolism; MI : 

Myocardial infarction; MRI : Magnetic resonance imaging. 

 

b. Cardiac MRI acquisition protocol and acute MI definition 

Included patients underwent cardiac MRI within 7 days of acute embolic stroke and 3 ± 

5 days after admission. Cardiac MRI was performed on a 1.5-T Magnet (Siemens Area, Siemens 

Medical Solutions, Germany) using a phased-array thoracic coil. The patient was placed in the 

supine position and images were acquired under cardiac gating. Cardiac MRI images were 

acquired in the 4-chamber, 2-chamber and 3-chamber planes and in the short-axis orientation.  

To evaluate left ventricular (LV) function, cine-cardiac MRI was performed using a 

breath-hold, electrocardiogram-gated true fast imaging with steady-state free precession (FISP) 
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sequence (repetition time/echo time [TR/TE]: 3.7/1.6 ms, flip angle: 65°, field of view [FOV] : 

350 × 420 mm2, acquisition matrix : 192 × 256 to 244 × 256). A series of short-axis slices 

(thickness : 5 mm, interslice gap : 10 mm) covered the LV from the base of the heart to the 

apex. T2-weighted turbo inversion recovery magnitude (T2-TIRM) sequences were acquired on 

the long-axis plane and then on the short-axis plane [8,9]. Late gadolinium-enhanced (LGE) 

images were acquired 10 minutes after a bolus injection of 0.1 mmol/kg gadolinium-

tetraazacyclododecane tetraacetic acid (Gd-DOTA) into a brachial vein. A segmented T1-

weighted phase-sensitive inversion recovery (PSIR) sequence was used and the image planes 

were the same as those for the cine-MRI (thickness of 5 mm with an interslice gap of 10 mm). 

Short-axis slices and then horizontal and vertical long-axis slices were also obtained (sequence 

parameters : TR/TE : 7.3/3.4 ms, flip angle: 15°, FOV : 350 × 420 mm2, acquisition matrix : 192 

× 240). The end-diastolic phase was chosen to set the acquisition window. The extent of 

myocardial involvement was quantified using a simplified visual quantitative score of LGE with 

the 17-segment LV division of the American Heart Association [8]. Segments with LGE were 

scored according to the number of quartiles involved (1–25%, 26–50%, 51–75% and 76–100%). 

Cardiac MRI results were finally expressed as the percentage of LV myocardium involved 

calculated by adding the 17 segment scores : LGE extent = n % LV = (addition of 17 segment 

scores / 68) × 100. Each case was also classified according to the predominant location of LGE: 

infero-lateral, antero-septo-apical or diffuse [9-11]. 

Acute MI was defined by the presence of a myocardial T2 hypersignal greater in extent 

than the contrast enhancement obtained after injection of gadolinium in the PSIR sequence. 

MI sequelae were defined by the presence of a T2 myocardial hypersignal less than or equal in 
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extent than the contrast enhancement obtained after injection of gadolinium in the PSIR 

sequence. 

Cardiac MRI were interpreted independently by two investigators in cardiac cross-

sectional imaging. Interpretations were performed without knowledge of clinical status and 

with a systematic review. 

 

c. Brain MRI 

Each included patient underwent a brain MRI within 7 days of admission to the cardiac 

intensive care unit for acute MI. Patients underwent an MRI using either the 3-T MRI system 

(SKYRASIEMENS) (60%) or the 1.5-T MRI system (SKYRA SIEMENS) (40%). All patients had T2-

weighted gradient echo (T2GE) and susceptibility weighted imaging (SWI) scans. The acquisition 

of these sequences did not require the injection of a contrast agent, thus avoiding possible 

allergic reactions and allowing us to include patients with kidney failure. For the T2GE, slice 

thickness was 4 mm, TR/TE were 887/18.9 ms and 800/19.9 ms for 1.5 T and 3 T MRI 

respectively. For The SWI, slice thickness was 2.5 mm and 2 mm for 1.5 T and 3 T MRI 

respectively, TR/TE were 47/39.3 ms and 27/20 ms for 1.5 T and 3 T MRI, respectively [12]. 

 

d. Statistical analysis 

Based on the definition of CAE, patients were classified into two groups : (1) ACS without 

stroke and (2) ACS with stroke. As our study is descriptive, no statistical analysis is presented 

due to the small number of participants. 
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IV. RESULTS 
 

During the study period, 1401 patients with MI were hospitalized in the cardiovascular unit 

at the Dijon Bourgogne University Hospital. Of these patients, 29 had an ACS related to CAE 

(2.1%) (Figs. 1 and 2). Among the 29 patients, 21 underwent both cardiac and brain MRIs (Figs. 

3 and 4).  

 
Figure 2 : Coronary angiography showing A. No abnormality in the right coronary artery and B. 

distal occlusion of the left circumflex branch (white arrow). 

 

a. Patient characteristics 

 Table 2 shows the patient characteristics at admission. Mean age was 68 years and 38% 

were female. Many patients had dyslipidaemia (52%) or hypertension (48%). Of the 21 patients, 

9 (43%) had an ischaemic stroke. AF was the leading cause of CAE in 14 patients (67%), including 

3 patients with known AF (1 treated with a vitamin K antagonist and 2 treated with a direct-

acting oral anticoagulant) and 11 cases with new-onset AF. Other causes of CAE were 

fibroelastoma (n = 1) and thoracic aorta thrombus (n = 1), but five patients (24%) had no 
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identifiable cause. According to the Shibata classification [2], 86% of patients had a definite CAE 

and 14% a probable CAE; 100% of patients with stroke had a definite CAE. 

At coronary angiography, CAE was identified in 29 patients and multiple CAEs were 

observed in 7 patients (33%). 4 patients (19%) had left atrial appendage thrombus (LAAt), 2 

were found by cardiac computed tomography and 2 by transoesophageal echocardiogram. It 

should be noted that 0 of the 12 patients without a stroke presented LAAt, whereas 4 of the 9 

patients with a stroke (44%) did (Table 2). Only one patient had a thrombus in the ascending 

aorta and an acute ischaemic stroke. None of the patients in our cohort presented with a left 

intraventricular thrombus.  

AF was the leading cause of CAE, and Table 3 summarizes the baseline characteristics 

of patients with ACS related to CAE according to the presence or absence of AF.  

Most acute ischaemic strokes were localized in the superficial sylvian territory (78% 

among those with stroke) and only two patients with stroke (22%) had stroke sequelae (Table 

4; Fig. 4). However, brain MRI revealed ischaemic stroke sequelae in only 10% of the total 

population. 
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Figure 3 : Cardiac MRI delayed enhanced imaging showing the presence of subendocardial MI 
of the inferolateromedian to inferodistal (white arrow). MRI : Magnetic resonance imaging; 

MI : Myocardial infarction. 

 

 

Figure 4 : Axial MRI of the brain through the centrum ovale. A. Diffusion-weighted MRI and B. 
ADC map showing age-diverse multiple distal punctiform ischaemic lesions of presumed 

cardioembolic origin (white and black arrows). ADC : Apparent diffusion 
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b. Cardiac MRI  

The cardiac MRI results are shown in Table 5. Regarding the extent of the myocardial 

infarcts, overall, there was a median of three segments, but there was a larger maximum among 

those with vs. without stroke (11 vs. 6) (Table 5). 4 patients had multiple CAE at MRI, in addition 

to the 7 with multiple CAE found at coronary angiography. Median LV ejection fraction (LVEF) 

was 38% overall, and 43% and 31%for patients without and with stroke, respectively (Table 5). 

 

V. DISCUSSION 
 

In this prospective, observational study conducted in patients with acute CAE-associated 

MI, we demonstrated that : (1) myocardial infarct sizes were average, with a median of three 

segments; (2) the frequency of simultaneous cardiac and cerebral embolism according to the 

Shibata criteria (Table 2) was high (9/21 patients; 43%) and (3) AF was the leading cause of CAE.  
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Table 2 : Baseline characteristics of patients with ACS related to CAE, overall and according to 
the presence of stroke. 

 Total population 

 

(n = 21) 

ACS without 

stroke 

(n = 12) 

ACS with 

stroke 

(n = 9) 

Female  8 (38) 5 (42) 3 (33) 

Age (years) 68 (40–85) 72 (51–85) 63 (40–84) 

Risk factors    

Diabetes  5 (24) 1 (8) 4 (44) 

Current smoker 6 (29) 3 (25) 3 (33) 

Hypertension 10 (48) 6 (50) 4 (44) 

Dyslipidaemia  11 (52) 7 (58) 4 (44) 

Cardiovascular heredity 6 (29) 4 (33) 2 (22) 

Body mass index (kg/m2) 26 (14–32) 27 (23–32) 25 (14–30) 

AF    

History of AF 3 (14) 1 (8) 2 (22) 

Newly diagnosed AF 11 (52) 8 (67) 3 (33) 

Type of CAE*    

Definite  18 (86) 9 (75) 9 (100) 

Probable  3 (14) 3 (25) 0 (0) 

Cardiac injury parameters    

STEMI  12 (57) 7 (58)  5 (56) 

CAE* 17 (81) 9 (75) 8 (89) 

Multiple CAEs* 7 (33) 5 (42) 2 (22) 

Involved vessel(s)*    

Left main trunk 2 (10) 2 (17) 0 (0) 

Left anterior artery 10 (48) 6 (50) 4 (44) 

Left circumflex artery 9 (43) 4 (33) 5 (56) 

Right coronary artery 3 (14) 3 (25) 0 (0) 

     Thrombus in the ascending aorta* 1 (5) 0 (0) 1 (11) 

     Left atrial appendage thrombus*  4 (19) 0 (0) 4 (44) 

 

Data are expressed as number (%) or median (interquartile range). 

* On coronary angiography 

ACS : acute coronary syndromes; AF : atrial fibrillation; CAE : coronary artery embolism; STEMI : ST-

segment elevation myocardial infarction. 
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Table 3 : Baseline characteristics of patients with ACS related to CAE, according to presence of 
AF. 

 Total population 

(n = 21) 

ACS with AF  

(n = 13) 

ACS without AF  

(n = 8) 

Female  8 (38) 5 (38) 3 (38) 

Age (years) 68 (40-85) 75 (55-85) 54 (40-79) 

Risk factors    

Diabetes  5 (24) 3 (23) 2 (25) 

Current smoker 6 (29) 3 (23) 3 (38) 

Hypertension 10 (48) 8 (62) 2 (25) 

Dyslipidaemia  11 (52) 9 (69) 2 (25) 

Cardiovascular heredity 6 (29) 4 (31) 2 (25) 

Body mass index (kg/m2) 26 (14–32) 27 (14–32) 25 (23–31) 

AF    

History of AF  3 (14) 3 (21) 0 (0) 

Newly diagnosed AF 11 (52) 11 (79) 0 (0) 

Type of CAE*    

Definite  18 (86) 10 (77) 8 (100) 

Probable   3 (14) 3 (23) 0 (0) 

Cardiac injury parameters    

STEMI  12 (57) 8 (57) 4 (57) 

CAE* 17 (81) 11 (79) 6 (86) 

Multiple CAEs* 7 (33) 4 (29) 3 (43) 

Thrombus in the ascending aorta* 1 (5) 0 (0) 1 (14) 

Left atrial appendage thrombus* 4 (19) 3 (21) 1 (14) 

 

Data are expressed as number (%) or median (interquartile range). 

* On coronary angiography 

ACS : acute coronary syndromes; AF : atrial fibrillation; CAE : coronary artery embolism; STEMI : ST-

segment elevation myocardial infarction. 
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Table 4 : Location of strokes. 

Brain lesion location Total 

population 

(n = 21) 

ACS without stroke  

 

(n = 12) 

ACS with stroke  

 

(n = 9) 

Superficial sylvian  7 (33) – 7 (78) 

Profound sylvian  2 (10) – 2 (22) 

Sylvian total  1 (5) – 1 (11) 

Frontal  1 (5) – 1 (11) 

Occipital  2 (10) – 2 (22) 

Cerebellar 0 (0) – 0 (0) 

Multiple  5 (24) – 5 (56) 

In favour of an embolic aetiology 7 (33) – 7 (78) 

Acute embolic stroke 7 (33) – 7 (78) 

Stroke sequelae 2 (10) – 2 (22) 

Clinical acute embolic stroke 3 (14) – 3 (33) 

 

Data are expressed as number (%). 

ACS : acute coronary syndromes. 

 

 

Table 5 : Cardiac MRI parameters. 

 Total population 

 

(n = 21) 

ACS without 

stroke  

(n = 12) 

ACS with stroke  

 

(n = 9) 

LVEF (%) 38 (14–65) 43 (24–59) 31 (14–65) 

End systolic volume (mL/m2) 160 (81–287) 124 (81–176) 215 (171–287) 

End diastolic volume (mL/m2) 103 (47–244) 70 (47–114) 153 (61–244) 

Number of segments 3 (0–11) 3 (1–6) 3 (0–11) 

Multiple CAEs 11 (52) 7 (58) 4 (44) 

 

Data are expressed as median (interquartile range) or number (%). ACS: acute coronary syndromes; 

LVEF: left ventricular ejection fraction; MRI: magnetic resonance imaging. 
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a. CAE and coronary angiography 

There are few studies on CAE in the literature, most of which are based only on 

angiographic data [2,13—19]. For example, the Shibata cohort demonstrated a homogeneous 

distribution of CAE over the three coronary arteries, and 15% of patients had multiple CAE in 

different territories [2]. However, a recent review of clinical cases with CAE highlighted that the 

right coronary artery or the circumflex coronary artery was affected in 8/15 clinical cases, and 

is thus mainly responsible for lower MI [18]. Our study is in agreement with the literature, with 

33% of patients having multiple CAE by coronary angiography and distal embolisms.  

The underlying causes of CAE are multifactorial, and the literature has reported 

different causes according to angiographic or autopsy data. Contemporary data published by 

Shibata et al. and Popovic et al. demonstrated that the most frequent cause of CAE was AF, 

found in 73% and 34% of cases, respectively [2,18]. In our cohort, AF was the under-lying cause 

of CAE in 67% of patients. In addition, CAE had no identifiable cause in 24% of cases, which is 

in agreement with the literature [18]. An original aspect of our work is the systematic search 

for an atrial thrombus, which was found in 19% of patients. In the literature, a systematic search 

for LAAt has been carried out in patients with acute ischaemic stroke [20]. The authors 

highlighted that the 11% of patients who presented LAAt were mainly women (71%), and they 

were likely to have had previous AF (63%) and stroke (32%). On the other hand, only a few 

clinical cases describe CAE related to LAAt, and most are autopsy based [19]. 

CAE are probably underestimated for three major reasons : (1) the disappearance of 

visible CAE following treatment for ACS (anticoagulation with or without thrombolysis); (2) in 

the case of NSTEMI (which accounted for 43% of our population), coronary angiography is 
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generally not done on admission but within 24—48 hours, during which time patients are 

treated with anticoagulant and antiplatelet medications [20—24] and (3) distal embolisms limit 

the usefulness of coronary imaging [2,18].  

 

b. Cardiac MRI  

Our cardiac MRI and CAE data can be compared to a single published clinical case 

published by Hashimoto et al.in 2014, in which an 84-year-old patient was hospitalized with 

right hemiparesis associated with ST-segment elevation on electrocardiogram [25]. Coronary 

angiography revealed multiple thrombi in the interventricular coronary artery and left 

circumflex artery, which were treated by thrombectomy and curative anticoagulation. The 

interest of this article is that cardiac MRI was performed on the 18th day, revealing multiple 

areas of MI on the anterior, apical and lateral walls [25]. In our cardiac MRI analyses, MI was 

more frequently observed on the latero-apical and infero-latero-median segments and was 

average, with a median of three segments involved. These data confirm that the CAE tended to 

be multiple and distal in nature. It should be noted that the multiple localization of CAE was 

highlighted in 33% of cases on coronary angiography and in 52% of cases on cardiac MRI.  

 

c. Simultaneous cardiocerebral embolization 

In the retrospective study by Shibata et al., which included 1776 patients who presented 

with MI, the aetiology was identified as one or more CAE(s) on coronary angiography in 52 

patients; 15% of these patients also presented a cerebral embolic localization [2]. In another 

study, from Popovic et al., which included 1232 consecutive patients who presented an ACS 
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with ST-segment elevation, the authors identified 53 patients who met the criteria for CAE, 

among whom only nine patients (17%) presented with extracardiac embolism [18].  

The higher proportion of 43% with ischaemic stroke observed in the current study could 

be explained by : (1) our inclusion of CAE only according to the Shibata criteria (concomitant 

systemic embolization) and therefore, in relation to AF, there were 17 cases (81%) in which 

angiography confirmed with certainty the diagnosis of CAE; (2) the inclusion criteria in the 

studies by Shibata et al. [2] and Popovic et al. [18] were symptomatic MI without a systematic 

search for ischaemic stroke and (3) our systematic use of brain MRI, the reference method in 

the diagnosis of stroke with a sensitivity close to 100%.  

In addition, in the study by Shibata et al. [2] and the clinical cases of “cardiocerebral 

infarction” in the literature, patients are described as presenting with signs of cerebrovascular 

stroke [2,16,26—34]. Therefore, the clinical presentation and electrocardiographic signs led to 

an emergency coronary angiography. The most recent case, published in 2019, describes a 73-

year-old patient with newly-diagnosed AF who presented with ischaemic stroke by occlusion of 

the proximal left middle cerebral artery [16]. During hospitalization, the patient presented with 

STEMI and underwent an emergency coronary angiography, revealing an acute 

thromboembolic-like occlusion of the circumflex artery. A long thrombus was also identified in 

the middle portion of the right coronary artery. In our study, only three cases of symptomatic 

stroke with ACS were detected. In addition, in these three cases, it was NSTEMI, and coronary 

angiography was performed within 24 hours. This result is in agreement with the largest series 

so far, published in 2022 by Uddin et al. [17], which included all 641,762 patients from an 

American national database who presented with STEMI. The authors identified 5205 strokes 
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(0.8%) and 470 transient ischaemic attacks (0.1%), which made up 0.9% of the study population 

[17]. 

d. Coronary and brain reperfusion strategy 

Due to the rarity of the cardiocerebral infarction syndrome, no recommendations have 

been published to date. Nonetheless, a recent work published in Frontiers in Neurology [35] 

outlined a management algorithm based on : (1) the patient’s haemodynamic status and the 

presence of STEMI signs on electrocardiogram; (2) the indication for cerebral thrombectomy 

and (3) damage to the right insular cortex.  

 

e. Limitations  

As we recruited patients in a single centre, only 21 patients were included. Thus, the 

limited power of our study did not allow us to establish significant risk factors for cerebral and 

cardiac embolic injury. CAE are probably underestimated because they are difficult to diagnose, 

and it should also be emphasized that we restricted our analysis to patients who underwent 

both cardiac and brain MRI. Finally, the recruitment of this series was carried out in intensive 

care in patients with initial symptoms of ACS, although it has been established that the initial 

symptoms were neurological in most cases.  

  



                      

 36 

Université de Bourgogne 

UFR des Sciences de Santé 

Circonscription Médecine 

 

THÈSE SOUTENUE PAR Mme Julie PASTIER-DEBEAUMARCHÉ 

VI. CONCLUSIONS 

 

Les infarctus du myocarde liés à un embole coronaire étaient de taille moyenne mais de 

localisation multiple. L’étude systématique des IRM cérébrales a révélé que 33 % des cas 

étaient associés à un AVC ischémique, et le plus fréquemment asymptomatique. Des études 

approfondies sont nécessaires pour mieux caractériser la physiopathologie, l’évolution clinique 

et la valeur pronostique des embolies coronaires. De plus, la stratégie optimale de leur de prise 

en charge reste à déterminer. 
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TITRE DE LA THÈSE : ACUTE MYOCARDIAL INFARCTION RELATED TO CORONARY ARTERY 
EMBOLISM : A SYSTEMATIC CARDIAC AND CEREBRAL MAGNETIC RESONANCE IMAGING 
STUDY 
INFARCTUS DU MYOCARDE LIÉ A UNE EMBOLIE CORONAIRE : UNE ÉTUDE 
SYSTÉMATIQUE PAR IMAGERIE PAR RÉSONANCE MAGNÉTIQUE CARDIAQUE ET 
CÉRÉBRALE 
 
AUTEUR : JULIE PASTIER-DEBEAUMARCHÉ 
 
RÉSUMÉ Contexte : L’embolie coronaire (EC) est une cause rare d’infarctus du myocarde 
(IDM) dont la principale cause est la fibrillation atriale (FA). La FA est également une 
cause d’embolies multiples, en particulier cérébraux. 
 
Objectifs : Caractériser les lésions myocardiques liées aux EC, évaluer la proportion des 
infarctus cardio-cérébraux, et caractériser les lésions cérébrales associées aux doubles 
localisations emboliques. 
 
Méthodes : Dans cette étude prospective réalisée entre janvier 2019 et juin 2021, 1401 
patients ont été admis pour IDM de novo et ceux ayant fait un IDM lié à une EC ont 
bénéficié (1) d’une imagerie par résonance magnétique (IRM) cardiaque pour évaluer 
l’étendue de l’infarctus transmural et de la nécrose myocardique et (2) une IRM 
cérébrale pour déterminer la proportion d’AVC par embole cardio-cérébral simultané.  
 
Résultats : 29/1401 (2,1%) patients ont présenté un IDM par EC, et 21 ont bénéficié 
d’une IRM cardiaque et cérébrale. Parmi ces 21 patients, 9 (43 %) présentaient un AVC 
ischémique, et la FA était la première cause d’EC chez 14 patients (67 %). Les EC 
multiples étaient fréquents en coronarographie (33 %). 4 patients (19 %) avaient un 
thrombus de l’auricule gauche dont 4/9 (44 %) avec un AVC à l’IRM cérébrale. En IRM 
cardiaque, la médiane du nombre de segments atteints par l’IDM était de 3 chez les 
patients avec et sans AVC. 78% des AVC ischémiques récents étaient localisés dans le 
territoire sylvien superficiel et seulement 10 % des patients avaient des séquelles d’AVC. 
 
Conclusion : Les IDM liés à un EC étaient de taille moyenne mais de localisation multiple. 
L’étude systématique des IRM cérébrales a révélé que 33 % des cas étaient associés à 
un AVC ischémique majoritairement asymptomatique. Des études approfondies sont 
nécessaires pour mieux caractériser la physiopathologie, l’évolution clinique, la valeur 
pronostique et la stratégie optimale de de prise des EC. 
 
MOTS-CLÉS : Fibrillation atriale ; Embole coronaire ; Imagerie par résonance 
magnétique ; Infarctus du myocarde ; Accident vasculaire cérébral. 
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