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A segment of coronary arteries traveling through the myocardium is known as myocardial bridging. Sev-
eral reports have shown reduced fractional flow reserve (FFR) associated with myocardial bridging. We
report a case in which FFR was measured in the left anterior descending artery involving both myocardial
bridging and fixed stenosis.
<Learning objective: We demonstrated a case in which fractional flow reserve (FFR) was measured in
the left anterior descending artery involving both myocardial bridging and fixed stenosis. Measurement
of FFR was useful to guide PCI for the lesion modified by myocardial bridging.>

© 2012 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.

Introduction

A segment of coronary arteries traveling through the
myocardium is known as myocardial bridging [1-10]. Its typ-
ical angiographic presentation is the systolic milking effect due
to transient myocardial vessel compression. Although myocardial
bridging is generally considered benign, it has been shown to
cause myocardial ischemia, conduction disturbances, cardiac
arrhythmias or sudden death. Measurement of fractional flow
reserve (FFR) is increasingly used to evaluate the physiological
significance of intermediate coronary stenoses [11-16]. In this
report, we describe a case in which FFR was measured in the left
anterior descending artery involving both myocardial bridging and
fixed stenosis.

Case report

A 72-year-old man with effort angina underwent treadmill exer-
cise test. Because of positive ischemic changes during exercise,
he was admitted for cardiac catheterization. Coronary angiogra-
phy showed a myocardial bridging in the mid segment and a fixed
stenosis in the distal segment of the left anterior descending artery
(LAD) (Fig. 1). Systolic compression of the mid segment was seen
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with return to a normal caliber during diastole (arrow head). A
pressure wire (PressureWire, RADI Medical Systems) was advanced
beyond both the myocardial bridging and the fixed stenosis, and a
pressure sensor was positioned at the site distal to the stenosis. The
ratio of mean distal intracoronary pressure to mean aortic pres-
sure (Pd/Pa) was 0.96. After intravenous adenosine triphosphate to
obtain maximal coronary blood flow, FFR was 0.71 suggesting that
the combination of the myocardial bridging and the fixed stenosis
could cause myocardial ischemia. Percutaneous coronary interven-
tion (PCI) was performed for the fixed stenosis using drug-eluting
stent (Fig. 2). After successful PCI, subsequent FFR became 0.82.
When the pressure sensor was positioned precisely at the site prox-
imal to myocardial bridging by pullback maneuver, Pd/Pa increased
to 0.92. When the pressure sensor was positioned precisely at the
proximal segment by further pullback maneuver, Pd/Pa remained
to be 0.92. After the procedure, his symptoms disappeared. He was
discharged the following day.

Discussion

We demonstrated a case in which measurement of FFR was use-
ful to guide PCI for an obstructive LAD modified by myocardial
bridging.

Several reports have shown reduced FFR associated with
myocardial bridging and its normalization with successful coronary
stenting [8,9]. In the current case, initial FFR was 0.71 suggest-
ing that the combination of the myocardial bridging and the
fixed stenosis could cause myocardial ischemia in the LAD. After
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End-diastole

End-systole

Fig. 1. End-diastolic (upper panels) and end-systolic (lower panels) coronary angiograms. Arrowhead shows the site of myocardial bridging. Fractional flow reserve (FFR)
was 0.71.

Pd/Pa=0.82

Before PCI After PCI

Fig. 2. End-diastolic coronary angiograms before and after percutaneous coronary intervention (PCI). The pressure sensor was positioned by pullback maneuver, and the ratio
of mean distal intracoronary pressure to mean aortic pressure (Pd/Pa) was measured during hyperemia at each position. Arrowhead shows the site of myocardial bridging,
and arrows show the sites of pressure sensor.
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successful PCI, subsequent FFR was 0.82 suggesting that the
myocardial bridging caused an intermediate stenosis without phys-
iological significance, and was in part associated with the reduced
FFR before PCI. On the basis of these findings, additional PCI for
the myocardial bridging was avoided. Schwarz et al. previously
showed that myocardial vessel compression in myocardial bridg-
ing was not limited to ventricular systole but was also carried
on to early and mid-diastole [10]. Because coronary perfusion
mainly occurs during diastole, this compression can cause myocar-
dial ischemia. In the current case, if FFR was less than 0.75 after
successful PCI for the stenosis, additional PCI for the myocar-
dial bridging should be required. Park et al. recently reported the
usefulness of measurement of FFR after intravenous dobutamine
in the functional assessment of myocardial bridging [16]. They
demonstrated that 2 of the 17 lesions associated with myocar-
dial bridging became functionally significant after intravenous
dobutamine. In the current case, we did not use dobutamine, and
there was a possibility that myocardial bridging was functionally
underestimated.

Therapeutic strategies in symptomatic patients with a myocar-
dial bridging have been varied including calcium channel blockers
or beta-blockers. The beneficial effects of beta-blockers are based
on their negative inotropic and chronotropic actions, which should
lead to a reduction in myocardial vessel compression and a prolon-
gation of diastolic intervals. Further studies are necessary to clarify
whether additional these agents reduce adverse cardiac events in
patients with both myocardial bridging and fixed stenosis.

In conclusion, measurement of FFR might be useful for lesions
accompanied with fixed stenosis and myocardial bridging.

References

[1] Bursides C, Edwards JC, Lansing AJ, Swarm RL. Arteriosclerosis in the intramu-
ral and extramural portions of coronary arteries in human heart. Circulation
1956;13:235-41.

[2] Poppi A. Myocardial bridges and ischemic heart disease. Eur Heart ]
1980;1:239-45.

[3] van Brussel BL, van Tellingen C, Ernst MP, Plokker HW. Myocardial bridging: a
cause of myocardial infarction? Int ] Cardiol 1984;6:78-82.

[4] VasanRS, Bahl VK, Rajani M. Myocardial infarction associated with a myocardial
bridge. Int ] Cardiol 1989;25:240-1.

[5] Kurisu S, Inoue I, Kawagoe T, Ishihara M, Shimatani Y, Mitsuba N, Hata T,
Nakama Y, Kisaka T, Kijima Y. Acute myocardial infarction associated with
myocardial bridging in a young adult. Intern Med 2004;43:1157-61.

[6] Ge ], Erbel R, Rupprecht HJ, Koch L, Kearney P, Gorge G, Haude M, Meyer J.
Comparison of intravascular ultrasound and angiography in the assessment of
myocardial bridging. Circulation 1994;89:1725-32.

[7] Ge ], Erbel R, Gorge G, Haude M, Meyer ]J. High wall shear stress proximal to
myocardial bridging and atherosclerosis: intracoronary ultrasound and pres-
sure measurements. Br Heart ] 1995;73:462-5.

[8] Prendergast BD, Kerr F, Starkey IR. Normalisation of abnormal coronary frac-
tional flow reserve associated with myocardial bridging using an intracoronary
stent. Heart 2000;83:705-7.

[9] Kurtoglu N, Multi B, Soydinc S, Tanalp C, Izgi A, Dagdelen S, Bakkal RB, Dindar
I. Normalization of coronary fractional flow reserve with successful intracoro-
nary stent placement to a myocardial bridge. ] Interven Cardiol 2004;17:33-6.

[10] Schwarz ER, Klues HG, vom Dahl J, Klein I, Krebs W, Hanrath P. Functional,
angiographic and intracoronary Doppler flow characteristics in symptomatic
patients with myocardial bridging: effect of short-term intravenous beta-
blocker medication. ] Am Coll Cardiol 1996;27:1637-45.

[11] Pijls NH, Van Gelder B, Van der Voort P, Peels K, Bracke FA, Bonnier HJ, el Gamal
MIL. Fractional flow reserve: a useful index to evaluate the influence of an epicar-
dial coronary stenosis on myocardial blood flow. Circulation 1995;92:3183-93.

[12] Pijls NH, De Bruyne B, Peels K, Van Der Voort PH, Bonnier HJ, Bartunek J, Koolen
JJ, Koolen JJ. Measurement of fractional flow reserve to assess the functional
severity of coronary artery stenoses. N Engl ] Med 1996;334:1703-8.

[13] Bech GJ, De Bruyne B, Pijls NH, de Muinck ED, Hoorntje JC, Escaned ], Stella PR,
Boersma E, Bartunek J, Koolen JJ, Wijns W. Fractional flow reserve to determine
the appropriateness of angioplasty in moderate coronary stenosis: a random-
ized trial. Circulation 2001;103:2928-34.

[14] De Bruyne B, Sarma]. Fractional flow reserve: a review. Heart 2008;94:949-59.

[15] Tonino PA, De Bruyne B, Pijls NH, Siebert U, Ikeno F, van’t Veer M, Klauss V,
Manoharan G, Engstrem T, Oldroyd KG, Ver Lee PN, MacCarthy PA, Fearon
WF. FAME Study Investigators Fractional flow reserve versus angiography
for guiding percutaneous coronary intervention. N Engl ] Med 2009;360:
213-24.

[16] Park K, Youn TJ, Park KW, Na SH, Lee HY, Kang HJ, Chung WY, Koo BK, Chae [H,
Choi DJ, Kim HS, Oh BH, Park YB. Physiologic evaluation of myocardial bridging:
a new analysis for an old disease. Can ] Cardiol 2011;27:596-600.



	Measurement of fractional flow reserve in a patient with combined myocardial bridging and coronary fixed stenosis
	Introduction
	Case report
	Discussion
	References


