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Co-Existence of Myocardial Bridge, Thrombus and Stenosis
in the Same Coronary Segment
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Abstract

Myocardial bridge is a congenital anomaly. It is identified by the tun-
neled major epicardial coronary artery, which courses intramurally
and proceeds beneath the muscular bridge. Although it is traditionally
considered as a benign condition, the literature reveals complications
from ischemia until sudden death which have been associated with
myocardial bridge. The case, which presented with the clinical picture
of acute coronary syndrome and had atherosclerosis and thrombotic
obstruction that accompany muscular bridge, which caused critical
stenosis in left anterior descending (LAD) following coronary angi-
ography, is the first case in literature. The present case has been intro-
duced with difficulties encountered at treatment phase.
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Introduction

Myocardial bridge is a congenital anomaly. It is identified by
the tunneled major epicardial coronary artery, which courses
intramurally and proceeds beneath the muscular bridge. This
pathology was first recognized in 1737 by Reyman during au-
topsy, whereas it was first defined angiographically in 1960 by
Portman and Iwing.

Myocardial bridge is usually limited to the mid segment
of the left anterior descending (LAD) coronary artery. The
main angiographic sign is the systolic press including epicar-
dial coronary artery. Moreover, intracoronary Doppler stud-
ies demonstrated characteristic impairment in diastolic flow.
The degree of press on coronary artery caused by myocardial
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bridge depends on the level of cardiac contractility, as well as
length, thickness and localization of muscular bridge.

Although it is traditionally considered as a benign con-
dition, the literature reveals complications such as ischemia,
acute coronary syndrome, coronary spasm, ventricular septal
laceration, arrhythmia, atrioventricular block, stunning, tran-
sient ventricular dysfunction, sudden death, and premature
death following cardiac transplantation, which have been as-
sociated with myocardial bridge.

The case, which presented with the clinical picture of acute
coronary syndrome and had atherosclerosis and thrombotic
obstruction that accompany muscular bridge, which caused
critical stenosis in LAD following coronary angiography, is
first case in literature. The present case has been introduced
with the literature owing to its clinical findings and the dif-
ficulties encountered at treatment phase.

Case Report

A 35-year-old male patient was admitted to the emergency
room with chest pain that started at rest in the morning and has
been extremely severe in the last 30 min. He has had squeez-
ing and burning-like chest pain during effort, or sometimes at
rest, for approximately 1 month. He is receiving no medica-
tion. He has no family history of coronary artery disease. He
has no hypertension, diabetes or hyperlipidemia, but smoking
history of 1 package/day. On his physical examination, body
temperature is 36.6 °C, blood pressure is 120/80 mm Hg, res-
piratory rate is 14/min, pulse rate is 75/min, and saturation by
pulse oximeter is 98%. Cardiac sounds are rhythmic, S1-S2
normal, and there is no extra heart sound or murmur. Both
hemithoraces are equally involved in breathing and there is no
rale or rhonchi. Abdomen is loose with no distension, rebound
or tenderness. Peripheral pulses are palpable. On laboratory
analyses, the only pathological finding was troponin-I, which
was found to be 0.174 ng/mL (normal range: 0 - 0.033 ng/
mL). Electrocardiography revealed ST elevation in the ante-
rior leads (Fig. 1). The patient was immediately admitted to
the coronary angiography (CAG) laboratory for percutaneous
intervention. The CAG demonstrated normal left main coro-
nary artery; muscular bridge that caused stenosis over 95% in
the mid segment of the LAD during systole and thrombotic
obstruction that caused stenosis by 70% in the same segment
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Figure 1. ECG of the case at the time of admission to emergency room.

during diastole (Fig. 2); normal circumflex artery; and nor-
mal right coronary artery. Three flows were detected in the
thrombolysis in myocardial infarction (TIMI) in distal LAD.
At this point, antithrombotic and antiaggregant treatment was
commenced including enoxaparin sodium (8000 anti-Xa IU,
2 x 1/day via subcutaneous route), acetyl salicylic acid (300
mg tablet, 1 x 1/day via oral route), clopidogrel (75 mg 1 x 1
via oral route ), metoprolol (50 mg tablet, 2 x 1/day via oral
route), and tirofiban hydrochloride monohydrate infusion (10
ng/kg as 3-min bolus injection followed by 0.15 pg/kg/min
maintenance dose). After 30 min, it was observed that chest
pain relieved and ST elevation on the ECG regressed (Fig. 3),
and angiographic improvement was determined. The patient

Figure 2. LAD intralesional thrombus (black arrow).
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underwent angiography again after being treated for 24 h and
it was observed that the lesion in LAD has persisted (Fig. 4,
5). Therefore, we wavered between percutaneous intervention
to the lesion and coronary artery bypass graft (CABG) sur-
gery; however, it was decided to perform surgical intervention
to the coronary artery as the literature revealed that complica-
tions due to the stents implanted in the places where muscular
bridges exist are more frequent.

Discussion

Myocardial bridge was first described anatomically in 1737 by
Reyman and then in 1805 by Black as a muscular configu-
ration extending over the left descending coronary artery [1].
Until now, many studies have been published that associate the
infarctions in young patients, who had muscular bridge with-
out coronary atherosclerosis and in whom acute myocardial
infarction has been identified, to myocardial bridges [2].

This anatomic configuration has pathophysiological struc-
ture. Studies demonstrated that these muscular bands are pre-
sent since birth [3]. Incidence rates show variations. The in-
cidence of myocardial bridge determined by CAG is reported
between 1.5% and 16%, whereas it is reported to reach 80% in
autopsy series [4]. The LAD coronary artery is the most impor-
tant artery influenced by muscular bridges. Anatomical stud-
ies demonstrate that muscular bridges exist between proximal
one-third and middle one-third segments [5]. Some scientists
have tried to classify muscular bridges. Geiringer divided the
muscular bridges into two groups. In the first type, it is sur-
rounded by muscular structure and courses along the deep of
interventricular sulcus, whereas in the second type, muscular
bridge originates from trigonum fibrosum and surrounds the
LAD up to the apex of the heart [2].
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Figure 3. ECG of the case after medical treatment.

The relation between ischemia and myocardial bridges is
well defined and symptoms are removed by surgical excision
of myocardial bridges [6]. Hill et al demonstrated that distor-
tion may develop during systole and relaxation would be de-
layed during diastole when LAD artery coursed beneath mus-
cular bridge [7]. Nevertheless, some individuals with muscular
bridge are asymptomatic [8].

Ishimori et al reported that giving glycerol nitrate while
using vasoactive medication in the patients with myocardial
bridge did not musk LAD stenosis and resulted in ischemia in
some cases [9].

Therapeutic approach includes beta blockers, calcium
channel blockers, stents, minimal invasive CABG surgery, and

]

Figure 4. Images of myocardial bridge and LAD during systole on coro-
nary angiography (black arrow LAD).
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surgical myotomy. Nitrate administration is not recommended
since it enhances systolic stenosis and worsens symptoms.
Although there is no study demonstrating that myocardial
perfusion defect has been normalized before stent implanta-
tion, Klues et al expressed that stent implantation may remove
hemodynamic abnormalities and may improve symptoms.
Haager et al followed 11 patients without any lesion except for
symptomatic muscular bridge in central position and had stent
implanted in this region. They observed minimal increase in
mean lumen diameter after stent implantation. They demon-
strated that this increase is significant with IVUS. However,
50% of the patients developed mild-to-severe stenosis during
7-week follow-up period and two patients underwent PTCI,

Figure 5. Image of coronary lesion in the mid segment of LAD during
diastole on coronary angiography (black arrow LAD).
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whereas two patients underwent CABG. Two-year clinical
follow-up showed no abnormality. Haager et al emphasized
that the stent they had used has modified modular structure
with flexible sulcus.

Myocardial bridge in the LAD and coronary atheroscle-
rotic lesion in the same localization accompanied by thrombus
is not a common condition. In conclusion, it was difficult to
make a therapeutic decision in the present case because of his
age and presence of atherosclerotic thrombotic lesion, which
caused diastolic stenosis and persisted despite optimal medi-
cal therapy. In the literature, surgical myotomy or CABG are
preferred to percutaneous coronary stent implantation because
of high risk of intra-stent restenosis in the regions where myo-
cardial bridges exist [10]. Under the light of literature, we as
well made our decision in favor of coronary bypass surgery.
However, we decided to publish the present case in order that
treatment protocols for this clinical condition with high morbi-
mortality should be discussed and reevaluated.
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