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The Challenge of Myocardial Bridging
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Coronary artery myocardial bridging is common and, in most cases,
a bystander that is incidentally recognized at the time of invasive cor-
onary angiography or cardiovascular computed tomography angiog-
raphy (CCTA). The prevalence of myocardial bridges has been reported
in multiple series and ranges from 2% to 7% with invasive coronary
angiography but is specifically higher with CCTA (19%-22%) and at
autopsy (as high as 45%).1-4

Although most observed myocardial bridges are clinically benign,
there are numerous case reports of ischemia or even infarction that
have been attributed to dynamic compression in bridge segments.5

The features of myocardial bridges that are associated with clinical
significance are an intramyocardial depth of >2 to 4 mm and a length
of 10 to 30 mm.6 Notably, systolic compression alone is unlikely to
cause clinically significant ischemia. The correlation between intra-
vascular imaging, Doppler flow assessment, and quantitative coronary
angiography has demonstrated delayed luminal expansion in early
diastole and abrupt early diastolic flow acceleration in constricted
lumens.7,8 This results in a decrement in the coronary perfusion
pressure across the bridge segment, which can be measured using
either a full-cycle fractional flow reserve or nonhyperemic ratio such as
instantaneous wave-free ratio or resting full-cycle ratio.7 Hemody-
namic perturbations in bridge segments result in altered endothelial
cell morphology at the entrance to tunneled intramyocardial seg-
ments related to low wall shear stress and changes in the expression of
vasoactive agents such as endothelial nitric oxide synthase,
endothelin-1, and angiotensin-converting enzyme.8,9 As a result, the
presence of myocardial bridging is also associated with both epicar-
dial and microvascular endothelial dysfunction.10,11

In many cases, the treatment of symptomatic myocardial
bridging involves pharmacologic therapy to increase diastolic filling
time and reduce myocardial contractility.4,11 This is most commonly
achieved with beta-blockers or nondihydropyridine calcium-channel
blockers; however, in refractory cases, surgical management may
be considered.12 Surgical operations for relief from physiologically
significant bridging can include surgical myotomy of the myocardial
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bridge (“unroofing”) or coronary artery bypass graft surgery. The
long-term success of these operations has not been well described,
and single-center registries have reported a rate of recurrent
symptoms of up to 40%.13 Percutaneous coronary intervention (PCI)
with stent placement can effectively resolve the hemodynamic
pressure gradient across bridge segments; however, this has not
become routine practice because of high rates of in-stent reste-
nosis (75% for bare metal stents and 25% for drug-eluting stents)
and concerns for stent fracture or perforation at the time of
intervention.4

In this issue of JSCAI, Sawhney et al14 report a case of a patient who
underwent surgical unroofing for the management of a symptomatic
myocardial bridge but developed recurrent symptoms within 2 years
and successfully underwent PCI with stenting, leading to symptom relief
and resolution of a provocable pressure gradient across the bridge with
dobutamine. It is important to note that a pharmacologic positron
emission tomography scan did not show evidence of ischemia, and
post-PCI follow-up was performed only at 3 months.

To illustrate the challenge of diagnosis and treatment in patients with
myocardial bridges, we briefly present a similar case. A 59-year-oldWhite
woman with a history of hyperlipidemia, hypertension, and chronic pain
due to a prior motor vehicle accident had a history of several years of
exertional chest pressure and dyspnea, consistent with Canadian Car-
diovascular Society class III symptoms. She presented to the emergency
department with an increase in the intensity of symptoms, leading to
CCTA, which demonstrated no obstructive coronary artery disease and
no specific mention of a myocardial bridge. An echocardiogram
demonstrated normal cardiac function, with no significant abnormalities.
In addition to her exertional symptoms, she reported episodic resting
chest pain, which responded to nitroglycerin. Given the progressive
symptoms, she was referred for coronary functional angiography (CFA) for
the evaluation of the presence of coronary microvascular dysfunction
and/or coronary artery vasospasm. Angiography revealed mild coronary
artery disease (<30%), with evidence of a mild, midleft, anterior
descending (LAD) artery myocardial bridge. CFA using a Doppler flow
ysiology.

vascular Angiography and Interventions Foundation. This is an open access article under

Delta:1_given name
Delta:1_surname
Delta:1_given name
https://doi.org/10.1016/j.jscai.2022.100559
mailto:Tim.Henry@thechristhospital.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jscai.2022.100545&domain=pdf
https://doi.org/10.1016/j.jscai.2022.100545
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.jscai.2022.100545


2 Editorial / Journal of the Society for Cardiovascular Angiography & Interventions 2 (2023) 100545
wire revealed a markedly abnormal coronary flow reserve of 1.5 in the
LAD, consistent with severe endothelial-independent coronary micro-
vascular dysfunction. Intracoronary infusion of middose acetylcholine
(36.4 μg) resulted in vasoconstriction in the mid-to-distal LAD, consistent
with endothelial-dependent microvascular dysfunction. With high-dose
(108 μg) acetylcholine infusion, she developed 70% epicardial coronary
artery vasospasm at the distal portion of the myocardial bridge. With
intracoronary nitroglycerin, she hadmore prominent systolic compression
of the myocardial bridge. Therefore, her diagnosis was a symptomatic
myocardial bridge with concomitant endothelial dysfunction and
endothelium-dependent microvascular dysfunction, and mechanical
treatment of the bridge alone would be unlikely to relieve her symptoms.
She was treated with a statin, angiotensin-receptor blocker, high-dose
beta-blocker, dihydropyridine calcium-channel blocker, and cardiac
rehabilitation, with improvement to stable Canadian Cardiovascular So-
ciety class II symptoms.

These cases demonstrate the challenge of managing patients with
symptomatic myocardial bridging and the need for complete evalua-
tion of coronary physiology, including CFA, for the presence of
concomitant coronary microvascular dysfunction and coronary vaso-
constriction. Surgical therapies, such as unroofing or coronary artery
bypass, may be therapeutic in some cases; however, many patients
develop recurrent symptoms or complications, including pericarditis.
There may be a role of PCI in the management of patients with symp-
tomatic and physiologically significant bridging as a standalone therapy
or for those with recurrent symptoms after surgical therapy; however,
before proceeding with mechanical relief of the bridge, either surgically
or percutaneously, complete evaluation and treatment of coronary
microvascular dysfunction and vasospasm must be considered given
the frequent prevalence of vasoconstriction and microvascular
dysfunction at the site of myocardial bridging. More long-term data are
direly needed regarding the technical success and long-term outcomes
if PCI is to be considered for the management of myocardial bridging.
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