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Introduction

Atrial fibrillation is a common arrhythmia in the general popula-
tion, and a major risk factor for stroke.1)2) It has been reported that 
atrial fibrillation is associated with a five-fold increased risk of st-
roke.2) Atrial fibrillation can cause coronary embolism; however, this 
is a very rare condition.3) Therefore, simultaneously presented ce-
rebral and coronary embolism due to atrial fibrillation has been sc-
arcely reported. Herein, we describe a patient with paroxysmal at-
rial fibrillation who suffered acute ischemic stroke and concurrent 
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acute myocardial infarction. 

Case

A 58-year-old man was admitted to our emergency department 
because of altered mental state. He had lived alone and his neigh-
bor discovered him lying in his room unconscious. Therefore, the 
precise time of the event was unclear. He had no previous history 
of medical illness. His initial blood pressure was 114/57 mm Hg, he-
art rate 110 per minute, respiratory rate 24 breaths per minute and 
body temperature was 35.8°C. On neurologic examination, he sh-
owed global aphasia and right sided weakness. His initial electro-
cardiogram showed sinus tachycardia (Fig. 1A). However, serial el-
ectrocardiograms demonstrated paroxysmal atrial fibrillation with 
intermittent rapid ventricular response (Fig. 1B). His initial creatine 
kinase-MB (CK-MB) was mildly elevated at 14.6 ng/mL (upper nor-
mal limit: 3.6 ng/mL) and troponin I was within the normal range at 
0.11 ng/mL (upper normal limit: 0.5 ng/mL). Brain magnetic reson-
ance imaging and angiography showed a large infarction in the 
left basal ganglia area due to total occlusion of the left middle cere-
bral artery (Fig. 2). Three-hundred mg of aspirin was loaded. Be-
cause of lack of information about the stroke onset time and the 
possibility of hemorrhagic conversion, thrombolysis and anticoag-
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ulation therapy were not considered initially. Four hours after ad-
mission, newly appeared 2-mm ST-segment depression in the V 3-6, 
II and aVf leads was noticed in his electrocardiogram (Fig. 1C) and 
the cardiac enzymes were elevated: CK-MB increased to 55.7 ng/mL 
and troponin I increased to 3.86 ng/mL. Blood pressure dropped to 
71/53 mm Hg. A clopidogrel loading dose of 600 mg was given, and 
emergent coronary angiography was performed. The left coronary 
angiogram showed a large thrombus located at the bifurcation of 
the septal branch of the left anterior descending artery (Fig. 3A). 
There was no significant stenotic lesion in other coronary arteries. 
Repeated thrombectomy with an aspiration catheter was tried, but 
thrombus aspiration failed. Direct stenting with a drug-eluting st-
ent (Nobori, 3.5×24 mm; Terumo Corporation, Tokyo, Japan) was 
performed. After stenting, the coronary angiogram showed no re-
sidual thrombus and good distal coronary flow (Fig. 3B). He was 
stable after the procedure. His electrocardiogram after stent im-

plantation showed sinus rhythm with normalized ST-segments (Fig. 
1D). Both transthoracic and transesophageal echocardiographic 
examinations were performed on the next day after percutaneous 
coronary intervention. His left ventricular systolic function was 
good and there was no regional wall motion abnormality on trans-
thoracic echocardiography. There was no thrombus in both cardiac 
chambers on transesophageal echocardiography. 

Discussion

A common and serious complication of atrial fibrillation is arteri-
al thromboembolism, of which ischemic stroke is the most evident 
clinical manifestation.1) Cardioembolic infarction is generally the 
most serious ischemic stroke subtype with a high mortality rate 
because of the large size of the cardiac emboli.4) In most cases, car-
diac emboli cause a massive infarct in the middle cerebral artery 
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Fig. 1. Serial electrocardiograms of the patient. A: electrocardiogram (ECG) at initial presentation. B: ECG showing atrial fibrillation with fast ventricular 
response. C: ECG showing dynamic ST-segment depressions in multiple leads. D: ECG after percutaneous coronary intervention showing sinus rhythm 
without ST-segment changes.
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leading to maximal neurologic deficits including a decreased level 
of consciousness or global aphasia at the onset,5) a presentation 
which was consistent with the findings in our patient.

Acute myocardial infarction is usually caused by atherosclerotic 
coronary obstruction. Coronary embolism is an uncommon condi-
tion causing acute myocardial infarction, which has been reported 
in the context of special conditions such as a prosthetic heart val-
ve,6) atrial fibrillation,3) and infective endocarditis.7) Several case re-
ports have shown thrombus aspiration to be an effective techni-
que for the treatment of coronary embolism with acute myocardial 
infarction.3)7) In our case, thrombus aspiration using an aspiration 
catheter failed due to the large size of the thrombus. However, co-
ronary revascularization with a drug-eluting stent was successfully 

performed without complications. Stent implantation can be a ther-
apeutic option for the treatment of coronary embolism in selected 
patients with failed thrombectomy. In addition, devices preventing 
distal embolization during the procedure were considered for use 
as another adjunctive treatment of this patient but we did not use it.8)

In this case, there was no evidence of thrombus in the heart ch-
ambers including the atrial appendages on transesophageal echo-
cardiography. However, we hypothesized that the coronary and 
cerebral emboli were consequences of thromboembolism due to 
atrial fibrillation. These emboli might have caused ischemic stroke 
and acute myocardial infarction simultaneously. The lack of visualiz-
ation of a thrombus within the heart after the event does not mean 
that it has not existed previously. 
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Fig. 2. Acute large middle cerebral artery infarction shown in diffusion-weighted scan of brain magnetic resonance image (A) and magnetic resonance ce-
rebral angiography (arrow) (B).

A   B  
Fig. 3. Left coronary angiography showing a large thrombus located in the mid-portion of the left anterior descending artery (A, arrow), which completely 
disappeared after stent implantation (B).
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Ischemic-like electrocardiographic changes and cardiac enzyme 
elevation due to neurologically mediated myocardial injury is often 
observed during the acute phase of stroke, which causes diagnostic 
and management dilemmas for clinicians.9) Considering that both 
coronary artery disease and stroke share common risk factors, and 
a patient with myocardial infarction has a high risk of ischemic st-
roke,10) the possible existence of combined acute coronary syndrome 
in a patient with stroke, as in our case, should not be overlooked. 

In conclusion, we report concurrently occurred acute ischemic 
stroke and non-ST elevation myocardial infarction in a patient with 
paroxysmal atrial fibrillation. Although thrombus was not observed 
in the cardiac chambers, the clinical presentation strongly suggested 
possible cerebral and coronary embolism due to atrial fibrillation. 
To the best of our knowledge, this is the first report of concurrent 
cerebral and coronary embolism diagnosed with brain magnetic 
resonance imaging and coronary angiography. Although combined 
transient ischemic attack and acute myocardial infarction in a pa-
tient with atrial fibrillation was reported in one previous study,11) 
they did not diagnose the embolism with imaging studies. The pos-
sibility of combined coronary embolism in a patient with acute em-
bolic stroke as a rare etiology should be kept in mind, especially when 
there is evidence of acute myocardial infarction.
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