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ABSTRACT 

Acute myocardial infarction is generally caused by the rupture or erosion of an atheromatous plaque and throm-
bosis. Acute myocardial infarction associated with a myocardial bridge or slow coronary flow is rare. We experi-
enced a case of acute myocardial infarction, caused by a coronary thrombus in association with a myocardial bridge 
and slow coronary flow. A 33-year-old man presented with the sudden onset of chest pain. A diagnostic coronary 
angiography revealed an intraluminal contrast-filling defect, proximal to the myocardial bridge in the left anterior 
descending artery, with TIMI-2 flow. After an intracoronary injection of 150,000 units of urokinase and an in-
travenous injection of abciximab, the patient’s chest pain subsided, with the follow-up coronary angiography sho-
wing the disappearance of the coronary thrombus. (Korean Circulation J 2005;35:639-642) 
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Introduction 

 
Acute myocardial infarction is generally caused by the 

rupture or erosion of an atheromatous plaque and 
thrombosis, but can also be caused, on rare occasions, 
by severe aortic stenosis, severe anemia, hyperthyroidism, 
congenital heart disease, coronary spasm, coronary embo-
lism, aortitis, trauma, myocardial bridge or slow coronary 
flow, without any significant coronary atherosclerosis.1-3) 
There are have been previous reports of acute myocar-
dial infarction associated with a myocardial bridge or slow 
coronary flow,3-5) but very few of acute myocardial in-
farction caused by a coronary thrombus associated with 
the combined effects of a myocardial bridge and slow 
coronary flow. The clinical significance of a myocardial 
bridge or slow coronary flow is not clear. In this report 
we describe the case of a 33-year-old man with acute 
myocardial infarction, caused by a coronary thrombus 
associated with a myocardial bridge and slow coronary 
flow. 

 

Case 
 

A 33-year-old man was admitted to our hospital due 
to resting chest pain of 30 minutes duration. He had no 
previous specific medical or family history. His coronary 
risk factors included tobacco use of 10 years duration. 
On admission, his blood pressure was 170/120 mmHg, 
pulse rate 78/min and body temperature 36.2℃. The 
physical examination revealed regular heart beats with-
out gallop or murmur, clear breathing sound, no hepa-
tomegaly and no pretibial pitting edema. The initial 
laboratory findings included a hemoglobin level of 16.1 
g/dL, a white blood cell count of 9,000/μL and a plate-
let count of 274,000/μL. The blood chemistry results 
were glucose 121 mg/dL, BUN 14.3 mg/dL, creatinine 
1.1 mg/dL, AST 41 IU/L and ALT 66 IU/L. The car-
diac biomarkers included a creatinine kinase(CPK) level 
of 134 IU/L, with an MB fraction of 5.2 ng/mL, a lactate 
dehydrogenase(LDH) level of 410 IU/L and a negative 
troponin I test. His chest X-ray showed no abnormality. 
Electrocardiography(ECG) revealed regular sinus rhy-
thm, right axis deviation and an elevated ST segment in 
leads V1 to V4(Fig. 1). After a diagnosis of hyperacute 
myocardial infarction of the anteroseptal wall, aspirin, 
clopidogrel, ramipril, atenolol, heparin and nitrate(4 
mg/hr i.v.) were administrated. Echocardiography sho-
wed akinesia of the anterior wall, without intracardiac 
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thrombus, and a slightly decreased ejection fraction of 
50%. A diagnostic coronary angiography was performed 
1 hour and 30 minutes after the onset of chest pain. 
The coronary angiography was remarkable for a myocar-
dial bridge in the middle left anterior descending artery 
(LAD), with an intracoronary contrast-filling defect, 
proximal to the myocardial bridge, which was suggestive 
of an intracoronary thrombus(Fig. 2A). We also noted 
a significantly slow antegrade flow in the LAD, with 
TIMI-2 flow(TIMI frame count of 59), in the left cir-
cumflex artery(TIMI frame count of 53) and right co-
ronary artery(TIMI frame count of 49). 150,000 units 
of urokinase were injected intracoronarily and 20 mg of 
abciximab intravenously by bolus, followed by an infu-
sion of 10 μg/min for 12 hours. After coronary angio-
graphy, the cardiac biomarkers were CPK 2946 IU/L, 
with an MB fraction of 68.7 ng/mL, LDH 1273 IU/L 
and a positive troponin I test. Coagulation tests revealed 
no abnormality(the D-dimer level was 31 μg/dL, the 
antithrombin III was 104.4%, the fibrinogen level was 
278.6 mg/dL, the fibrinogen degradation product test 
was negative, the protein C activity was 99% and pro-
tein S activity was 82%). Subsequently, the patient’s 

chest pain gradually improved. Three days after admission, 
the ST segment had normalized, and the Q wave appea-
red on his ECG. One week after admission, a follow-up 
coronary angiography revealed the disappearance of the 
intracoronary contrast-filling defect(Fig. 2B), with per-
sistence of the myocardial bridge(Fig. 3A, B) and slow 
flow. Intravascular ultrasound(IVUS) was performed, 
which verified the systolic compression of the LAD, with 
no evidence of atherosclerosis(Fig. 3C, D). Twelve days 
after admission, the patient was discharged without symp-
tom, and has been followed up at the out-patient de-
partment. 
 

Discussion 
 

A myocardial bridge is characterized by temporary sys-
tolic compression of the intramyocardial segment of an 
epicardial coronary artery, and was first described by 
Reyman in 1737.6) The prevalence of this malady has va-
ried from 5 to 85% in different studies.7-9) Its occurrence 
is higher in patients with hypertrophic cardiomyopathy. 
The middle portion of the LAD is most commonly in-
volved,10) but the myocardial bridge usually has a benign 

Fig. 2. A: angiography of the left coronary artery on admission shows a large contrast-filling defect (arrow) in the middle left anterior descending
artery (LAD). B: angiography of the left coronary artery, seven days after thrombolytic therapy, shows the disappearance of the contrast-filling defect in
the LAD. 

A B 

Fig. 1. Electrocardiography on admission shows regular sinus rhythm and ST segment elevation in precordial leads V1 to V4. 
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prognosis, and can result in myocardial infarction, ar-
rhythmias, left ventricular dysfunction and sudden car-
diac death in some cases.10-12) With this condition, the 
coronary diameter is significantly reduced not only du-
ring systole, but also during diastole, and the coronary 
flow reserve distal to the bridge is reduced.13) However, 
the pathophysiology of myocardial ischemia due to a 
myocardial bridge remains unclear. 

The slow coronary flow phenomenon is an angiogra-
phic finding, characterized by delayed distal vessel opa-
cification, but without significant coronary stenosis, and 
was first described by Tambe in 1972.14) Its incidence is 
7% in patients with typical angina.15) Patients with slow 
coronary flow are often men and current smokers, and 
usually present with an acute coronary syndrome.3) The 
suggested pathophysiology is associated with microvas-
cular dysfunction, a dynamic increase of microvascular 
tone,16) endothelial dysfunction17) and diffuse intimal 
thickening,18) but the exact mechanism remains unclear. 
Slow coronary flow may respond to oral dipyridamole 
or sublingual nifedipine due to a decrease in the mi-
crovascular resistance,19)20) but no definite therapy has 
been established. 

In this case, it is thought that the acute myocardial 
infarction was caused by an intracoronary thrombus as-
sociated with the combined effects of the myocardial 
bridge and the slow coronary flow. In case of a recur-
rence of acute coronary syndrome associated with a myo-
cardial bridge, stent implantation can be considered as 
an optional treatment for the myocardial bridge. 
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