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MYOCARDIAL BRIDGE AND CORONARY ARTERY FISTULAS IN A PATIENT WITH ANGINA
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Cardiovascular diseases (CVDs) are the leading cause of mortality among the population. At the core of the progression of the
coronary heart disease is the atherosclerosis of the coronary arteries, which is found in majority of patients suffering from
angina and in patients with myocardial infarction. However, in some cases, coronary angiography reveals, that patients with
the mentioned clinical manifestations have their coronary arteries unchanged. This is treated as syndrome X or microvascular
angina. Along with that, development or aggravation of the coronary heart disease may be based on the congenital peculiarities
in the coronary arteries location and structure, such as muscular bridges and fistulas of the coronary artery. This is confirmed
by a number of studies, which indicate the role of the above mentioned pathologies in the occurrence of angina and myo-
cardial infarction. Nevertheless, there is also the opposite view, which is supported by a number of specialists. According to
them, the presence of the mentioned peculiarities in the structure of the coronary channel is deemed as the patient-specific
norm. Hence, the issue of the surgical treatment of the patients with the aforementioned coronary arteries anomalies remains
controversial. The clinical case report of the patient with the symptoms of angina pectoris, in which the coronary angiography
did not reveal the stenosis of the coronaries arteries, but located the myocardial bridge and the coronary fistula. The role of
the congenital coronary vessels pathology in the angina pectoris is analyzed. The diagnosis guidelines and the tactics of the
conservative and surgical treatment of patients with the above mentioned syndromes are discussed.

Keywords: myocardial bridging; coronary artery fistulas; congenital anomalies of coronary arteries; coronary spasm;
fractional flow reserve.
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CepoeyHo-cocyancTble 3aboneBaHns IBNAIOTCS BedyLlel NpuunHOM cMepTu. B ocHoBe pa3BuTus mwemmndeckor 6onesHn cepaua
NeXXWUT aTepoCKIepo3 KOPOHAaPHbIX apTepui, KOTOpbIM 0OHAPYXMBAKOT Yy BOMbLWMHCTBA GONbHbIX, CTPAAAIOWMX CTEHOKAPAMEN,
My NaumeHToB C MHGapKTOM Muokapaa. OaHako B pafde C/yvyaeB y AuL, C 3TUMU KJMHUYECKUMM NPOSIBAEHUAMU KOPOHApPHbIe
apTepuu Npu aHrMorpadum o0kasblBalOTCS HEM3MEHEHHbIMU. DTO COCTOSIHME 0603HAYAOT KakK CMHAPOM X, UM MUKPOBACKYNSIPHYHO
CTeHOKapamio. Hapsaay € 3TUM B OCHOBE pa3BUTUS MK YCYrybrieHUs TeueHns ueMmnyeckon 60n1e3Hu cepaLia MoryT nexaTb BPOX-
[leHHble 0COBEHHOCTU PACMONIOXKEHUS U CTPOEHUS KOPOHAPHbIX apTepui, K KOTOPbIM OTHOCAT MbILEYHble MOCTUKMU U DUCTYNbI
KOPOHapHOW apTepuu, YTO NOATBEPXKAEHO PSAOM UCCNEeN0BaHWUM, B KOTOPbIX YKa3bIBAETCSA HA PO/b 3TUX NATONOMMI B BO3HUKHO-
BEHWUM CTEHOKapAMU 1 UHdapKTa Muokapaa. OfHaKo CyLlecTByeT M MPOTUBOMONIOXKHOE MHEHWE — YaCTb CMeLManMCcToB NpusHaeT
HannuMe AAHHbIX BPOXAEHHbIX OCOOEHHOCTEeN CTPOeHUsi KOPOHApHOro pycia MHAMBWMAYasbHbIM BapuMaHTOM HOpMbl. B cBs3n
C YeM B HaCToOsLLEe BPEMSI OCTAeTCs CMOPHbIM BOMPOC XMPYPruyeckoro seyveHus 6oNbHbIX C BbllleyKa3aHHbIMU aHOMANUSIMU
BEHEYHbIX apTepuit. B cTaTbe npuBeLeHO onMcaHWe GONbHOM CO CTEHOKApAMEN, Y KOTOPOM Mpu KOPOHAPHOW aHrMorpadum He
6b110 0OHaAPYXKEHO NPU3HAKOB CTEHO3UPOBAHMS KOPOHAPHbIX apTEPUIA, HO BbISIBNIEHbI MbILIEYHbIA MOCTUK U DUCTYNA KOPOHAPHOM
apTepuu; NpoaHanM3MpPOBaH BKIAL BPOXAEHHOM NaTONOrMU BEHEYHbIX COCYA0B B Pa3BUTME CTEHOKAPAMM HAMPSHKEHMS, @ TakxKe
006CyX/AalTCs AMArHOCTMKA, TaKTUKa KOHCEPBATUBHOIO M XMPYPrMUYecKoro fiedeHns BoabHbIX C AaHHBIMU aHOMANUSMK.

KnioueBble cnoBa: MMOKapAManbHbIM MOCTUK; KOPOHapHasa GUCTyNa; BPOXKAEHHbIE aHOMANNMN KOPOHAPHbIX apTepuit; KOpo-
HapHbIi cnasm; GpakLMOHHbIA pe3epB KPOBOTOKaA.

Cardiovascular diseases, primarily coronary heart ous ages in industrialized countries. The pathomor-
disease, and brain disease are the leading causes of phological basis of coronary heart disease is coro-
premature mortality and disability in people of vari- nary atherosclerosis, which is found in most patients
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with angina pectoris and in patients with myocardial
infarction. However, in approximately 5%-10% of
patients with these clinical manifestations, angiog-
raphy shows unchanged coronary arteries [2]. This
condition is referred to as Syndrome X, or microvas-
cular angina, and it indicates the role of endothelial
dysfunction in such cases [7].

Additionally, location and structure congenital
anomalies of the coronary arteries can lead to the
development of myocardial ischemia. Normally, the
main coronary arteries are located on the surface
of the epicardium. In some cases, a short section
of the artery is immersed in the myocardium (ar-
tery “tunneling”), which is called a muscle bridge.
Muscle bridges occur in 5%—12% of patients and
are more likely to be presented in the left anterior
descending artery [9]. The submerged segment of
the artery has a normal diameter in diastole, but
the diameter tapers sharply during each systole. The
coronary arteries are supplied with blood during di-
astole, that is, it would seem that the muscle bridges
do not contribute to the limitation of blood flow
to the coronary arteries. However, deep and long
muscle bridges can restrict coronary blood flow into
the diastole as well. This is due to a number of
factors, such as impaired diastolic function i. e.,
myocardial hypertrophy, endothelial dysfunction
and its associated risk factors (arterial hyperten-
sion, dyslipidemia, smoking), and coronary artery
spasm. In these cases, muscle bridges are associated
with angina pectoris, myocardial infarction, rhythm
disturbances, and sudden death [5].

Another anomaly of the coronary arteries is fis-
tula i. e., the artery communicates with the heart
chambers or large vessels, including vena cava and
pulmonary artery. Communication with the left ven-
tricle is often asymptomatic, but significantly large
shunts are accompanied by an increase in pressure
in the left ventricle, as well as by hypertrophy and
dilatation of the left ventricle. In some patients,
myocardial ischemia distal to the fistula is ob-
served [12].

Treatment for patients with angina pectoris asso-
ciated with a myocardial bridge has been described
in several medical reference books. A promising re-
search method used to objectify the role of a myo-
cardial bridge in the development of pain is the
assessment of the fractional flow reserve (FFR) by
coronary angiography. This method is used to as-
sess the risk of myocardial ischemia. The fractional
reserve of blood flow is defined as the maximum
blood flow in the myocardium in the presence of
stenosis divided by the theoretical maximum blood
flow in the absence of stenosis. A measurement of

FFR <0.75 is considered to be hemodynamically
significant. A method in which conductors measure
pressure (a pressure sensor mounted in a wire con-
ductor) and a Doppler method for estimating blood
flow velocity using spectral analysis are the two
methods in which information about hemodynam-
ics based on the fractional reserve of blood flow is
obtained [3].

In some patients, pain is also caused by vaso-
spasm. Spontaneous vasospasm is seldom detected
during coronarography. Therefore, when variant
angina is suspected, performing provocative tests
is necessary. The results of testing samples from
patients with muscle bridges using these tests have
unique characteristics. Thus, an acetylcholine test
was performed in 114 patients with chest pain dur-
ing coronary angiography. The results showed that
41 patients had a myocardial bridge which was lo-
cated in the middle segment of the left anterior de-
scending artery in all these patients [10]. We found
a description of a patient with multiple vasospasms
during coronary angiography with intense anginal
pain occurring immediately before a planned ex-
amination. After intracoronary administration of
nitroglycerin, the vasospasm regressed everywhere
except for the middle segment of the left anterior
descending artery, which is where the myocardial
bridge was indicated. After provocation with ace-
tylcholine, vasospasm occurred only at the localiza-
tion site of the myocardial bridge [8]. Patients with
muscle bridges can be treated conservatively or by
using invasive methods. Recommended drugs for
patients with muscle bridges are calcium antagonists
and beta-blockers.

Currently available methods of surgical correc-
tion for this pathology include tunnelized segment
stenting, coronary artery bypass grafting, supraar-
terial myotomy, and laser myotomy. According to
published data, various results have been obtained
for non-drug treatment in patients with muscle
bridges. According to Fu Wai Hospital (2005), a
somewhat better long-term result of treatment was
observed in the group of patients who underwent
surgical treatment, which included coronary ar-
tery bypass grafting (n = 8) and supraarterial myo-
tomy (n=7). Coronary angiography performed
24 months after the intervention showed neither
a recurrence of angina pectoris nor restenosis and
shunt dysfunction. Additionally, 2/4 patients who
underwent balloon angioplasty and stenting experi-
enced recurring angina after 3 and 7 months, respec-
tively. The control coronary angiography showed
hyperplasia of the tunnelized artery and systolic
compression [11].
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It is interesting that the very presence of this
congenital pathology is recognized by some experts
as an individual variant of normal coronary artery
topography due to its high frequency in patients.
Additionally, there is evidence that the risks of ad-
verse outcomes depend on the depth of the muscle
bridge. The tunneled segment varies in depth from
0.5 to 10 mm. The length of the muscle bridge
varies from 10 to 30 mm [1]. After analyzing the
results of an autopsy study on hearts with muscle
bridges, A. Morales et al. concluded that, in deep
tunnelized segments, myocardial changes are not
normal and may be associated with an increased
risk of sudden death, including sudden death during
physical exertion [6].

The feasibility of surgical intervention for coro-
nary fistula is determined by the hemodynamic sig-
nificance of the fistula. According to the literature,
discussing surgical strategies for closing coronary
fistulas, even in children, is necessary because of
the risk of complications, including thrombosis,
endocarditis, aneurysmically dilated vessel rupture,
and myocardial infarction, progressing in the future.
Depending on the anatomical features of a coronary
fistula, an interventional or surgical technique is
used for treatment. Percutaneous fistula occlusion
is the optimal treatment for coronary fistula. How-
ever, some literature sources indicate that adults can
experience complications in the form of device mi-
gration, myocardial infarction, fistula recanalization,
and thrombus formation. Therefore, in patients with
borderline risk, including those with small fistu-
las, performing regular examination using coronary
angiography and echocardiography is advisable for
recognizing dilatation of the vessel supplying the
fistula [4].

We observed a patient with angina pectoris who
showed no signs of coronary artery stenosis but
showed a muscle bridge and fistula of the coronary
artery on angiography. The patient (76-year-old)
was hospitalized as planned, so that a treatment

strategy considering persistent chest pain could be
determined. Medical history of the patient included
hypertension for 10 years, with a maximum blood
pressure of 200/100 mm Hg and with the frequently
observed value of 110/60 mm Hg associated with
antihypertensive therapy. In January 2014, the patient
was repeatedly hospitalized and was diagnosed with
unstable angina pectoris. The patient described the
chest pain as a pressing discomfort behind the ster-
num and in the left half of the chest that presented
throughout the day but more often at night. The dura-
tion of the pain varied and sometimes persisted for
more than an hour. At night, the pain intensified
when the patient turned onto her left side. Nitrates
did not have any pronounced effect. She complained
of a decrease in exercise tolerance throughout the
past two years.

From March 18, 2014 to April 1, 2014, she was
treated at a hospital in an emergency for suspected
unstable angina. The patient underwent coronary
angiography, which revealed a myocardial bridge
of the left anterior descending artery with dynamic
stenosis of up to 70%, and a small shunt from the
pool of the left coronary artery into the left ventricle
was revealed using contrast medium (Fig. 1 a, b).
Coronary artery stenosis was not detected. On dis-
charge, additional examinations, including Holter
ECG monitoring and stress echocardiography, were
recommended to the patient. Disaggregants (acetyl-
salicylic acid), calcium antagonists (amlodipine),
diuretics (torasemide), ACE inhibitors, and beta-
blockers were prescribed as components of a per-
manent medical treatment.

From June 20, 2014 to July 4, 2014, the patient
was hospitalized, as planned, for follow-up exami-
nation. Stress echocardiography did not show de-
terioration in the regional contractility of the left
ventricular myocardium. However, an insufficient
coronary reserve of the left anterior descending ar-
tery i. e., a small increase in the maximum diastolic
velocity from 42 cm/s to 48 cm/s, which is less

a

b

Fig. 1. Myocardial bridge of the left anterior descending artery (coronary angiography) diastole (a), systole (b)
Puc. 1. MbiweyHblii MOCTUK NepeaHel HUCXOAsALWENH apTepun (KOpoHapHasa aHruorpacdus) B amacrony (a) u B cucrony (b)
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than double, was detected. A reliable indicator for
hemodynamically significant stenosis is an increase
in linear velocity of blood flow in the stenosis zone
by a factor of 2 or more. Holter ECG monitoring
showed that, during the day, a sinus rhythm with a
tendency towards moderate bradycardia and a slightly
pronounced supraventricular ectopic activity in the
form of episodes of atrial rhythm and solitary extra-
systoles were recorded. The registered pauses, which
lasted up to a maximum of 1424 ms, were due to
sinus arrhythmia, and the number of single ventricu-
lar extrasystoles was minimum. No life-threatening
rhythm and conduction disturbances were found. Af-
ter the examination, the patient was consulted by a
cardiac surgeon, who concluded that there were no
indications for surgical treatment. He recommended
continuing conservative therapy. Therefore, dose of
2 tablets of sydnopharm at night was included in the
medication regimen. During the therapy, no signifi-
cant clinical improvement was noted.

A few years later, the patient was again hos-
pitalized because of increased chest pain and a
strategy for further treatment was determined. ECG
showed sinus bradycardia (medically determined)
with a frequency of 46-57 beats per minute, devia-
tion of the electrical axis to the left that blocked
the anterior-upper branching of the left branch of
the His bundle, and left ventricular hypertrophy
with disturbance in the ischemic repolarization pro-
cesses, including negative T waves in the lateral
wall region, septum, and apex of the left ventricle.
Based on the results of the treatment strategy dur-
ing hospitalization and considering the ineffective-
ness of antianginal therapy, repeated planned coro-
nary angiography was recommended to the patient.
It is possible that, during the three years since the
first coronarography, the patient developed steno-
sis due to atherosclerosis of the coronary arteries,
which would explain why the therapy was inef-
fective. However, severe angina pectoris had been
observed in the patient for a long time before the
she underwent coronary angiography, which did not
show stenosis of the coronary bed. Therefore, it can
be concluded that the pain is associated with the
myocardial bridge, as hemodynamic coronarogra-
phy did not show a negative effect on the coronary
artery.

This case demonstrates a combination of two con-
genital anomalies, muscle bridge and coronary artery
fistula, in the structure of the coronary arteries with-
out coronary artery stenosis in an elderly patient with
angina pectoris, as shown on angiography. Shunting
of blood from the pool of the left coronary artery
into the left ventricle was insignificant. Addition-

ally, the muscle bridge was of primary importance
in the development of angina pectoris. Conservative
treatment was ineffective. Repeating coronary angi-
ography and performing diagnostic provocative tests
to choose an optimal method of muscle bridge cor-
rection is planned for the patient.
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