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Abstract

Myocardial bridges (MB) are a congenital anomaly in which the coronary
artery is partially immersed in the myocardium. The prevalence of MB varies
from 0.5% to 87%, depending on the diagnostic method: selective angiography
detects 0.5-18% of cases, whereas CT angiography, up to 73%.

An analysis of 22 peer-reviewed papers (1986-2023) showed that in 98% of
the cases MB is associated with proximal atherosclerosis due to hemodynamic
disorders (turbulent blood flow, high pressure gradient). However, some
studies deny a direct link or point to the potential protective effect of MB.
Systolic compression of the artery causes myocardial ischemia, especially in
cases of left ventricular hypertrophy or microvascular dysfunction. Clinical

manifestations range from asymptomatic to angina pectoris, ACS, and sudden
death. Treatment includes beta-blockers, stenting, and myotomy, but the lack
of randomized trials limits universal recommendations. The contradictions
in the data emphasize the need to integrate morphological and functional
imaging, as well as to personalize therapy. Long-term cohort studies, risk
stratification algorithms using Al, study of the angular anatomy of coronary
arteries may be prospective lines of further research.
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MuokapaunanbHblie MOCTUKU U NPOKCUMaIbHbIN
aTepockKNepo3 KOPOHapHbIX apTepuit: NaToreHeTUYeckKas
B3aMMOCBSA3b U KJIMHUYecKas 3Ha4MMOCTb

B.H0. KonsiH!, A.B. MaprapsH?, C.H. YemupgpoHoB?

I'BY3 CO «TonbATTMHCKas ropoackas knuHnyeckas 6onsHuua Ne2 umenn B.B. BaHbikuHa»
(TonbsaTTK, Poccuiickas depepauus)
20I'BY BO «TioMeHCKuin rocygapCTBEHHbIN MEeOULMHCKUIA YHUBEPCUTET
MwuHsgpaBa Poccun (TiomeHb, Poccuiickas Pepnepaums)
3dIBOY BO «CamMapckuit rocynapCTBEHHbIN MeauuUUHCKuin yHueepemteT» MuHagpasa Poccum
(Camapa, Poccuiickas dPepepaums)

AHHOTauus

MuokapavanbeHble MOCTUKU (MM) — BpOXIeHHBI BapUaHT aHaTOMUU, IIPU
KOTOPOY KOpPOHApHasl apTepysl YaCTHYHO IIOTpy>eHa B MUOKapA. Pacrpo-
crpaneHHocTs MM Bapsupyer ot 0,5% 1o 87% B 3aBHCUMOCTH OT MeTofia
JIMarHOCTHUKHU: CeJleKTHBHas anruorpadus srissisier 0,5-18% ciryqaes, KT-
anruorpacus — no 73%.

Ananmu3 22 peneHsupyemsix pabot (1986-2023 rr.) nokasai, uro MM acconu-
MPOBaHEI C IPOKCUMAJIBHBIM aTepockiIepo3oM B 98% ciTydaeB 13-3a TeMOIMHA-
MHYeCKUX HapyIIeHuH (TypOysIeHTHBIN KPOBOTOK, BEICOKHI IPaJieHT JJaBiie-
Hust). OfHAKO YaCTh UCCIIEIOBAHUI OTPHIAET NPSIMYIO CBSI3b WM YKa3bIBaeT
Ha NOTeHIHAIbHBIN 3aUTHEIH apdexTr MM. Cucronudeckast KOMIIPeCCHS
apTepHH BBI3bIBaeT UINEMHIO MUOKap/a, 0COOEHHO IIPH IMIIePTPOQUH JIEBOTO
SKeJTyJI0uKa WIIM MUKPOCOCYUCTON AuchyHKIMY. KimHuYeckye NposiBieHust
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BapbUPYIOT OT 6eCCUMIITOMHOrO TedeHust 1o creHokapauy, OKC u BHe3an-
HOM cMmepTH. JledeHne BKIIIOUaeT B—GnoxaTopH, CTEHTHPOBAHHE ¥ MHOTO-
MHUIO, HO OTCYTCTBHE PaH[IOMHU3UPOBaHHbIX UCCIIeIOBAHNI OrpaHUYMBaeT
YHMBepcajbHble peKkoMeHJaluu. [IpoTrBOpeYrs B JaHHBIX IO{4epPKUBAIOT
HeoOXOIMMOCTb MHTerpalyy MopgosIornieckoi U GyHKIIMOHAIbHOM BU3Ya-
JIM3aIY, a TaK)Xe [epCOHAIM3AlMK Tepanuu. [lepcrieKTUBHBIMU ITpefiCTaB-
JIIFOTCSL JIOJITOCPOYHBIE KOTOPTHBIE UCCIIeIOBaHMsl, pa3paboTKa aJIrOpUTMOB
cTpatrdUKaly PUCKa C hcrionb3oBaHreM MU, a Takoke n3yueHue aHTyIIIpHOM
QHATOMUU KOPOHAPHBIX apTepUH.

KurroueBblIe ci1oBa: MUOKapUaIbHBIN MOCTHK, aTepOCKIIep03, KOpOHApHbIe
apTepuy, reMOJJUHAMUKa, UIIeMHsI MUOKap/a.

KoH}IuKT HHTEpecoB: He 3asBileH.
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m INTRODUCTION

myocardial bridge (MB) is an anatomical phenomenon

in which the coronary artery is partially immersed in the
myocardium and exposed to systolic compression. According
to autopsy and modern visualization data, the prevalence of
MB is 40-86%, however, their clinical significance remains
a subject of discussion. Historically, the MB were considered
benign, but the newest research data relate them with the
ischemia of the myocardium, proximal atherosclerosis and
acute coronary events.

In this review, we systematized the data on the correlation
of the MB with the development of proximal atherosclerotic
plaques (PAP), their role in the pathogenic mechanism of
the coronary heart disease (CHD) and the efficiency of
therapeutic approaches. We focused on the need of risk
stratification and integration of functional methods of
assessment of hemodynamics (fractional flow reserve) to
optimize case management of patients with MB.

We analyzed over one hundred publications from
PubMed and eLibrary databases and selected over
twenty peer-reviewed articles published in 1986-2023
for a detailed analysis. The articles selected for analysis
meet at least two of the following criteria: focus on the
presence or absence of the correlation between MB
and PAP; MB incidence rate; presence or absence of
the correlation between MB and myocardial ischemia
(MI); use of visualization methods (CT-angiography,
invasive coronography), as well as autopsy data; clinical,
experimental or histological data; additional parameters
such as age group; patients with acute coronary syndrome
(ACS); number of investigated patients (Table 1). The
articles used in this review were additionally structured and
analyzed for descriptions of localization and parameters
of MB, pathophysiological mechanisms in the tunneled
artery, clinical significance and therapeutic methods.

m ANALYSIS OF METHODS
OF IDENTIFICATION
OF MYOCARDIAL BRIDGES

Many researchers conclude that MB is found in every
third case. The least sensitive (0.5% [1] to 18% [2]) method
of MB diagnostics is selective coronary angiography
(CAG) (Fig. 1).

A diagnostic symptom of the MB is the ‘milking effect’
and/or the ‘step up-step down’ phenomenon caused by the
muscle contraction during systole. It is to be noted that the
CAG of the coronary arteries (CA) is the gold standard
in diagnosing hemodynamically significant stenosis of
the coronary arteries or bypass angiography. It has some
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technical limitations as compared to other new methods
of visualization, e.g. intravascular ultrasound imaging and
multi-slice spiral computed coronary angiography (CT-
CAG). CT-CAG allows for a better visualization of the
MB, from 26.6% [3] to 73% [4] of cases. CT identifies
the MB as a fragment of an artery partially or completely
immersed in the myocardium. The latest developments in
functional assessment further improve the diagnostic value
of CT-CAG in the identification of hemodynamically
significant MBs (Fig. 2).

It follows from the autopsy data that MBs present
greater variability than identified by the above mentioned
examination methods. The lowest result (8% [5]) was
described in the sample of 975 autopsies (without regard
to ACS status). In another study, also without ACS sample,
the authors were able to identify presence of MBs in 40%
of the cases [6]. The study involving surgical treatment
of pediatric patients with MBs aged 11-20 with ACS
symptoms reported high incidence of MBs, up to 86%
[7]. It is worthwhile mentioning the results of a study of
1986 reporting a similar result of 84% [8]. Review articles
and meta-analyses show the average incidence rate of B
19% [9], 24.8% [10], and intervals of 0.5-86% [11] and
5-86% [12]. Such a significant variance of the interval
of identified MBs within the same study method may be
related to specifics of interpretation and classification.
Thus, the relatively superficial MBs (0.5 mm) may have
been disregarded by some researchers. Another important
factor is that out review considers publications both with
a single clinical observation [13] and a largest study
involving CAG in 11267 patients [14].

m PATHOPHYSIOLOGY OF

THE MYICARDIAL BRIDGE

Almost all of researchers concluded that the great
majority of the MBs are localized in the anterior
interventricular branch of the left descending artery
(LAD). The most prevalent localization is the middle third
of the branch (68.7%), proximal third (4.5%), distal third
(26.8%), and the entire basin of the LAD (92.6%). In such
locations as the circumflex of the left coronary artery, the
obtuse marginal branch, diagonal branches and the basin
of the right coronary artery, the bridges are represented
in equally minimal quantities [15]. The depth of the MB
location varies within 1.0-2.7 mm, the length within 8.9-
15.8 mm; the muscle index of the MB (product of the
length and depth of the bridge) was 10.1-42.4. Another
study produced the following results: depth of 1-10 mm,
length of 10-30 mm [15, 16]. No credible correlation with
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MB-MI

Bagmanova ZA. 2007 [1] Review Adults
Jiang L, et al. 2018 [2] CAG 6774 Adults
Nakaura T, et al. 2014 [3] CT-CAG 188 Middle age
Aparci M, et al. 2016 [4] CT-CAG 34 Adults
Micic-Labudovic J, et al. 2015 [5] Autopsy 975 Adults
Lucena JD, et al. 2023 [6] Autopsy 50 Adults
Alsoufi B, et al. 2018 [7] Surgery 14 Children
Ishii T, et al. 1986 [8] Autopsy 642 -
Hostiuc S, et al. 2018 [9] Meta-analysis - Adults
Hong L, et al. 2014 [10] Meta-analysis 5486 -
Yuan SM, et al. 2016 [11] Review - -
Starodubov OD, et al. 2023 [12] Review - -
Zhalilov AK, et al. 2023 [13] Clinical case 1 50 vy.0.
Jiang X, et al. 2021 [14] CAG 11267 Adults
Kabak SL, et al. 2020 [15] CT-CAG 61 -
Lee MS, et al. 2015 [16] Review - Adults
Tian SP, et al. 2014 [17] CT-CAG 9862 Adults
Hong H, et al. 2014 [18] CT-CAG 644 Adults
Corban MT, et al. 2014 [19] Review - Adults
Bruce C, et al. 2023 [20] Meta-analysis 3008 Chidien
Mirzoev NT, et al. 2023 [21] Review 883 Adults
Sizov AV, et al. 2023 [22] Clinical case 1 43

Table 1. Selection and analysis of literature. MB — myocardial bridge; ACS — acute coronary syndrome; M| —

MB-PAP
correlation
0.5-86%
18% Y N N
26.60% Y - Y
73% Y - Y
8% - Y -
40% - Y -
86% Y Y Y
84% Y Y Y
19% - - Y/N
24.80% Y N -
0.5-86% - Y Y
5-86% - Y Y/N
Y Y Y -
9.41% Y Y -
36% Y - Y/N
5-86% Y Y -
32.30% Y Y
100% Y Y
40-80% - Y
- Y Y -
14.40% Y Y
5-87% Y Y Y

myocardial ischemia;

PAB — proximal atherosclerotic plaque; CT-CAG — computed tomographic coronary angiography; CAG — selective coronary angiography

Tabnuua 1. Om6op u aHanu3 numepamypsl. MM — MuokapduaneHbit Mocmuk; OKC — ocmpebili KOpOHapHbIl CUHOPOM;
UM — uwemusi Muokapoa; NAB — npokcumasnbHasi amepockiepomudeckas bnswka; KT-KAIr — komMnblomepHasi momozpacgudeckas
KOopoHapHas aHzuozpagusi; KAIT — cenekmuBHasi KOpoHapHas aHauozpagusi

the sex was found: one publication states that women
demonstrate higher incidence of MBs than men (10.75%
vs. 7.31%) [2], while another states a reverse proportion
(4.03% vs. 9.35%) [5].

A direct average correlation was established between
the morphometric parameters of the MB: the deeper
the position of the fragment of the coronary artery, the
greater the length of that section (direct average credible
non-linear relation) [16]. Almost in all studies, along
with multiple morphometric data on MB parameters
(Iength, depth and their relation, distance to bifurcation,
etc.), their localization and incidence rate, the authors
were consistent in ignoring the angular structure of the
coronary arteries and the nearest branches with respect

Diastole

Systole

Figure 1. Typical characteristics of the myocardial bridge under
angiography. Image (A) shows a MB fragment undergoing systole
compression. In the same artery, the MB segment is not compressed
during diastole (B).

PucyHok 1. Tunu4Hble xapakmepucmuku MM npu KAT.

Ha usobpaxeHuu (A) Budyanusupyemcsi ppaemeHm MM,
noosepearowulics Komnpeccuu B cucmoJty. B motli e apmepuu Bo
BpeMms ouacmorbi (B) ceameHm MM He nodBepzaemcs Komnpeccuu.
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to the tunneled segment. We believe that this could be
quite significant with respect to the major driver of the
proximal atherogenesis of the coronary artery, namely,
the hemodynamic mechanisms in the vessel.
Compression of the tunneled fragment of the
coronary artery during systole is above doubt, whereas
the hemodynamic significance of the vessel stenosis is
disputable and requires functional diagnostic methods.
The degree of stenosis depends on the depth and the length
of the MB and lies within 20% to 99%. The effective
perfusion of the myocardium depends on the heart rate
[13, 15]. The greater portion of the coronary circulation
occurs during the diastole, and the average ratio of the
systolic and diastolic circulation is 0.22 and 0.85 in the
left and right coronary arteries, respectively. It would
seem that the systolic compression of the MB is to cause
but a mild effect on the total effective perfusion of the

Diastole

Systole

Figure 2. A tunneled fragment and a pronounced myocardial bridge
(arrows) in the systole (A) and diastole (B) in the proximal segment
of the LAD (CT angiography of the coronary arteries).

PucyHok 2. TyHHenupoBaHHbIl ppazMeHm u BblpaxeHHbIU
MuokapouasbHbIl MOcmuk (cmpesniku) B cucmony (A) u ouacmorny
(B) B npokcumansHoM ceameHme [MMXKB (KT-KAT).

www.innoscience.ru
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Figure 3. A. The myocardial bridge in the distal third of the LAD
(rectangle) with proximal atherosclerotic plaques (arrows). B.
Myocardial bridge in the middle third of the LAD (rectangle)
with proximal atherosclerotic plaques (arrows).

PucyHok 3. A. MM B ducmanbHol mpemu NMMXXB (npsiMoy2051bHUK)
C NPOKCUMaJsIbHbIMU amepocKiepomuyeckumu basukamu
(cmpenku). B. MM B cpedHeti mpemu MNMMXXB (npsiMoy2051bHUK) ©
nNpoKcuMasibHbIMU amepoCcKiepomu4yecKuMu brswkamMu (cmpesku,).

myocardium. It was proven, however, that the systolic
compression of the tunneled fragment of the coronary
artery continues during the diastole as well, affecting
the main phase of the coronary perfusion. Thus, the
hemodynamic disorders are characterized with a persistent
shrinkage of the diastolic diameter of the artery, increased
blood flow velocity and the onset of the retrograde blood
flow, which results in the decrease of the flow reserve. The
diameter of the tunneled fragment of the coronary artery
is not only less than that of the proximal segment of the
vessel on the whole; moreover, during the diastole there
is a persistent decrease of the intramural section by 34 to
51%. Furthermore, the greater the systolic stenosis, the
lesser the diastolic diameter of the artery, which leads to
the respective decrease of the blood flow and flow reserve
[15]. Similar data was obtained in a different study: at
the moment of diastolic contraction, the diameter of the
coronary artery decreases by 80.6+9.2%, and the constant
diastolic decrease is 35.3+11% in the tunneled fragment.
The diastolic blood flow velocity in the bridge segment was
much higher than that in the proximal and distal thereof
[11]. The assessment of the fraction reserve proved to be
an important tool for the physiological assessment of the
MB. The researchers measured the fraction reserve both
in the baseline condition and in the dobutamine stress test.
Hemodynamic changes caused by the myocardial bridge
were most manifested in the decrease of the diastolic
fraction reserve (from 0.88 to 0.77), while the average
value of the fraction reserve decreased to a lesser degree
(from 0.90 to 0.84). It is considered that the average value
of the fraction reserve is artificially skewed upwards due
to peak systolic pressure; therefore, the preferred method
of assessment is the diastolic fraction reserve [16].
Some studies involved multifactor analyses with
consideration of the patients’ age, diabetes and
cardiomyopathy status credibly established a correlation
of PAP and LAD, specifically, the presence of MB
considerably increased the risk of coronary atherosclerosis
[3, 4, 8, 11, 16-18]. In the proximal segment of the
coronary artery, the atherosclerotic changes in the vessel
wall are identified in 98% cases, and the segment of
the MB itself never undergoes atherosclerotic changes,

www.innoscience.ru

Figure 4. Schematic representation of the relative profile of wall
shear stress (WSS) during LAD angiography systole in a patient with
MB. A: Segments located proximal and distal to MM demonstrate a
relatively low WSS compared to the bridge segment (B).

PucyHok 4. Cxemamu4eckoe u3obpakeHue omHocumesibHo20
npogusisi HanpshkeHusi coBU2a CMeHKU npu aHauogpaguu
FM>KB Bo BpemMsi cucmorsbl Y nayueHma ¢ MM. A — ceameHmbl,
pacnosioXeHHble NpoKcuMasibHee U oucmasnsHee MM,
0eMOoHCMpUpPyM 0MHOCUMesIbHO HU3KOe HanpshkeHue coBu2a
CMmeHKU NO CpaBHEHUK C MOCMOBUOHbLIM ceameHmoMm (B).

because the walls of the vessel lack the smooth muscle
cells of the synthetic type, the ones that have the main role
in the formation of the atherosclerotic plaque [19]. The
higher pressure gradients in the arterial segments, located
more proximally than the MB, may be the most powerful
driver for the cholesterol to move to the endothelial layers
when the patients demonstrate high cholesterol levels.
The ingress of cholesterol, particles of lipoproteins of
phagocytic cells may be identified as the ‘inoculation
effect’ under high pressure gradient only in the proximal
segment of the tunneled artery (Fig. 3).

Lack of atherosclerosis in patients without
hyperlipidemia may be the grounds for lowering the
cholesterol levels in the blood serums using statins or
by altering food habits and lifestyle to prevent further
development of the atherosclerosis [4].

Some authors also think that MB could supposedly
act as a protective factor against severe obstructive
atherosclerosis in the entire coronary artery system with
respect to the sex, age, diabetes status, hypertension and
other risk factors [2, 16]. Some papers demonstrate mixed
results precluding concrete results for this question [9, 12].

The microscopic inspection of the tunneled fragment
of the coronary arteries found initial signs of the vascular
wall lesion in 49% of cases in the form of fibrous-muscular
dysplasia and lipidosis. The study using the results of
CT-CAG failed to establish the cause and effect relation
between the presence of MBs and atherosclerosis of the
coronary arteries located subepicardially [15].

The rather contradictive data on the relation between
the MB and PAP and on the possible protective effect of
the tunneled fragment leave sufficient room for further
research. The protective mechanism of the coronary
artery mentioned by scientists is of special value: a
more detailed study of this aspect may provide grounds
for the development of methods of protection of the
entire cardiovascular system from the adverse effects of
atherogenesis.
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Figure 5. A: Heart with MB, young age, early stage. 1: Longitudinal
incision MB. B: Heart with MB, advanced age, advanced stage, with
ventricular hypertrophy and diastolic dysfunction. 2: Longitudinal
incision of MB with hypertrophied muscle and progressive proximal
atherosclerotic plaque (arrow), negative remodeling of the vessel
with a decrease in the diameter of the lumen.

PucyHok 5. A: Cepdue c MM, Monodoli Bo3apacm, paHHsIs

cmaous. 1 — npodosnbHbil pa3pe3 MM. B: Cepdue ¢ MM, noxunol
BO3pacm, no30Hsis cmaodusi, ¢ 2unepmpodguel xenyoo4KoB

u duacmosnu4eckol oucyHkyuel. 2 — npodosbHbIU paspes

MM c eunepmpoupoBaHHol Mbiwyel u npozpeccupyrowel
npokcumManbsHol amepocknepomuyeckoll bnasiwkol (cmpernka),
HezamuBHOe peModesiupoBaHuUe cocyda C yMeHbUweHUeM oduamempa
npocsema.

Hemodynamic mechanisms of the artery with a
myocardia bridge are the main driver of proximal
atherogenesis of the coronary artery. Models of
computational fluid dynamics during the end of systole
of the left coronary artery were used to demonstrate a
rather low flow velocity in the proximal segment from the
MB with a high flow velocity within the bridge (Fig. 4).

The compression at the entry to the bridge results in
a sharp cutoff of the antegrade systolic wave disturbing
the flow structure, aggravating the low velocity of the
flow, aggravating the endothelial lesion and stimulating
the formation of atherosclerotic plaques [19]. Researchers
also mention the importanc of effect of mechanical forces
occurring due to the motion and deformation of the coronary
bed. Systolic compression of the artery causes a turbulent
blood flow and an increased vascular wall shear stress in
the proximal segments thus stimulating the atherogenesis.
Specifically, the compression within the bridge and
the strong flexion of the vessel at the connection of the
bridge with the intact proximal vascular wall result in a
heterogeneous stressed condition in the proximal segment.
It is suggested that this stressed condition contributes to the
formation of plaques and the possible formation of cracks
in the proximal segments [16].

Many studies point out that cardiac angina and heart
rhythm disorders are registered more frequently in MB
patients, as well as higher ACS and myocardial infarction
risks [5-8, 11-14, 16, 19]; moreover, MBs may be the
only known reason of the sudden cardiac death. At the
same time, there are studies that do not identify any direct
relation of MBs with the major adverse cardiovascular
events [2, 10].

The findings of a large meta-analysis found no relation
between the MB in the hypertrophic cardiomyopathy and
the onset of non-fatal adverse cardiovascular events, but
revealed a confirmed potential importance of their relation
with the MI [20]. Development of clinically manifested
cardiovascular diseases in patients with atherosclerotic
lesion of the coronary artery might take several decades.
The development of hypercholesterolemia and MB occur
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in the fourth and fifth decades of the patients’ lives more
frequently than in patients without MB [4].

In addition to the above mentioned mechanisms, life-
long pathophysiological changes in the myocardium may
cause MI symptoms in patients who had not earlier had any
symptoms. Firstly, the increase of the diastolic function of
the left ventricle related to age, hypertension and coronary
atherosclerosis may aggravate the imbalance between
the demand and supply of the blood perfusion caused by
the presence of the bridge. Secondly, the development
of hypertrophy of the left ventricle may increase the
compression and decrease the coronary microvascular
reserve (Fig. 5).

Thirdly, the coronary angiospasm, microvascular or
endothelial dysfunction related to cardiovascular risk
factors, combined with the presence of the bridge, may result
in the myocardial infarction. Fourthly, the formation of the
plaques proximally to the bridge section may aggravate the
coronary obstruction based by the bridge section. Finally,
negative remodulation within the zone of the bridge section
might reduce the blood flow in the myocardium. Each of
these factors alone may foster development of symptoms
in patients with tunneled segments in the myocardium to a
lesser or greater extent [19]. The relation of MB with the
symptoms of myocardial ischemia, lipidosis and different
types of arrhythmia necessitates the search for new
approaches towards early visualization of MB, especially
in symptom-free patients, with the end of timely diagnostics
of this pathology and prevention of cardiovascular
complications that stem from it [21].

m THERAPEUTIC METHODS

Despite the fact that the presence of a myocardial bridge
may be related to such various complications as cardiac
angina, acute myocardial infarction, arrhythmia and even
sudden death, the myocardial bridge may be considered
a positive outcome of the progress of coronary arteries.
The necessity of treatment of MBs still causes doubt due
to lack of solid evidence of their direct correlation with
the manifestations of ACS. In clinical practice, p-blockers
are usually drugs of first line of treatment of patients with
symptoms likely related to MBs. Conservative approach
(statins, p-blockers) is quite effective; however, refractory
cases call for intervention and surgery treatment methods.
Other therapeutic methods (coronary stents, myotomy,
bypass surgery) are considered methods of the second
and third order [2, 22].

Symptomatic patients are to be treated by conservative,
intervention or surgical methods depending on their
condition. The surgical procedure of choice to alleviate
symptoms, improvement of coronary blood flow and
decrease of compression of the coronary artery caused
by the myocardial bridge is the myotomy [11, 13, 16,
19]. The choice of the surgery as the treatment method
is complicated due the risk of development of restenosis,
obstruction of the stent, and trauma of the myocardium.
All CHD patients need cardiac rehabilitation procedures
in accordance with the official recommendations and with
respect to individual features, with strict supervision of
hemodynamic parameters and ECG [22]. Patients with MB
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and PAP require special attention due to the risk of ACS.
The lack of clinical recommendations further complicates
the choice of treatment.

Limitation of research: the majority of conducted
studies are retrospective in nature and have no regard to
genetic factors. Moreover, there are no long-term follow-
up observations of PAP dynamics in the cases of MB.

Prospects of research. Firstly, long-term cohort
studies focusing on PAP dynamics in cases of MB.
Secondly, development of algorithms of risk stratification
using Al and genetic markers. Thirdly, studies of the
role of angular anatomy of coronary arteries and
mechanisms of ‘protection’ of intramural segments from
atherosclerosis.

m CONCLUSION

Myocardial bridges are now recognized as a factor
related to hemodynamic disorders, proximal atherosclerosis
of the coronary artery, and myocardial infarction.
Despite the protection of the intramural segment from
atherosclerosis, the proximal segments are affected in 98%
cases, and researchers relate this to the turbulent blood flow,
endothelial dysfunction and high-pressure gradient, which
contributes to the accumulation of lipids.

The sensitivity of MB diagnostic methods is varied:
CT-CAG identifies up to 73% cases, while the selective
endovascular coronary angiography identifies only 0.5
to 18%. Integration of functional methods (fractional
flow reserve, induced stress tests) are required for the
assessment of the hemodynamic significance of MB and
stratification of risk. The data on the correlation of MB
with cardiac angina, ACS and sudden cardiac death remain
disputable: while some studies deny direct correlation,
others emphasize the role of MB as the trigger of ischemia,
especially on the background of myocardial hypertrophy,
age-related diastolic dysfunction or microvascular
disorders.

Conservative therapy (p-blockers, statins)
demonstrates some efficiency; however, refractory forms
require invasive therapy (stenting, myotomy). The lack
of randomized studies restricts the formation of universal
recommendations. Myocardial bridges necessitate
revision of diagnostic and therapeutic approaches. The
key areas of optimization of management of patients
with this anomaly are the integration of morphological
and functional visualization as well as personalization
of treatment based on the individual risk of ischemia and
atherosclerosis. »=
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