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Introduction

Myocardial bridging (MB) is characterised by a segment of a major 
epicardial coronary artery tunnelling through the myocardium, 
which is a frequent congenital anomaly, detected in 15–85% of 
autopsy series and in 0.5–33% of angiographic studies.1,2 MB 
without critical stenosis is generally considered as a harmless 
clinical anomaly in coronary angiography (CAG), but in some 
cases myocardial ischaemia, infarction, vasospasm, cardiac 
arrhythmias, ventricular rupture and sudden cardiac death have 
been reported.3–7 We describe an acute myocardial infarction 
in a premenopausal woman due to MB alone, confirmed in a 
series of angiographic examinations, including optical coherence 
tomography (OCT).

Case presentation

A 47-year-old woman was admitted from the outpatients 
department with complaints of general weakness and low-effort 
shortness of breath for 3 days after mountain climbing, without 
typical chest pain. She was premenopausal and had no history 
of hypertension, diabetes, dyslipidaemia, smoking and had no 
family history of coronary artery disease. Her body mass index 
was 23 kg/m2. No physical abnormalities were detected by clinical 
examination and blood pressure was 132/86 mmHg.

Her electrocardiography (ECG) on admission showed sinus 
rhythm with pathologic Q waves, and inverted T waves in 
precordial leads V1 to V4 (Fig 1). Creatine kinase-MB was within 
normal limits (0.60 ng/mL; normal range 0–6.60 ng/mL), and 
troponin T was elevated (0.25 ng/mL; normal range 0–0.03 ng/
mL). On transthoracic 2D echocardiography examination, a 
left ventricular ejection fraction of 66% and a mild segmental 
anteroapical hypokinesis were detected.

The posteroanterior chest X-ray showed no pulmonary 
congestion. Blood tests revealed triglycerides of 2.36 mmol/L, total 

cholesterol of 3.72 mmol/L, high-density lipoprotein cholesterol of 
0.97 mmol/L, low-density lipoprotein cholesterol of 1.98 mmol/L, 
fasting blood glucose of 4.01 mmol/L and glycosylated 
haemoglobin of 5.2%. Plasma D-dimer level and the activities 
of protein S and protein C were normal. Other chemical and 
haematological profiles showed no abnormality.

A symptom-limited exercise stress myocardial perfusion 
tomographic imaging (MPI) was performed 3 days later on a 
bicycle ergometer with an initial 50 W load and successive 25 W 
increments every 3 minutes until exhaustion. MPI showed a 
transmural myocardial perfusion defect at anteroapical wall (Fig 2).

On the fifth hospital day, CAG and left ventriculography were 
performed. The left coronary system was imaged at left and 
right oblique, right cranial and caudal and anteroposterior cranial 
positions. CAG revealed obvious MB in the mid segment of the 
left anterior descending (LAD) coronary artery with compression 
to 80% stenosis during systole (Fig 3). A significant ‘milking 
phenomenon’ was observed during systole, which was released 
in diastole. The right coronary artery and circumflex coronary 
artery were angiographically normal. Left ventriculography 
showed mild hypokinesis of the apical region. OCT detected 

Fig 1. Electrocardiography on admission showing sinus rhythm with 
pathologic Q waves, and inverted T waves in precordial leads V1 to V4.
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function (54%) and apical hypokinesis were found during follow-
up echocardiography.

Management

The MB has long been considered benign based on angiographic 
findings, and patients with an MB in the LAD are given a good 
long-term prognosis. However, many case studies have indicated 
a close association between the presence of an MB and coronary 
heart disease (CHD), malignant arrhythmia, sudden cardiac death 
and Takotsubo cardiomyopathy.8,9 Symptomatic cases of MB 
have been repeatedly described; 183 cases without significant 
atherosclerosis have been reported from 1968 to 2008.10 Such 
cases of CHD exhibit angina and myocardial infarction, but most 
patients have no significant coronary lesion except for the MB 
around the coronary artery, indicating that the CHD in these cases 
is induced directly by MB vigorous compression of the coronary 
artery during cardiac systole, irrespective of the presence of 
coronary atherosclerosis.10 In sports medicine, MB is one of the 
main causes of sudden cardiac death among young competitive 
athletes.

A sudden and transient narrowing of the bridged arterial 
segment caused by vasospasm, tachycardia or forceful muscular 
contraction might provoke angina and myocardial infarction in a 
symptomatic patient with an MB. Sometimes an acute thrombus 
formation within MB may cause a myocardial infarction. The 
occurrence of CHD in patients with an MB is caused by two 
distinct mechanisms: direct compression of the LAD by MB 
contraction and enhancement of the natural history of coronary 
atherosclerosis in the LAD segment proximal to the MB.11,12

Angiography reveals that patients exhibiting more than 75% 
narrowing of the LAD from MB compression during cardiac systole 
experience severe myocardial ischaemia. The magnitude of the 
compressive force exerted by the MB on the coronary artery is 
distinctly associated with the anatomical properties of the MB, 
namely its length, thickness and location.13 In fact, a longer and/or 
thicker MB has a significant association with more severe systolic 
compression.14 Furthermore, the location of the MB in patients 
with angina and myocardial infarction tends to be proximal 
toward the coronary ostium. The presence of an MB in the LAD 

a heterogeneous, generally signal-poor fusiform area with a 
sharply delineated border closely surrounding the adventitia of 
the MB segment, without any fixed atherosclerotic stenosis or 
thrombus (Fig 4a). In addition, OCT revealed an atherosclerotic 
plaque with a thick fibrous cap in the segment proximal to the 
MB, but did not reveal any plaque within or distal to the site (Fig 
4b). She was treated with perindopril, metoprolol, atorvastatin, 
aspirin and ticagrelor.

On the seventh hospital day, the patient remained asymptomatic 
and was discharged. She was instructed on a heart-healthy diet 
and exercise programme.

When seen 9 months later in the outpatient cardiology clinic, 
the patient reported compliance with her medications and denied 
any recurrence of symptoms. A decreased left ventricular systolic 

Fig 2. Myocardial perfusion tomographic imaging showing a transmural 
myocardial perfusion defect at anteroapical wall.

a b

Fig 3. Coronary angiography 
revealing obvious myocardial 
bridging in the mid segment of 
left anterior descending coronary 
artery with compression to 80% 
stenosis during systole.



306 © Royal College of Physicians 2020. All rights reserved.

Li Zhou, Sheng-yu Li, Dong-bao Li and Hui Chen 

contributes to altered distribution of atherosclerosis within 
the entire course of the LAD. It is widely accepted that arterial 
intima beneath MB is significantly spared from atherosclerotic 
changes, and the LAD segment proximal to the MB is vulnerable 
to atherosclerosis.11,15 Such atherosclerotic evolution in the 
LAD intima proximal to the MB is basically regulated by the 
anatomical properties of the MB. The more proximal the MB is 
located to the left coronary ostium, the more turbulent the blood 
flow becomes in the LAD segment proximal to the MB, thus 
resulting in the formation of severe atherosclerotic lesions in the 
segment proximal to the MB. In the present case, OCT detected 
atherosclerosis but no plaque rupture proximal to the MB segment.

Our case was of a premenopausal woman with MB who 
developed myocardial infarction without any risk factors of 
coronary atherosclerotic heart disease. In our patient, we 
performed angiographic examination and completed the OCT 
test to confirm the imaging of the LAD lumen with MB but no 
significant stenosis or thrombus. OCT detected a heterogeneous 
signal-poor fusiform area with well-delineated borders indicating 
the existence of the tunnelled artery through the myocardium. 
According to previous histological evidence, the OCT fusiform 
area mainly consisted of loose connective tissue in the periarterial 
space beneath the MB.16 Research indicates that the severity of 
systolic MB compression was attenuated with an increase in the 
size of the fusiform area, which identified by OCT, was more easily 
seen during cardiac diastole.17 We obtained full imaging pictures 
of the OCT of the patient, which were seldom reported in previous 
cases.

Treatment of an MB is restricted to symptomatic patients. It is 
reported that among the medications used in a long-term clinical 
follow-up of patients with MB, beta-blockers and calcium channel 
blockers have been appropriately administered according to 
the patients’ conditions, showing favourable outcomes on most 
symptoms.11 Beta-blocker therapy is the first choice of treatment 
for symptomatic patients. These drugs reduce the degree of 
systolic coronary artery narrowing and lengthen the diastolic via 
their negative inotropic and chronotropic properties. The negative 
inotropic effect of beta-blockers increases coronary perfusion 
and alleviates symptoms evoked by the MB. Calcium-channel 
blockers are an alternative therapeutic agent for patients with a 
contraindication to beta-blocker therapy, especially in patients 
with superimposed coronary vasospasm. Antiplatelet drugs and 

statins can be considered preventive measures in view of the 
frequent changes in atherosclerosis near the bridge.18

The other therapeutic approaches consist of coronary artery 
angioplasty with stent implantation, coronary artery bypass 
grafting (CABG) and surgical myotomy of the bridge. Surgical 
myotomy or CABG should be limited to patients who have 
significant symptoms despite drugs.19 In most cases, stent 
placement should not be recommended. Stent implantation in 
the bridged segment may result in stent thrombosis, restenosis, 
coronary intimal rupture, stent fracture and aneurysm.20

Summary

We conclude that the main reason for acute myocardial 
infarction in the present case was the MB alone. Our report 
indicated that an MB may cause life-threatening events, even 
in premenopausal woman without any risk factors. Intensive 
medical treatment is required in patients with a cardiac event 
associated with MB. n
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