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Abstract. Myocardial bridging is characterized as the compression of a segment of the coronary artery during systole. Signiﬁcant
atherosclerosis within the bridge is almost never seen at pathologic examination because of the absence of synthetic type smooth
muscle cells in the intima of the tunneled artery. To date, there have been no reports of signiﬁcant atherosclerosis at the site of
myocardial bridging documented by angiography or intravenous ultrasound. We report a rare case of ﬁxed coronary artery stenosis
at the site of myocardial bridging identiﬁed by intravascular ultrasound.
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1. Introduction
Myocardial bridging is characterized as the presence of
strands of myocardial ﬁbers overlying the coronary arteries,
which induces compression of a segment of the coronary
artery during systole [1–3]. This part of the vessel is called
mural coronary artery or tunneled coronary artery, while
the myocardial ﬁber overlying is called myocardial bridge
[4, 5]. The incidence of myocardial bridging observed in
angiography (1.5–16%) is far less than that observed in
autopsies and noninvasive imaging studies using coronary
computed tomography (40–80%) [3, 4, 6]. It is currently
thought that the muscle bridge must be at least 20 mm in

length and 5 mm in depth to be signiﬁcant and capable of
compressing a coronary artery [4, 6]. Myocardial bridging is
thought to be a normal anatomic variant of coronary artery
and has been considered as a benign condition; however,
severe constriction of a bridged coronary artery occuring in
asystole may cause myocardial ischemia or sudden death [6–
8].
Signiﬁcant atherosclerosis within the bridge is almost
never seen at pathologic examination because of the absence
of synthetic type smooth muscle cells in the intima of the
tunneled artery [9, 10]. To date, there have been no reports of
signiﬁcant atherosclerosis at the site of myocardial bridging
documented by angiography or intravenous ultrasound. We
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Figure 1: Coronary angiograms show dynamic compression (arrow) of the mid segment of the LAD during A) systole and B) diastole before
stenting and C) systole and D) diastole after stenting.

Figure 2: Coronary angiograms of left coronary A) before and B) after stenting.

report a rare case of ﬁxed coronary artery stenosis at the site
of myocardial bridging identiﬁed by intravascular ultrasound.

2. Case Report
A 36-year-old male, with a history of hypertension, dyslipidemia, and smoking, presented with a history of chest pain on
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exertion class II of half a year duration. Electrocardiogram
(ECG) at admission showed negative T waves in leads IAVL and V5–V6. Transthoracic echocardiography revealed
normal LV function. Baseline biochemistry and hematological tests were normal. Coronary angiography (Figure 1
and 2) was done which revealed signiﬁcant double-vessel
disease, with distal 50% stenosis in left main (LM), long
lesion in proximal-mid left anterior descending (LAD) with
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Figure 3: IVUS images of the atherosclerotic plaque informed at the site of myocardial bridging A) systole and B) diastole before stenting
and C) systole and D) diastole after stenting. A “half-moon”–like area surrounding the tunneled segment is present during the entire cardiac
cycle.

95% stenosis and a mid-muscle bridge causing 30% systolic
compression, ostial 90% stenosis in the ﬁrst diagonal branch
(D1), proximal 80% stenosis in dominant left circumﬂex
(LCX) and a normal, relative small right coronary artery
(RCA).
Subsequently, we performed IVUS examination (Figure 3)
to investigate the presence and the extent of coronary stenosis
and myocardial bridging. IVUS examination demonstrated
diﬀused plaque formed from mid LAD and LCX to LM,
with plaque rupture phenomenon in LM, and a half-moonshaped, echolucent area surrounding the bridge during the
entire cardiac cycle in mid LAD, with atherosclerotic plaque
formed in the lumen.
Double-vessel angioplasty for LM, LAD and LCX was
planned and Cullote technique was used in the bifurcation
lesion. The LAD and LCX stenosis were predilated and then
a 3.0×28 mm and a 3.5×28mm DES (XIENCE V, everolimus
eluting coronary stent, Abbott Vascular, Santa Clara, CA)
were deployed at 12 and 14 atmospheres respectively from
the tunneled segment in mid LAD to LM, a 4.0×28 mm DES
(XIENCE V) was deployed at 14 atmospheres from proximal
LCX to LM. Postdilation was performed at the ostia of the
bifurcation.

3. Discussion
Myocardial bridges are most commonly localized in the
middle segment of LAD [2, 3]. At present, the gold standard
for diagnosing myocardial bridging remains to be coronary
angiography with the typical milking phenomenon induced
by systolic compression of the tunneled segment [11, 12].
However, intracoronary ultrasound test allows an accurate
assessment of vascular anatomy and provide more morphological features [2, 6, 9, 13]. Sometimes, the milking eﬀect
may be unconspicuous, and in this situation, IVUS will help
to detect the myocardial bridging and improve the prevalence.
In our case, the compression of the tunneled segment before
stenting was not appreciated angiographically maybe because
of the severe stenosis in the proximal LAD, while the
myocardial bridging was obviously identiﬁed in IVUS.
The occurrence of atheromatous changes in the tunneled
coronary segment is still controversial. Traditionally, it
was considered that atherosclerotic plaque rarely formed in
the tunneled segment, which is supported by studies on
a cellular level showing that in contrast to proximal and
distal segments, foam cells and modiﬁed smooth muscle cells
were missing in patients’ tunneled segments [6, 10, 14].
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Figure 4: The follow up of coronary CTA showed no restenosis A) and B), no late lumen loss in LAD C) and LCX D).

Whereas, the segment proximal to the myocardial bridging
frequently shows atherosclerotic plaque formation, because
of hemodynamic forces, endothelial dysfunction, release of
endothelial vasoactive agents, which is supported by autopsy
and clinical observations [2, 4, 6, 14]. However, in our case,
notable atherosclerotic plaque formation was observed in the
tunneled segment. Some other authors also claimed that the
atherosclerotic process occured in the tunneled segment with
the same severity and frequency as it did in the epicardial
coronary segments [15, 16]. Maybe there lies
some undeﬁned mechanisms and further studies on animal
models are needed to make them clariﬁed.
Currently, only symptomatic patients with myocardial
bridging are intended to be treated. Therapeutic approaches
that have been attempted for myocardial bridging includeβblockers [4, 6], calcium channel blockers [6, 9], stenting [17–
19],
minimally invasive coronary artery bypass grafting
(CABG) [20], and surgical myotomy [21]. Concern has
been raised about stenting in tunneled segment because of
two reasons below. First, high inﬂation pressures may be
required for optimal stent implantation, with a higher risk of
coronary perforation. Second, previous studies revealed high
AgiAl
Publishing House

| http://www.agialpress.com/

restenosis rates, stent thrombosis and stent compression [17–
19]. In our case, a decision was made to deploy a stent from
the tunneled segment because the muscle bridging lies in the
outﬂow region of the stent and the narrowing was signiﬁcant,
which is prone to lead to stent thrombosis.
One year later, the follow up of coronary computed
tomography angiography (CTA) showed no late lumen loss
or compression of the stent in the tunneled segment.
There’s no restenosis observed in LM, LAD or LCX.

4. Conclusion
Generally speaking, stenting in tunneled segment is not
recommended because of high risk of coronary perforation
and restenosis. In this case, a stent was placed to eliminate
severe stenosis in the segment of myocardial bridging.
However, the safety of DES for treatment of the tunneled
segment as in this case needs validation in further studies.
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