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Abstract 

We report a 33-year-old man presented to the emergency department with a chief complaint of typical angina three days before 
admission. An electrocardiogram showed arrowhead T-waves inversion in leads V1-V4, and the cardiac enzyme marker was 
increased. The initial diagnosis was non-ST-elevation acute coronary syndrome. On subsequent examinations, he had severe 
mitral stenosis, paroxysmal atrial fibrillation, and a history of intracranial hemorrhage. Diagnostic coronary angiography 
examination revealed myocardial bridging in the middle segment of left anterior descending coronary arteries. The patient was 
given dual antiplatelets (DAPT), beta-blocker, atorvastatin, and anticoagulant. Beta-blocker is the first-line therapy for 
myocardial bridging, whereas DAPT, anticoagulant, and high-dose statin therapy are used to treat acute coronary syndrome 
(ACS). The atherosclerotic process is commonly found in the proximal segment of myocardial bridging that can lead to ACS. 
In addition, mitral stenosis is one of the main causes of systemic embolism, including coronary embolism, while atrial 
fibrillation is known to increase the risk of embolism. Herein, we discuss the possible etiology of ACS, the management of 
myocardial bridging and comorbidity of this patient, and the rationale for selecting antithrombotic therapy. 
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Introduction 

Acute coronary syndrome (ACS) is the leading cause of death worldwide, characterized by chest pain with or 
without ST-segment and T-wave changes on the electrocardiogram (ECG) and with or without elevated cardiac 
enzymes. ACS includes unstable angina pectoris, acute non-ST-segment elevation coronary syndrome 
(NSTEACS), and ST-segment elevation myocardial infarction (STEMI) (Thygesen et al., 2012). It is estimated 
that of all patients diagnosed with acute myocardial infarction (AMI) who underwent coronary angiography or 
autopsy in deceased patients, about 4-7% do not have significant atherosclerosis (Kolodgie et al., 2015). Mitral 
stenosis is one of the main causes of systemic embolism, including coronary embolism, while atrial fibrillation is 
known to increase the risk of embolism (Cardoz et al., 2015). 

Myocardial bridging is a congenital coronary abnormality of the intramyocardial segment of the epicardial 
coronary arteries lined by cardiac muscle, which causes compression of the arteries during systole and, in most 
cases, are asymptomatic. Generally, the myocardial bridging is confined to the middle of the left anterior 
descending (LAD) artery. Diagnostic coronary angiography (DCA) and intravascular ultrasonography (IVUS) 
can document typical disturbances of systolic flow. The atherosclerotic process is more commonly found in the 
proximal segment of myocardial bridging that can lead to the incidence of ACS (Alegria et al., 2005). Beta-
blockers, calcium channel blockers, ivabradine, and vasodilating agents such as nitroglycerin are used in the 
management of myocardial bridging (Murtaza et al., 2020). Percutaneous coronary intervention (PCI), coronary 
artery bypass graft (CABG), and surgical myotomy may be considered in patients with refractory to medical 
therapy and a high risk of acute cardiac manifestations (Tsujita et al., 2009; Wu and Xu, 2007).  

Case Report 

A 33-year-old man presented to the emergency department with a chief complaint of typical angina three days 
before admission. The patient had a history of mitral stenosis, hemorrhagic stroke, and ischemic stroke two years 
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ago. The patient routinely took furosemide, spironolactone, bisoprolol, digoxin, and warfarin. He has smoked for 
20 years. 

On physical examination, the pain scale was 5/10, blood pressure was 109/63 mmHg, heart rate was 60 beats/min, 
and respiratory rate was 20 times/min. Heart auscultation revealed a diastolic murmur at the apex with a scale of 
III/VI and extrasystole. Electrocardiogram (ECG) showed arrowhead T-waves inversion in leads V1-V4 and 
multiple atrial extrasystoles (Figure 1). Transthoracic echocardiography (TTE) revealed severe mitral stenosis 
and left atrial dilatation (LA major 7.9 cm). No intracardiac thrombus or vegetation was observed, but left atrial 
spontaneous echo contrast (LASEC) was positive. The left ventricle (LV) was normokinetic and normal systolic 
function with an ejection fraction of 65%. There was no LV hypertrophy. Right ventricle (RV) systolic function 
was normal (TAPSE 2.4 cm). On laboratory examination, the cardiac enzyme marker was increased with CKMB 
46 ng/mL and troponin-I 0,036 (cut off  0,01). 

 
Figure 1. Electrocardiography showed arrowhead T wave-inversion in leads V1-V4 and multiple atrial 

extrasystoles. 

The initial diagnosis was non-ST-elevation acute coronary syndrome (NSTEACS). The patient was given aspirin 
300 mg loading dose, clopidogrel 300 mg loading dose, bisoprolol 2.5 mg, atorvastatin 40 mg, and enoxaparin 60 
mg subcutaneous injection. The patient developed paroxysmal atrial fibrillation (Figure 2) and hematuria during 
hospitalization. Since there was no significant decrease in hemoglobin, the dual antiplatelet (DAPT) regimen was 
changed to clopidogrel and warfarin. 
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Figure 2. Paroxysmal atrial fibrillation rhythm during hospitalization. 

Diagnostic coronary angiography (DCA) examination revealed myocardial bridging in the middle segment of left 
anterior descending (LAD) coronary arteries. No abnormality was observed in the right coronary artery (RCA), 
left main coronary artery (LMCA), and left circumflex artery (LCx) (Figure 3a-d). Symptom of angina was 
reduced significantly after medical therapy to a scale of 1/10. After the seventh day of hospitalization, the patient 
was discharged and followed up at the outpatient clinic. 

  
(a) (b) 
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(c) (d) 

Figure 3. Normal coronary angiography for (a) right coronary artery, (b) left circumflex coronary artery, (c) left 
anterior descending coronary during diastole, and (d) myocardial bridging in the middle segment of the left 

anterior descending coronary artery during systole (arrowhead sign). 

Discussion 

We report a patient with myocardial bridging with ACS presentation. In addition, patients had a history of mitral 
stenosis and hemorrhagic stroke two years ago, and paroxysmal atrial fibrillation was developed during 
hospitalization. Herein, we discuss the possible causes of ACS, the management of myocardial bridging and 
comorbidity of this patient, and the rationale for selecting antithrombotic therapy. 

Myocardial bridging is an intramyocardial segment of an epicardial coronary artery lined by cardiac muscle, 
whereas the tunnel artery refers to arteries that flow within the myocardium. This condition results in compression 
of the tunnel artery during systole, which in most cases are asymptomatic (Möhlenkamp et al., 2002). Myocardial 
bridging may be single or multiple, often localized in the middle segment of the LAD, followed by diagonal and 
marginal branches (Yuan, 2016). Myocardial bridging is divided into two types, including superficial muscle type 
and deep muscle type. The superficial type obstructs blood flow during systole, while the deep muscle type 
reduces blood flow and causes myocardial ischemia (Ferreira et al., 1991). Another division divides myocardial 
bridging into three classes, including grade one with less than 50% narrowing, grade two with 50% to 75% 
narrowing, and grade three with more than 75% narrowing (Noble et al., 1976). 

Although usually small and not clinically significant, the myocardial bridging is capable of causing ischemia. The 
atherosclerotic process is more commonly found in the proximal segment than in the myocardial bridging 
segment. Impaired flow and high blood pressure, changes in endothelial morphology due to mechanical stress, 
increased vasoactive agents, and platelet aggregation can lead to the incidence of ACS (Alegria et al., 2005). The 
incidence of myocardial ischemia in myocardial bridging ranges from 21% to 88%, with clinical manifestations 
varying from angina, ACS, LV dysfunction, ventricular arrhythmias to sudden cardiac death (Centurión et al., 
2019). These manifestations develop from compression of the tunnel segment due to myocardial contraction or 
atherosclerotic stimulation in the proximal segment of the myocardial bridging (Yuan, 2016). 

The diagnosis of myocardial bridging can generally be established by DCA, where coronary artery narrowing is 
found during systole, and atherosclerotic lesions are often found in the proximal segment. When DCA results are 
uncertain, IVUS can be used for confirmation because it has a higher sensitivity value and can be combined with 
provocation tests with nitroglycerin, dobutamine, and acetylcholine (Lee and Chen, 2015). As the mainstay of 
conservative treatment, beta-blockers can reduce heart rate, thereby reducing the risk of hemodynamic 
compromise. In patients who cannot tolerate beta-blockers, calcium channel blockers (CCB) with vasodilating 
effects may be beneficial. In symptomatic patients who cannot tolerate beta-blockers/CCBs, ivabradine can be 
given as a second-line treatment. Vasodilating agents such as nitroglycerin should be used with caution and only 
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indicated in the presence of significant coronary vasospasm because it can vasodilate the proximal segment of the 
myocardium and increase systolic compression. Patients with myocardial bridging with subclinical atherosclerosis 
should receive antiplatelet agents to reduce future adverse cardiac events (Murtaza et al., 2020). Percutaneous 
coronary intervention should be considered in patients who are refractory to medical therapy and have a high 
revascularization potential with drug-eluting stents (Tsujita et al., 2009). In addition, surgical approaches such as 
coronary artery bypass graft (CABG) and surgical myotomy may be considered. Anastomosis of the left internal 
mammary artery to the LAD artery is commonly performed in CABG. Surgical myotomy is reserved for patients 
refractory to medical therapy and demonstrates induced ischemia, risk of ventricular tachycardia, and sudden 
cardiac death (Wu and Xu, 2007). 

The risk of ACS increased in patients with mitral stenosis, where a thrombus that forms in the left atrium may 
embolize systemic arteries, including the coronary arteries, although this event is rare. Thus, the incidence of 
myocardial infarction (MI) in this patient, apart from being caused by myocardial bridging, may also be due to 
coronary embolization from thrombus formed in the left atrium (Cardoz et al., 2015; Chaurasia et al., 2013). The 
presence of paroxysmal AF in this patient may also be a trigger for ACS. Patients with AF have an increased risk 
of MI which is estimated to be due to coronary thromboembolism (Soliman et al., 2014). The occurrence of AF-
associated thromboembolism may be explained by Virchow’s triad consisting of blood stasis, hypercoagulable 
state, and endothelial damage (Henriques et al., 2002). In addition, AF stimulates thrombosis through elevated 
levels of inflammatory markers (Iwasaki et al., 2011). 

Patients with indications for "triple" antithrombotic therapy, as in ACS patients with AF, may have a dilemma 
because of uncertainty about the ischemic consequences and bleeding risk of eliminating one antiplatelet agent or 
reducing the dose of anticoagulant. A study with warfarin plus clopidogrel produced a nonsignificant effect on 
the reduction of major bleeding compared with triple antiplatelet therapy, without increasing thromboembolic 
events (Dewilde et al., 2013). This report underpinned our decision to switch the DAPT regimen to clopidogrel 
and warfarin. In addition, Acute Coronary Syndrome or PCI in the Atrial Fibrillation Trial (AUGUSTUS) showed 
that in 23% of enrolled patients with ACS who received medical treatment showed that oral anticoagulation 
(OAC) with apixaban significantly reduced bleeding incidence compared with vitamin K antagonists (VKA) 
(Lopes et al., 2019). Another study examined the use of very low-dose rivaroxaban (2.5 or 5 mg twice daily) in 
patients with a recent ACS receiving DAPT found that the addition of rivaroxaban significantly reduced the risk 
of cardiovascular death, MI, or stroke but increased the risk of bleeding (Mega et al., 2012). 

The history of intracranial hemorrhage with atrial fibrillation in mitral stenosis, in this case, warrants special 
consideration in the administration of antiplatelets and anticoagulants. An increased risk of anticoagulant-
associated intracranial hemorrhage (AICH) was observed in patients with thromboembolic disease receiving 
anticoagulant therapy. Especially with warfarin, when the INR is between 2-4.5, the risk of AICH is 0.3 to 3.7% 
(Ray and Keyrouz, 2014). Due to the high risk of anticoagulation which can cause hematoma expansion and high 
morbidity due to warfarin-related intracerebral hemorrhage (WRICH), anticoagulation is recommended to be 
temporarily discontinued during the acute phase of ICH. Anticoagulation may be considered for re-administration 
10 to 14 days post-WRICH with close monitoring (Steiner, 2011). 

Conclusion 

We report a case of myocardial bridging presenting as an acute coronary syndrome. This patient also had mitral 
valve stenosis and paroxysmal AF, which may be a trigger for ACS. In addition, the history of hemorrhagic stroke 
makes the comprehensive anticoagulant management in this patient urgently needed to make a better outcome. 
Additional studies are needed to assess the best therapy in such cases.
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