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INTRODUCTION 
MB is a congenital anomaly, in which a segment of a 

major coronary artery is surrounded by the myocardium. 

The coronary vessels, normally are located in the 

epicardium, but when a portion of the epicardial 

coronary artery dip down and goes intramurally through 

the myocardium beneath the muscle fibers for varying 

length & depth and then reappears again on the hearts 

surface, after its tunneling the artery is called ―tunneled 

artery‖ and the cardiac muscle over the tunnel is called 

―myocardial bridge‖. MB is most commonly found in the 

LAD coronary artery.
[1-3]

 This condition was first 

identified by Rayman,
[4]

 Portman & Ingrid were the first 

to identify MB radiologically,
[5]

 Gringer et al were the 

first to conduct in-depth analysis by autopsy.
[6]

 MB is 

characterized by‖ milking effect‖, which is compression 

and narrowing of a tunneled coronary artery by the 

overlying myocardial tissue during systole and widening 

during diastole.
[2,7-9]

 There is a close relationship 

between the degree of systolic narrowing of the MB and 

the clinical symptoms of patients.
[10] 

MB is relatively 

silent in most of the cases, but sometimes it may cause 

symptoms such as myocardial infarction, syncope, 

atrioventricular block, ventricular tachycardia and 

sudden death.
[11-14]

  

 

PREVALENCE 

It is understood that myocardial bridges are common, 

however, in most patients, myocardial bridging is an 

incidental finding. It remains underdiagnosed due to the 

fact that only a minority of patient‘s present symptoms as 

well as the lack of availability and, consequently, the 

restricted use of more accurate diagnostic methods. 

There is a wide discrepancy in the reported prevalence of 

myocardial bridging, this large variation may be 

explained by the use of different mode of evaluating 

techniques (e.g. computed tomography angiography 

(CTA), intravascular ultrasound (IVUS), conventional 

angiography or autopsy), and recent improvements in 

computed tomography (CT) technology which provide 

high spatial resolution and helps in more precise analysis. 

In addition, which vessels are examined, and which 

definition of a bridge is applied (e.g. only a ―deep‖ 

bridge vs both ―superficial‖ and ―deep‖ bridges also the 

length of the bridged artery). Perhaps the most 

fundamental variable is whether an MB is even 

considered.
[15-17]

 

 

Although the prevalence rate of myocardial bridging is 

between 15% and 85% in autopsy studies, it is only seen 

in 0.5–2.5% of angiographic studies.
[3,18]

 On the other 

hand, the rate rises to 40% with the provocation test used 
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during conventional angiography.
[2] 

The reported 

prevalence of the intramural course of the coronary 

arteries on coronary CTA finds bridged coronary 

segments at rates similar to the autopsy series which 

ranges from 6% to 58%.
[15,19,20]

 And also, the presence of 

atherosclerotic plaques proximal to myocardial bridging 

may cause underdiagnoses.
[2]

 

 

Although MB can be found in any coronary artery, the 

most common site of myocardial bridging is in the mid 

left anterior descending (LAD) coronary artery. The 

involvement of other coronary arteries, such as right 

coronary artery (RCA), diagonal, ramus, and the 

marginal branch, are less common,
[21,22]

 and the main 

angiographic finding is systolic compression of the 

involved epicardial coronary artery.
[5]

 Quantitative 

coronary angiography,
[10]

 intracoronary Doppler studies, 

and intravascular Ultrasonography
[10,23]

 have documented 

a characteristic diastolic flow disturbance. The degree of 

coronary obstruction by the myocardial bridge depends 

on factors such as location, thickness, length of the 

muscle bridge, and degree of cardiac contractility.  
 

PATHOPHYSIOLOGY 

Myocardial bridge and its physiology are not sufficiently 

understood. MB are usually small and do not have any 

clinically significant role, but several autopsies and 

intravascular ultrasound studies have shown that the 

segment proximal to the region of MB has been prone to 

developing atherosclerosis., while the intramural and 

segment distal to bridged artery remain free from 

atherosclerotic disease.
[8,24,25]

 Both hemodynamic and 

structural changes play an important role in the tropism 

and the development of atherosclerotic plaques in 

coronary arteries. The role of fluid mechanics, at the 

entrance of MB, is important in plaque formation 

because disturbed near-wall blood flow patterns are a 

central factor in the spatial distribution of 

atherosclerosis,
[26,27]

 low and oscillatory wall shear stress 

(WSS) are associated with increased expression of 

vascular cell adhesion molecule,
[26,28]

 and reactive 

oxygen species production
[29]

 as well as the development 

of proatherogenic endothelial cell phenotype.
[27]

 Several 

autopsy studies have shown that coronary segments 

immediately proximal to the intramural artery, where 

WSS is low, have structurally dysfunctional, flat and 

polygonal endothelial cells, whereas endothelial lining 

bridged segments, where WSS is physiological or high, 

are structurally intact.
[30]

 Numerous factors such as 

abnormal flow, osteal, and bifurcated and branching 

segments of arteries may induce WSS, whereas laminar 

flow property is less likely to be associated with AP.
[31]

 

Heart rate, blood pressure, thickness and diameter of the 

arterial wall, hypercholesterolemia and hyperglycemia 

are among the additional factors which have a significant 

role in the localization and progression of AP.
[32,33]

 

 

Within the intramural coronary artery, increased 

mechanical loads likely contribute to constrictive 

vascular remodeling as an attempt to restore loads to 

homeostatic levels.
[34]

 In patients with left ventricular 

hypertrophy, these mechanisms are amplified with 

diastolic dysfunction. In addition, the protective 

mechanism against the development of atherosclerosis 

may be related to the separation of the bridged segment 

from perivascular adipose tissue in the epicardium that is 

associated with proinflammatory cytokines and 

adipokines.
[35]

 These factors likely contribute to plaque 

formation proximal to myocardial bridges and exert an 

atheroprotective role within the bridge. The segment 

distal to the MB are relatively free from atherosclerosis 

despite the presence of low WSS is not well understood.  

 

CLINICAL MANIFESTATION 

Traditionally, among the general population myocardial 

bridge is a relatively common and was considered 

usually a benign pathology, affecting mainly patients at 

low risk for coronary artery disease. In patients with 

myocardial bridging, symptoms often manifest during 

exercise and with tachycardia.
[36]

 The patient may 

manifest chest squeezing at rest.
[37]

 In young patients 

with myocardial bridging, they may have an acute 

anterior myocardial infarction due to a subtotal occlusion 

of the mid-left anterior descending coronary artery 

caused by myocardial bridging.
[38]

 Symptomatic patients 

with myocardial bridging may present with ischemia and 

acute coronary syndromes,
[7,11,38]

 coronary spasm,
[12,22]

 

ventricular septal rupture,
[39]

 arrhythmias (including 

supraventricular tachycardia and ventricular 

tachycardia),
[13]

 exercise-induced atrioventricular 

conduction blocks,
[40]

 transient ventricular dysfunction
[41]

 

and sudden death.
[42]

 The diagnosis of clinically 

important myocardial bridging should be considered in 

patients who have angina and do not have the traditional 

risk factors and the evidence of ischemia.
[43,44]

 However, 

objective signs of ischemia cannot always be 

demonstrated in patients with myocardial bridging, most 

likely because of a large variability.
[45]

 From recent 

studies we can say the prognosis of patients with 

myocardial bridges is not benign as it was believed to be 

in the past. The clinical manifestation of the patients with 

myocardial bridging can appear in two ways: firstly, by 

the contraction of myocardial bridge fibers and direct 

compression of the tunneled segment, and secondly by 

stimulation and acceleration of atherosclerosis in the 

segment proximal to the myocardial bridging.
[46]

 The 

first mechanism in the young people leads mainly to 

coronary insufficiency, particularly in those exposed to 

the psychophysical exertion, while in elderly people 

consequences of the latter mechanism appear most 

frequently.
[47]

 When myocardial bridging is associated 

with heart valve disorder or cardiomyopathies, the 

patient‘s symptoms can be different. Sustained elevated 

troponin level suggests the presence of myocardial 

ischemia.
[48]

 

 

DIAGNOSTIC TECHNIQUES 
The diagnosis of MB is usually established by the chance 

in patients who are examined by CAG or CTCA for 

various reasons, but not because they are suspected of 
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having MB. As there is the lack of a true gold standard 

for diagnosis and investigation of the anatomical and 

physiological significance of MB, a number of different 

diagnostic modalities have been used. There are essential 

differences between the diagnostic information provided 

by different diagnostic modalities. 

 

Non-Invasive Diagnostic Techniques:  
Non-invasive diagnostic techniques include Multiple-

slice computed tomography (MSCT), stress single 

photon emission computed tomography (SPECT) and 

stress echocardiography. In recent studies, the use of CT 

to evaluate MB have detected intra myocardial segments 

at much higher rates than by angiography.
[19,20,49]

 CTCA 

clearly demonstrates bridged segment and the overlying 

muscular bands but provides no direct information about 

the dynamic effect on the involved vessel. To estimate 

the degree of systolic narrowing by reconstruction of the 

image at different phases of the cardiac cycle, numerous 

attempts have been made.
[50]

 The use of stress (SPECT) 

can detect reversible myocardial perfusion in patients 

with MB and helps to relate the amount of ischemia to 

the degree of systolic luminal narrowing.
[51,52]

 Several 

studies have suggested the use of contrast stress 

echocardiography for the detection of MB but are less 

validated.
[53]

 

 

Invasive Diagnostic Techniques:  

It includes coronary angiography (CAG), intracoronary 

doppler, intravascular ultrasound. In CAG the muscular 

band overlying the artery is not shown, but it 

demonstrates primarily the effect on the artery, that is; 

systolic compression of the artery with narrowing of the 

lumen and diastolic relaxation, which is known as 

‗milking effect‘.
[5,18]

 The CAG allows an accurate 

assessment of the atrial lumen dimension throughout the 

cardiac cycle, provided the recording speed is not too 

low. It might also show a sudden deviation towards the 

septum and backwards during the LAD, which is 

suggestive of a partial intraseptal course, which is also 

known as a ‗step down-step up‘ phenomenon.
[54]

 In 

intracoronary doppler study the doppler-tipped 

guidewires helped in the accurate measurement of 

intracoronary flow velocity for the first time.
[55]

 A 

characteristic ―spike-and-dome‖ pattern or ―fingertip tip‖ 

phenomenon is revealed after interrogation of MB, with 

abrupt early diastolic flow acceleration, rapid mid-

diastolic flow deceleration, and a mid-to-late diastolic 

plateau.
[56]

 The characteristic findings on IVUS, is the 

―half-moon‖ sign, an echo lucent area present only 

between the bridged coronary segment and epicardial 

tissue that persists throughout the cardiac cycle. It also 

can characterize sub-angiography atherosclerosis 

proximal to the bridge.
[8]

 

 

PROGNOSIS 
There are not many studies available on the prognostic 

implications of the MB, but there is generally a good 

long-term prognosis in patients with isolated MB. In one 

study the five-year survival of patients with isolated MB 

was the same as angiographically similar patients 

without MB, with neither of the 2-death mentioned there 

occurred due to MB.
[57]

 In another 11-year follow-up 

study, which had a group of 61 patients with MB in the 

LAD, there were no cardiac deaths or acute myocardial 

infarction.
[58]

 In a more recent four-year follow-up study 

of 118 patients by Cicek et al, there were no major 

cardiac events or need for revascularization.
[59]

 It is 

reassuring to know all the facts and outcomes of these 

studies, but they do not prove that MB is an innocent 

bystander anomaly in all cases. Since the number of 

patients included in the follow-up studies are relatively 

small and follow-up periods are limited and MB has been 

implicated as a potential cause of sudden death in many 

other studies. In a study, Desseigne et al analyzed 19 

cases with MB from a series of 930 medicolegal autopsy 

study, the author concluded that MB couldn‘t be ruled 

out as a responsible factor for sudden death.
[60]

 Morlan et 

al in an autopsy study, found myocardial lesions that 

were indicative of ischemia in 22 out of 39 hearts with 

MB, among them all had deep MB and 13 people had 

sudden death.
[14]

 All these studies suggest that MB may 

be one of the causes of sudden death, but given the very 

low incidence of sudden and unexpected death in young 

patients, including athletes.
[61]

 From the fact that high 

prevalence of MB from the autopsy and CTCA studies, 

and the small proportion of these cases in which MB 

may be the responsible factor of sudden death it is 

justified that in patients with MB the probability of 

sudden death is extremely low.
[62]

 

 

MANAGEMENT 

The overall character of isolated MB usually shows a 

benign condition. In asymptomatic patients, therapeutic 

intervention is not warranted, but in symptomatic 

patient‘s therapy may be initiated to improve quality of 

life, particularly if there is objective evidence of 

myocardial ischemia. The main treatment strategy can be 

divided into three groups: medical therapy, PCI and 

surgical therapy. Obviously, medical therapy should be 

the first and principal strategy, and interventions should 

be limited to patients with refractory angina despite 

medical therapy. 

 

Medical Therapy 

Symptomatic patients with MB must be treated, and 

medication is considered first-line therapy. Medical 

therapy should primarily include β-blockers because β-

blockers relieves the patient from hemodynamic 

impairment caused by MB, which decreases the heart 

rate, reduces the compression and contractility by the 

muscular band on the tunneled coronary artery, and 

increasing the diastolic coronary filling.
[2,3,18]

 The use of 

calcium-channel blocker particularly calcium-channel 

blocker with negative chronotropic effect can be an 

alternative when the use of β-blockers is not well 

tolerated or contraindicated.
[63]

 While the use of nitrates, 

might improve cardiac contractility and may relieve 

symptoms, it is advised that vasodilating agents 

including nitroglycerin should be avoided, as they 
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exacerbate symptoms by intensifying systolic 

compression of the bridged segment and vasodilating 

segments proximal to the bridge.
[64,65]

 As the proximal 

segment of the tunneled artery is frequently found with 

atherosclerotic changes, administration of anti-

atherosclerotic drugs such as anti-platelet drugs and 

statins may be considered as a preventive measure.
[62,66]

 

 

PCI  

PCI is the therapeutic option if the result of medical 

management is insufficient. Stables et al. reported the 

first case of coronary stenting for severe bridging 

refractory to medical therapy.
[67]

 From these early studies 

evaluating this option have shown that stenting can 

resolve hemodynamic abnormalities and symptoms.
[24]

 

However, multiple studies have shown high rates of 

target lesion revascularization with PCI. In a study by T. 

Sujita K et al. involving 70 patients with MB who 

received stents (primarily drug-eluting stents) for a LAD 

artery lesion proximal to the bridge, they reported rates 

of target lesion revascularization at 1 year were much 

higher in patients whose stents extended into the bridged 

segment.
[68]

 In a study by Haager PK et al, they reported 

that the patients with stent implantation experienced 

acceptable results.
[69]

 However, multiple studies have 

suggested different complication of PCI such as coronary 

perforation,
[70-72]

 in-stent restenosis,
[68,69]

 stent fracture
[73]

 

and stent thrombosis.
[74]

 Kunamneni et al in one study 

found that the patients with stents experienced more 

adverse events than patients who received solely medical 

therapy.
[75]

 Therefore, the use of PCI has been limited in 

these conditions. 

 

Surgery  

Surgical intervention for the treatment of MB involves 

either supra-arterial myotomy or CABG. It still remains 

unclear which, among myotomy and CABG are the 

superior procedure. The cardiac muscle is dissected 

carefully and completely, in a typical myotomy case. In 

surgical myotomy, the symptoms are decreased and are 

associated with the reversal of local myocardial 

ischemia.
[76]

 Stables et al suggested in isolated disease of 

a solitary artery MB, myotomy may be more appropriate 

than bypass surgery.
[67]

 However there is some potential 

complication of myotomy, such as a mural aneurysm, 

perforation of the right ventricle, post-operative bleeding 

and formation of scars with ensuring recurrent coronary 

artery compression.
[56,77,78]

 On the other hand, CABG is 

preferred in cases of extensive (>25 mm) or deep (>5 

mm) myocardial bridges (the risk of myotomy can be 

considerable) or when the bridged coronary segment fails 

to decompress completely in diastole (myotomy is 

unlikely to correct the persistent diastolic 

compression).
[79,80]

 The left internal thoracic artery has 

been used with some success as a graft.
[78]

 CABG is also 

associated with the risk of graft closure secondary to 

competitive flow given that the bridged native LAD is 

dynamically compressed yet remains patent.
[81]

 Moreover, 

given the persistent compression, the local ischemia is 

not addressed by CABG. As such, failure of CABG to 

improve symptoms has been associated with the need for 

subsequent unroofing.
[82]

 Unroofing definitively corrects 

the anatomic defect, thereby improving flow and 

relieving the source of myocardial ischemia,
[83]

 and can 

be performed via sternotomy on or off cardiopulmonary 

bypass or via a minimally invasive approach.
[84-87]

 

 

CONCLUSION 

The myocardial bridge is a congenital anomaly, most 

often it is located in the left anterior descending coronary 

artery. There is evidence that the arterial segment 

proximal to the myocardial bridge has a higher frequency 

of atherosclerosis, whereas the bridged portion itself is 

―spared‖ from atherosclerosis. Despite usually being a 

benign condition MB can occasionally generate a series 

of severe cardiovascular events, such as myocardial 

infarction, arrhythmia and sudden death. First-line 

therapy involves medical treatment with beta-blockers 

and non- dihydropyridine calcium-channel blockers, 

while nitrates are contraindicated due to secondary 

tachycardia and hypercontractility. For refractory 

symptoms, multiple interventional strategies have been 

attempted, such as coronary artery bypass, surgical 

myotomy, and stenting. 
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