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ABSTRACT
Background: Thrombotic occlusion of the coronary artery, which succeeds the atherosclerotic plaque 
rupture or erosion, gives rise to a major portion of acute myocardial infarction (AMI) incidences. 
Nevertheless, coronary embolism is gaining increasing recognition as another important factor contributing 
to AMI.

Case presentation: A 72-year-old woman with atrial fibrillation (AF) and diabetes mellitus histories, 
presented with chest pain radiating to the left arm and shoulder that began 6 hours prior to admission. 
Electrocardiogram revealed AF plus ST-segment elevation in the anterior leads.

Intervention: Patient was first treated with anti-platelet agents (aspirin plus ticagrelor) and atorvastatin. 
Emergency coronary angiography depicted multi-site coronary embolization of the left circumflex artery 
(LCX) and the left anterior descending artery (LAD). Blood flow was not restored after intracoronary 
injection of 600 ug tirofiban. 40 mg recombinant human prourokinase was then administered via aspiration 
thrombectomy catheter.

Outcome: Two weeks later, coronary angiography showed no residual obstructive lesion in the LCX and 
LAD with TIMI (thrombolysis in myocardial infarction) 3 flow.

Conclusion: Primary percutaneous coronary intervention is the most effective measure. In the case of 
failed blood flow restoration, thrombolytic treatment in both intravenous and intracoronary route should be 
considered.
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Introduction
  The characteristics of acute myocardial infarction (AMI) 
include atherosclerotic plaque rupture, fissure, ulceration, 
dissection or erosion with subsequent thrombus in 
coronary arteries in most cases, which leads to a disturbed 
balance between the demand and supply of myocardial 
oxygen and subsequent myocardial necrosis (1). 

Clinically, myocardial ischemia can often be identified 
based on the medical history of the patient as well as 
the electrocardiography. Symptoms of ischemia include 
upper extremity, chest, epigastric or mandibular pain or 
discomfort (at rest with exertion), or ischemic equivalents 
such as dyspnea or fatigue, which may last about 20 min. 
In most cases, the AMI-associated discomfort is diffuse 
- not positional, nor localized, and not altered by local 
movements - and it is sometimes accompanied by nausea, 
syncope, and diaphoresis. Those symptoms, however, 
are not myocardial ischemia specific, and therefore may 
be mistakenly diagnosed as gastrointestinal, pulmonary, 
musculoskeletal, or neurological disorders. Further, it is
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possible that MI occurs with only atypical symptoms 
(eg. cardiac arrest or palpitations), or no symptom at all; 
for instance in female patients, diabetics, post-operative 
or critically ill patients, or the elderly (2). Cautious 
assessment of such patients is encouraged, particularly 
with a falling and/or rising trend of cardiac biomarkers.
  Meanwhile, coronary artery embolism (CE) is regarded 
as a significant non-atherosclerotic factor contributing to 
AMI. However, its prevalence is still not clear due to the 
difficulty to generate acute diagnosis (3). Atrial fibrillation 
(AF) is the leading cause of CE, and correlates with high 
risks of thromboembolic incidence. The AF prevalence is 
predicted to rise due to population aging (4). However, the 
clinical characteristics, incidence rate, and prognosis of 
AF remain largely elusive.
  We hereby described a case study of a 72 year old female 
who was admitted to our hospital with persistent AF and 
ST elevation myocardial infarction (STEMI).

Case description
  This study was performed in June 2020 in Department 
of cardiology, Cangzhou Central Hospital. A 72-year-
old female with histories of complete atrioventricular 
block, persistent AF, and diabetes mellitus, presented 
with complaints regarding chest pain radiating to the left 
arm and shoulder that began 6 hours prior to her arrival. 
Electrocardiogram revealed AF, complete atrioventricular 
block and ST-segment elevation in the anterior leads. 
10 minutes after first medical contact she was given a 
combination of antiplatelet agents (aspirin, ticagrelor, 
IIb/IIIa receptor inhibitors) and atorvastatin. Emergency 
coronary angiography demonstrated multi-site coronary 
embolization, with abrupt ‘cut-off’ at the proximal of 
the left anterior descending artery (LAD) and the distal 
end of the left circumflex artery (LCX). No significant 
obstructive lesion was found in the right coronary artery 
(Figure 1).

  Despite that emergency thrombo-aspiration as well as 
balloon angioplasty was performed, the coronary blood 
flow kept TIMI (thrombolysis in myocardial infarction) 
0 flow. Still, there appeared no improvement in the blood 
flow after intracoronary injection of 600 ug tirofiban. In 
consideration of her past history of untreated AF together 
with the angiography finding, AF-related coronary 
artery embolus was highly suggestive as the underlying 
pathophysiological evidence of the STEMI. 40 mg 
recombinant human prourokinase was then administered 
via aspiration thrombectomy catheter.
  Two weeks later, she underwent another coronary 
angiography showed that no residual obstructive lesions 
in the LAD and the LCX with TIMI 3 flow (Figure 2).

Discussion
  AMI events are mainly the results of thrombotic 
occlusion of coronary arteries following rupture or 
erosion of atherosclerotic plaques. Nevertheless, CE is 
increasingly acknowledged as a vital non-atherosclerotic 
factor to induce AMI (3). In a prior report using coronary 
angiography or autopsy data, 4 ~ 7% of patients with AMI 
had no atherosclerotic coronary disease (5). Another study 
based on autopsy findings reported that coronary artery 
embolic infarct was found in ~13% patients (55 out of 
419) (6).
  The current report on CE prevalence may be an 
underestimation, considering that elevated risks of 
thromboembolic incidence have been observed in 
patients with rheumatic valvular diseases, prosthesis, 
cardiomyopathy, intra-cardiac shunts, chronic AF, infective 
endocarditis, tumors, and several other hypercoagulable 
states (7, 8). As CE is less often, there is currently a lack 
of consensus guidelines for CE treatments. Among the 
possible therapeutic options, triple anti-platelet therapy Figure 1. Emergency coronary angiography, arrow heads 

indicate abrupt ‘cut-off’ sites. 

Figure 2. Coronary angiography after 2 weeks showed no 
residual obstructive lesions in the LAD and the LCX with TIMI 
3 flow. 
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(clopidogrel, IIb/IIIa receptor inhibitors, aspirin) (9), 
intracoronary catheter aspiration (10), PTCA (11), 
implantation of stents (12), as well as coronary arterial 
thrombectomy (13) have been shown to be successful.
  However, in our case, despite of thrombus aspiration 
and balloon dilatation, as well as intracoronary injection 
of IIB/IIIA antagonist agent, were administered to the 
patient, there was no restore of blood flow of coronaries.
  In the century that angioplasty still under-developed, 
thrombolytic treatment was the standard treatment for 
STEMI. However, it gets rarely practiced nowadays 
following the advance of primary percutaneous coronary 
intervention (PCI) technique. The most common cause 
of STEMI resulted from coronaries thrombosis is AF, 
and the most common origin of thrombus is the left 
appendage. The thrombus may be well organized. The 
pathophysiological components are different from the 
thrombus of unstable plaque rupture. Thrombus aspiration 
may do well in taking out the thrombus in order to restore 
blood flow, but not necessarily able to remove all the 
thrombus. 
  The standard treatment for cerebral thromboembolic 
event caused by AF is intravenous thrombolysis, and the 
successful rate is getting higher as the development of 
new lytic agent with less complication. Considered as a 
thromboembolic complication of AF, STEMI resulted by 
coronaries thromboembolism should receive thrombolytic 
treatment, and it might give a better outcome. Indeed, 
our patient was given alteplase lytic treatment after failed 
PCI, and repeated coronary angiography also showed 
resolution of clot. In retrospectively reconsideration, the 
thrombolytic treatment effect might be better if the drug 
was given via intracoronary route while intervention is 
ongoing.

Conclusion
  In summary, CE-associated STEMI in AF patients is 
indeed a rare situation. Early systemic anti-thrombosis 
therapy as well as patient compliance are required to 
alleviate both short- and long-term adverse effects. 
Nonetheless, novel approaches for more effective CE 
treatments in the future are warranted.
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