© 2026 K0A1eKTUB aBTOPOB.
PabGoTra HAXOAUTCSI IO, AULIEH3VIeN
Creative Commons Attribution 4.0 International License

© 2026 by the authors.
This work is licensed under
Creative Commons Attribution 4.0 International License

KAMHMYECKOE HABAIOAEHUME

PeHTI‘eHSHAOBaCKYIIHPHaH XUpyprmst

CASE REPORT

Interventional Cardiology

doi: 10.25005/2074-0581-2026-28-2-562-569

MI/IOKAPAI/IA]IB}-II:WI MOCTHUK KAK ITPMYNHA XPOI—{M‘IECKO?I
NMIEMNYECKOU BOAE3HU CEPALIA: KAVMTHNYECKUN CAYYAN

V.E. HUIKO/AEBA!?, A.A. CAMOPOAOB?, '.P. MYCTA®VIH?, T.III. CATATAMHOB?, A.P. IBPATTIMOB*

1 Kadeapa pentrensiaopacky AspHEIX AMATHOCTHKIL U Aedenyist, BalkipeKItii TocyAapCTBeHHbII MeAMIHCKIi ynnpepenret, Yda, Poceniickas Geaeparis

2 Oraesenue PEHTIeHYHA0BaCKYASIPHBIX METOAOB AMATHOCTUKM 1 Aedenus Ne 1, PecriyGanKkaHCKMit KapAuoaorimdeckuir nentp, Yda, Poccuitckas Pegepariis

3 Kadeapa rocimraabHOiL U CepAUHO-COCY AMCTON XUPYpruu, bamkupcknit rocy AapcTseHHblin MeAUIMHCKIIT yHusepceuret, Yda, Poccuiickas Peaepars

4 Kadeapa paxyabrerckort xupyprun, Bamkupcknii rocyapCTBeHHbIN MeAuInHCKNiT yausepeuteT, Yda, Poccuiickas Pegepans

MuoKapauanbHbiii MOCTUK (MM) — BPOXKAEHHAA aHOManWsA, Npy KOTOPOI KOPOHApHas apTepus NPOXOAMUT B TO/LLE MMUOKapaa. HecmoTps Ha yacto
[06pOKaYeCcTBEHHOE TeYeHUE, NPU OMpPeAeNEHHbBIX YC0BUAX MM MOKET CTaTb NPUYMHON TAXKENON ULLIEMUM MUOKApAa, 0COBEHHO Y NaLMEeHTOB MO-
noporo Bo3pacTa 6e3 Knaccuueckux GakTopoB puUcKa aTepockieposa. MpeacTaBneHo KAMHWYECKoe HabaoaeHWe naumeHTa 40 feT ¢ Kanobamu Ha
60nv 3a rpyavHON AaBALLETO XapaKkTepa npu duUsMYecKko Harpyske. [19 AVArHOCTUKM UCNONb30BaIMCh MYNBTUCIMPAIbHAA KOMMbIOTEPHAA TOMO-
rpadus-kopoHaporpadua (MCKT-KAT), Harpy3ouHblit TECT U CeNeKTUBHAA KopoHapHas aHrmorpaduma (KAT). Mpu MCKT-KAT sbissneH cteHo3 MMMKB
10 75-80%. MNpu cenektnsHom KAT grmarHocTMpoBaHa OKKNHO3MA NpoKcMManbHow Tpetn NMIMMKB, aucTanbHoOe pycno 3anoaHAAOCh NO KOoANATEPANAM.
BbINO/IHEHO YPECKOXKHOE KOPOHapHoe BMeLlaTenbcTso (YKB) ¢ pekaHanvsaumeit OKKI03MM U CTEHTUPOBAHUEM NepeHer MEeKKey404KOBOW BETBU
(MMB). Mocne ycnewHoln pekaHaaM3aLmMmn U CTEHTUPOBAHUA OKK/IHO3MPOBAHHOIO CErmeHTa B cpefHeit TpeTu NMMMKB BM3yannsvposaH MUOKapam-
a/bHbI MOCTUK C CUCTONNYECKUM CyKeHnem 0 40%. Takum 06pasom, MM, U3HauasibHO He BbIABAEHHbIN, 6bl1 MPU3HAH KAtoYeBbIM GaKTOPOM, cro-
COBCTBOBABLUMM PA3BUTMIO MPOKCMMANbHOTO MOPAXKEHUA U NOCNEeAYIOLLEN OKKO3MK apTepum. Mocne BMELIATeNbCTBA AOCTUTHYTA NOMOKUTEbHAA
KAMHWYECcKan AMHaMMKa. OnNucaHHbIi caydait AeMOHCTpMpYeT, 4To MM MOKeT BbiTb OCHOBHOM NPUYMHON Pa3BUTUA ULLeMUYecKol BonesHu cepaua
(MBC) 1 OKKNO31UM KOPOHAPHOM apTEPUM Y MONOAbIX NALMEHTOB. [19 BepudUKaL MM A1arHo3a peluatollee 3HaYeHNe UMEET NPOBEAEHNE CENEKTUB-
Hoi1 KAT. CBoeBpeMeHHan peBacKy/apuM3aLua MUOKapaa v alekBaTHaA MeAUKaMeHTO3HasA Tepanusa no3BoafoT 406UTbcAa 61aronpuATHOTO UCXoaa.

KntoueBble cnoBsa: muokapouaneHsili MOCMUK, uwemuyecKas 601e3Hb cepOuyd, KOPOHAPHAA AH2UO02PAUS, OKK/HO3USA, NepedHAs MEIHENYO0YKo8aA

8emab, KAuHuU4YecKoe HabndeHue.

ULIEMUYECKOM 6oNe3HM cepaLa: KAMHUYECKMIt cnydai. BecmHuk AsuyeHHsl. 2026;28(2):562-9. https://doi.org/10.25005/2074-0581-2026-28-2-562-569

I Ona uutupoBaHua: Hukonaesa UE, Camopogos AA, Myctadun UP, CaratamHos TLU, U6parumos [IP. MuoKapAManbHblii MOCTUK Kak MPUUYMHA XPOHUYECKOWM

MYOCARDIAL BRIDGE AS A CAUSE OF CHRONIC CORONARY ARTERY DISEASE:
A CLINICAL CASE

L.LE. NIKOLAEVA'2, A.A. SAMORODOV?, L.R. MUSTAFIN?, T.S. SAGATDINOV?, D.R. IBRAGIMOV*

1 Department of X-ray Endovascular Diagnostics and Treatment, Bashkir State Medical University, Ufa, Russian Federation
2 Department of X-ray Endovascular Methods of Diagnosis and Treatment No. 1, Republican Cardiological Center, Ufa, Russian Federation
3 Department of Hospital and Cardiovascular Surgery, Bashkir State Medical University, Ufa, Russian Federation

4 Department of Faculty Surgery, Bashkir State Medical University, Ufa, Russian Federation

A myocardial bridge (MB) is a congenital anomaly in which a coronary artery passes within the myocardium. Despite its frequently benign course, under
certain conditions, MB may cause severe myocardial ischemia, particularly in young patients without classical risk factors for atherosclerosis. This article
presents a clinical observation of a 40-year-old patient who complained of pressing retrosternal pain during physical exertion. Multislice computed
tomography coronary angiography (MSCT-CAG), an exercise stress test, and selective coronary angiography (CAG) were used for diagnosis. MSCT-CAG
revealed stenosis of the left anterior descending artery (LAD) of up to 75-80%. Selective CAG diagnosed occlusion of the proximal third of the LAD; the
distal vessel bed was filled via collaterals. Percutaneous coronary intervention (PCl) was performed with recanalization of the occlusion and stenting of the
LAD. After successful recanalization and stenting of the occluded segment, a myocardial bridge with systolic narrowing of up to 40% was visualized in the
middle third of the LAD. Thus, the MB, which had not been detected initially, was recognized as a key factor in the development of the proximal lesion and
subsequent arterial occlusion. Positive clinical dynamics were achieved after the intervention. The described case demonstrates that MB may be the main
cause of coronary artery disease (CAD) and coronary artery occlusion in young patients. Selective CAG is of decisive importance for verifying the diagnosis.
Timely myocardial revascularization and adequate pharmacotherapy enable a favorable outcome.
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BBEOEHUE

KopoHapHble aHOManuMu pa3BUTUA OTHOCATCA K dakTopam, no-
BbILLAIOLLMM PUCK BO3HUKHOBEHWA MHdAPKTa MMOKapaa U BHE3amnHowM
CepaeyHoM CMepTH Y MALMEHTOB MOIOAOIO U cpeaHero Bospacta [1].
OfHOM 13 TaKMX BPOMKAEHHbBIX aHOMa/INI ABNAETCA MUOKapANaIbHbIN
MocT (MM), XxapaKTepu3yoLLMica MHTPAaMypPaibHbIM XO40M KOPOHap-
HoW apTepuun. Hanbonee yactoii okanmsaumneint MM sasnsetca cpes-
HWI CerMeHT nepeaHein mexenyaouxkosoit setsn (MMVIXKB).

MHTpamuoKkapananbHbii xog MMKB npeacTasnset cobol Bak-
HYI0 aHAaTOMMYECKYt0 OCOBEHHOCTb KOPOHAPHOM CUCTEMbI cepAua.
MMXB — ofHa U3 TPEX OCHOBHbIX apTepuii, obecneymBatoLWmx Kpo-
BOCHabXeHMe mMuoKapga. OHa OTXOAMT OT /IeBOWM KOPOHApHOW ap-
Tepuu, ABNAIOLLENCA OAHUM W3 [BYX [NaBHbIX CTBO/IOB KOPOHAPHOIO
pycna. B Hopme MIMMKB npoxoauT no nepegHelt NoBepxHOCTU cepaLa,
rN1aBHbIM 06PA30M, BAO/b MEXKIKENYL0YKOBOM NEPEroposKM, OAHAKO
B pAge Cc/ydaeB HabntogaeTca eé aTMnuYHbI xoa,. UHTpamuokapau-
anbHoe npoxoxaerue NMVIXKB 03HavaeT, YTo y4acToK apTepun norpy-
KaeTcA B TOALLY MMOKapAa, C/eflyeT B ero CTPYKType 1 BHOBb BbIXOAUT
Ha 3NMKapAManbHYIO NOBEPXHOCTb. 3TO OTIMYAET MHTPAMypPasbHbIN
xof, oT 6onee pacnpocTPaHEHHOrO 3MUKAPAMANbHOMO (MOBEPXHOCT-
HOr0) PacroNOXKeHUA apTepUn. BapuaHTbl MHTPAaMMOKapAWaAbHOMO
xoga MMXB moryT pasnuyatbea. B yactn cnyvaes apTepusa mMoxKeT
MMeTb FOpPU30HTa/IbHOE HanpaB/ieHne Yyepes3 NepeaHIo CTEHKY Ne-
BOrO KeNyfouka, B APYrMxX — BePTUKANbHOE, BAO/b €ro BEPXHUX OT-
Aeno.. Takke onucaHbl cyvan cnvpanesnaHoro xoga NMMVIXKB nnn eé
NPOXOXAEHUA NOA APYTMMU KOPOHAPHBIMM apTepuamm [2].

OnucaHHble BapuaHTbl xoga MMMXB nmetoT 3HaYMMble KAnHUYe-
CKMe nocneacTsma. UHTpamypanibHoe pacrnonoXKeHue apTepum MoxeT
NPVBOANTb K €6 CUCTONNYECKON KOMNPECCUU C Pa3BUTUEM XPOHUYe-
CKOM MUOKapauanbHoi runonepdysuu. JaHHOe COCTOAHME accoLm-
MPOBAHO C PUCKOM BO3HWKHOBEHWA MLLemMuyeckoii 6onesHu cepaLa
M ocTporo MHdapKTa MUoKapga. Kpome Toro, aTa aHaTomMuueckas
0COBEHHOCTb MOXKET COYETATLCA C APYTMMM aHOMANUAMM Pa3BUTUA
cepAaLa M BPOXKAEHHbIMM NOPOKamK. [lnarHoCTKa MHTPaMUOKapau-
anbHoro xoga MMMKB TpebyeT NpUMeHEeHWs cneuuanvM3MpoBaHHbIX
METOZA0B BU3yannM3alLlMm, TaKUX KaK axoKapauorpadus, Komnbrotep-
HO-TOMOrpaduyeckas KopoHaporpadva M MHBa3MBHaA KOpPOHapHasA
aHrnorpadwma (KAT). Mpu pasBUTUM remOAMHAMMUYECKM 3HAYMMOTO
CTeHO3a WM OKK/I03MM apTepumn NoKa3aHO PacCMOTPeHMe BOmpoca
0 MPOBEAEHUN PEeBACKYNAPM3aLMM MUOKAPAA, BK/OYAIOLLEN Takue
METOZbl, KaK YPECKOKHAA KOPOHAPHAA MHTEPBEHLMA (aHrMoMIacTUKa
CO CTEHTMPOBAHWEM) UM A0PTOKOPOHAPHOE LUYHTUPOBaHMWe. YacToTa
BblABNeHNA MM 3HaunTeIbHO BapbupyeT B 3aBUCMMOCTM OT XapaKTe-
PUCTUK UCCNesyemoi NonyaaLMU U NPUMEHEHHBIX AMArHOCTUYECKMUX
meTogoB. COrnacHo AaHHbIM IMTEPATYpPbI, PacnpPOCTPaHEHHOCTL MM
npu KAT coctaBnseT meHee 5%, ogHako npu nposefeHUn GyHKLMO-
Ha/lbHbIX MPO6, NOBbILIALLMX YACTOTY U CUY CEPAEYHBIX COKpaLLe-
HWI1, 3TOT MOKasaTeNb MOXKeT gocTuratb 40%. Mo AaHHbIM KOMMbtO-
TepHo-TOMOorpaduyeckort aHrmorpadum pacnpoctpaHéHHocte MM
coctasnset 22,5-35% [3]. Chenyet oTmeTuTb, 410 MM MOryT OCTaBaThb-
CA HEBbIABIEHHBIMM NPV aHTMOrPadum, 0COBEHHO B YCNOBUAX XPOHW-
UECKOI OKK/03UM apTepun NpokcumanbHee MM,

YunTbIBaA CIOXKHOCTU ANArHOCTUKM U HEAOCTaTOYHYIO OCBEAOM-
NEéHHOCTb 0 MM Kak 0 Natonornu, crocobHoi NnpruBoAMUTb K PasBUTUIO
OCTPOr0 KOPOHAPHOro CMHAPOMA Y NaLMEHTOB MONOAOrO BO3PaACTa,
Lle/Ibl0 HacToALLEero HabNtoAeHUs ABNAETCA NPUBAEYEHUE BHUMAHUA
Bpayeii TepaneBTUYECKOro 1 XMPYPruyeckoro Npopua K aHHOM Knu-
HUyecko npobieme. B npescTaBNEHHOM KAMHUYECKOM Cy4vae onu-
CaHO CTEHTUPOBaHWMe OKKA3UM NMMMXKB Ha dpoHe eé nHTpamypaabHO-
ro xoaa.

INTRODUCTION

Congenital coronary anomalies are among the factors that
increase the risk of myocardial infarction and sudden cardiac
death in young and middle-aged patients [1]. One such congenital
anomaly is a myocardial bridge (MB), characterized by an intra-
mural course of a coronary artery. The most common localization
of MB is the middle segment of the left anterior descending ar-
tery (LAD).

The intramyocardial course of the LAD is an important an-
atomical feature of the coronary system of the heart. The LAD is
one of the three main arteries supplying blood to the myocardi-
um. It arises from the left coronary artery, which is one of the two
main trunks of the coronary circulation. Normally, the LAD runs
along the anterior surface of the heart, mainly along the interven-
tricular septum; however, in some cases, its course may be atypi-
cal. Intramyocardial passage of the LAD means that a segment of
the artery is embedded in the thickness of the myocardium, runs
within its structure, and then emerges again onto the epicardial
surface. This distinguishes the intramural course from the more
common epicardial, or superficial, location of the artery. Variants
of the intramyocardial course of the LAD may differ. In some cas-
es, the artery may run horizontally through the anterior wall of
the left ventricle, while in others it may run vertically along its
upper portion. Cases of a spiral course of the LAD or its passage
beneath other coronary arteries have also been described [2].

The described variants of the LAD course have significant clin-
ical consequences. The intramural location of the artery may lead
to systolic compression with the development of chronic myocar-
dial hypoperfusion. This condition is associated with a risk of cor-
onary artery disease and acute myocardial infarction. In addition,
this anatomical feature may be combined with other cardiac de-
velopmental anomalies and congenital heart defects. Diagnosis of
the intramyocardial course of the LAD requires specialized imaging
methods, such as echocardiography, computed tomography coro-
nary angiography, and invasive coronary angiography (CAG). In the
event of hemodynamically significant stenosis or arterial occlusion,
myocardial revascularization should be considered, including such
methods as percutaneous coronary intervention (angioplasty with
stenting) or coronary artery bypass grafting. The detection rate of
MB varies considerably depending on the characteristics of the
studied population and the diagnostic methods used. According
to the literature, the prevalence of MB during CAG is less than
5%; however, when functional tests that increase heart rate and
myocardial contractility are performed, this rate may reach 40%.
According to computed tomography angiography data, the preva-
lence of MB is 22.5-35% [3]. It should be noted that MB may re-
main undetected during angiography, especially in the presence of
chronic arterial occlusion proximal to the MB.

Considering the diagnostic difficulties and insufficient
awareness of MB as a pathology capable of leading to the devel-
opment of acute coronary syndrome in young patients, the aim of
the present observation is to draw the attention of physicians of
therapeutic and surgical specialties to this clinical problem. The
presented clinical case describes stenting of an LAD occlusion
against the background of its intramural course.

Description of the clinical case

The patient provided voluntary written informed consent
for the publication of this clinical case and the use of anonymized
medical data.
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OnucaHne KNUHUYECKOTO cayyas

MaumeHT gan fob6poBoabHOE MHPOPMMPOBAHHOE NUCbMEHHOE
cornacue Ha nNy6aMKaLmMio JaHHOTO KAMHWUYECKOro Cy4as U UCnonb-
30BaHWe 06€3/IMYEHHbIX MEANLIMHCKMX AaHHbIX.

[Demorpaduueckue AaHHble U OCHOBHbIE }Kanobbl. MauneHT
W., my»kunHa 40 net, NocTynun B NN1aHOBOM NopsiaKe B Hosbpe 2024
roAa C }anobamu Ha MKeHUe U CKUMatoLLyto 60/b 3a rpyAnHON (aH-
TMHO3HOTO XapaKTepa), BO3HMKatoLLME NPy NOBbILLEHHON HU3NYECKOM
Harpyske (bbicTpas xofabba, Nogbém no nectHuue bonee, yem Ha Aga
NPonéTa) 1 NOMHOCTbIO KYNUPYHOLLMECA B MOKOE B TEYEHME 3-5 MUHYT.
bonun HMKyaa He nppagumposan.

AHamHe3 3aboneBaHua (xpoHonorus)

Maprt 2023 r.: BriepBble OTMETU/ 3NWU30/4bl 3arpyAUHHbIX 6onei
npu d13nYecKoi Harpyske. B TeyeHne roaa HUKyAa He obpalancs.

Mai1 2024 r.: npu ob6cnegoBaHNU Kapanoa0rom YCTaHOBNEH Ax-
arHo3: UBC. CteHokapama Hanpsaxerua lI-lll dyHKUpMoHanbHoro knac-
ca (PK). OcnoskHeHme: XCH | ctagmu, Il ©K. YacTan enyao4kosas aKc-
TpacucTonusa. ConyTcTeytollee: MMnepToHnyeckas bonesHs Il ctagum,
CT. JOCTUTHYTA, PUCK 4.

CeHTA6pb 2024 r.: BbINONHEHA MY/ABTUCINPANbHAA KOMMbIOTEP-
Hasa Tomorpadusa KopoHapHbix apTepuii (MCKT-KA), BbisBNeH CTeHO3
MMB B VI cermeHTe Ha 75-80%. Mpoba c Benosprometpuein (BIM)
NONOXKMUTENbHAS (KpUTepuit — genpeccus cermeHTa ST >1.5 mm B OT-
BefeHuAX V4-V6 Ha 4-i MuHyTe Harpy3ku 100 BT). Ha ambynatopHom
3Tane NauyeHT NPUHMMaN aHTUAHTMHAbHYLO Tepanuio (buconponon
5 Mr/cyT, aMAoAMNUH 5 Mr/cyT) 1 aueTUACannumUaoByto Kucnoty (ACK)
100 mr/cyT. [Insa peLueHrs BONpoca O PeBacKy/IApM3aLLmm NaaHoBO Ha-
NpaB/ieH B CTaLMOHAPp.

AHamHe3 }U3HU U daKTopbl pucka. KypeHue, OTArOLWEHHDbIN
cemelHblii aHamHe3 no UBC (oTeu, MHOAPKT MMOKapaa B 55 neT).
YmepeHHas gucavnuaemus. lneptToHnyeckan 6one3Hb B aHaMHese.

[aHHble 06BEKTUBHOrO 0OCMOTPa NpU noctynaeHuu. CoctosHve
yaosnetsoputensHoe. CosHaHue AcHoe (15 6an108 no wkane nasro).
MonoxeHne akTMBHOe. TenocnoxeHne HOpPMOCTEHMYecKoe. WHAeKce
maccbl Tena (UMT) 26,1 kr/m? (npeaoxuperme). KosHble MOKPOBbi
YMEPEHHOW BNAXKHOCTK, uncTble. Mepudepnueckne nMmeoysnbl He
yBenMYeHbl. AyCKyNIbTaTUBHO: AbIXaHWe BE3UKYNAPHOe, XPUMOB HET.
Y44 - 18 B muHyTy. CaTypauma kucnopoga — 99%. MpaHuupl cepaua B
npegenax Hopmbl. ToHbl cepgua npurnyweHsl. YCC — 67 yaapos B MUH.
A —130/80 mm Hg. *nBoT MArkuii, 6e3601e3HeHHbIN. OTEKOB HET.

Pe3ynbratbl MHCTPYMEHTaNbHbIX "
uccnefoBaHuiA (A0 BMeLLaTeNbCTBa).

9Kl (aneKTpokapguorpadusa): CMHYCOBbLI PUTM, 67 yAapOB B
MWH. N1eKTPUYECKasn oCb CepaLa He OTKIOHEHa.

9x0-KrI' (axokapgmorpadua): nNosocTM U KNanaHHbIA annapat
cepaua 6e3 Buammoit natonorun. CokpatuTenbHas cCnocobHOCTb MU-
OKapZa N1eBOro Kenyfouka yaoBneTBopuTenbHan. Ppakuma soibpoca
no CumncoHy — 66%. JIokanbHaA COKPATUMOCTb He HapyLUeHa.

MCKT-KA: BbifiBfieH reMOogMHAMMYECKM 3HaUMMbI CTeHo3 75-
80% B VI cermeHTe MMKB (puc. 1). Mpr3HaKoB KasbLMHO3a B 061acTu
CTEHO3a He OTMeYeHo.

Na6opatopHble noKasatenu: B obLLeM Y BUOXMMUYECKOM aHa-
JIN3ax KPOBW, Koarynorpamme v obLieM aHaNM3e MOYM 3HAYUMBIX
OTK/IOHEHUIA, 3a UCKoYeHMeM aucamnugemmn — JINHM (avnonpote-
MAbI HA3KOM NAOTHOCTU — 3,43 MMO/Ib/A), HE BbisABAEHO. TPOMOHUH —
OTpULATENbHBbI.

Ha ocHoBaHuu obcnepoBaHua 6bin  ycTaHOBAEH npenga-
puTenbHbIM anarHos: Mwemmyeckas 6onesHb cepaua. CteHokapaus
HanpsaxeHua || K.

nabopaTopHbIX
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Demographic data and main complaints. Patient I, a
40-year-old man, was admitted electively in November 2024 with
complaints of burning and constricting retrosternal pain of an an-
ginal nature, occurring during increased physical exertion, such
as brisk walking or climbing more than two flights of stairs, and
completely resolving at rest within 3-5 minutes. The pain did not
radiate.

Medical history: chronology

March 2023: The patient first noted episodes of retrosternal
pain during physical exertion. He did not seek medical attention
for one year.

May 2024: Examination by a cardiologist established the fol-
lowing diagnosis: coronary artery disease (CAD). Exertional angina,
functional class II-lll. Complication: chronic heart failure, stage |,
functional class Il. Frequent ventricular extrasystoles. Comorbidity:
Stage Il hypertension, target blood pressure achieved, risk 4.

September 2024: Multislice computed tomography of the
coronary arteries (MSCT-CA) was performed and revealed steno-
sis of the LAD in segment VI by 75-80%. The bicycle ergometry
test was positive, with ST-segment depression >1.5 mm in leads
V4-V6 at the 4*" minute of a 100-W load. At the outpatient stage,
the patient received antianginal therapy, including bisoprolol 5
mg/day and amlodipine 5 mg/day, as well as acetylsalicylic acid
(ASA) 100 mg/day. He was referred for elective hospitalization to
decide on myocardial revascularization.

Life history and risk factors. Smoking, a family history of
CAD - the patient’s father had a myocardial infarction at the age
of 55 years. Moderate dyslipidemia. History of hypertension.

Objective examination findings on admission. The pa-
tient’s condition was satisfactory. Consciousness was clear, with
a Glasgow Coma Scale score of 15. The patient was active. Body
habitus was normosthenic. Body mass index (BMI) was 26.1 kg/
m?, corresponding to overweight. The skin was clean and mod-
erately moist. Peripheral lymph nodes were not enlarged. On
auscultation, vesicular breath sounds were heard; no wheezing
was detected. Respiratory rate was 18 breaths per minute. Oxy-
gen saturation was 99%. The cardiac borders were within normal
limits. Heart sounds were muffled. Heart rate was 67 beats per
minute. Blood pressure was 130/80 mm Hg. The abdomen was
soft and painless. No edema was present.

Results of instrumental and laboratory investigations be-
fore the intervention.

ECG (electrocardiography): Sinus rhythm, 67 beats per min-
ute. The electrical axis of the heart was not deviated.

Echocardiography: The cardiac chambers and valvular ap-
paratus showed no visible pathology. Left ventricular myocardial
contractility was satisfactory. The Simpson ejection fraction was
66%. No regional contractility abnormalities were detected.

MSCT-CA: Hemodynamically significant stenosis of 75-80%
was detected in segment VI of the LAD (Fig. 1). No signs of calcifi-
cation were noted in the stenotic area.

Laboratory parameters: No significant abnormalities were
detected in the complete blood count, biochemical blood test,
coagulation profile, or urinalysis, except for dyslipidemia, with
low-density lipoprotein cholesterol (LDL-C) of 3.43 mmol/L. Tro-
ponin was negative.

Based on the examination, the following preliminary diag-
nosis was established: Coronary artery disease. Exertional angina,
functional class Il
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Puc. 1 MCKT-KA. Cmpenkoli ykasaHa [IMIXKB
Fig. 1 MSCT-CA. The arrow indicates the LAD

Xopa, anarHocTMueckoro 1 neye6HOro BMeLLaTeNbCTBa

MaumneHTy B YCNOBMAX PEHTTEHONEPaLMOHHOW MOoA, MEeCTHOW
aHecTe3uelt bbina NpoBeaeHa cenekTneHasa KAT. BbIaBNEHO KpuTHYe-
CKOE Cy)KeHWe B NMpOoKcMmanbHoi TpeTtn MMMKB ¢ nepexofom B Xpo-
HMUYECKYH0 TOTa/IbHYHO OKK/IH031I0; AUCTaIbHOE PYC/I0 KOHTPACTUPOBa-
NIOCb MO MEK- U BHYTPUCUCTEMHbIM KoAaTepanam (puc. 2).

Mog, aHrMorpadunYeckMM KOHTPONEM YCMELWHO BbINOAHEHA pe-
KaHa/M3auma XpoHuYecKkov okkato3um MMVIXKB nposogHmkom Miracle
Bros 12 (Asahi Intecc, Japan). lMocne npeagapuTensbHol Aunata-
ummn 6annoHom 2.0x20 MM B 30HY OKK/O3MM UMMNAHTMPOBAHO ABa
CTEHTa C /IeKAPCTBEHHbIM MOKPbLITUEM: AMCTaNbHO — CTEHT 2,75x30
MM (Xience, Abbott, USA) B cpeaHeit Tpetn MIVIKB, npoKkcmanbHoO
— cTeHT 3,0x20 mm (Xience, Abbott, USA) B npokcumanbHoi TpeTu ¢
Ha/I0XKEeHUEM Ha NepBblIii CTEHT. CTEHTbI UMMIAHTUPOBAHbI NPY HOMMU-
HasbHOM AaBneHun 12-14 atm. OKoHYaTeNbHasA AMNaTaLMa BbINOHE-
Ha HeKkomnaalHcHbIM 6annoHom 3,0x15 mm (NC Trek, Abbott, USA)
npwv aasneHnn 18 atm. AHrnorpaduyeckuin pesyabtaT BMELIATeNbCTBA

Puc. 2 CenekmusHasa KAl 8 paznuyHeix npoekyusx (a, b, ¢). Cmpenka-
MU YKA3GHO NPOKCUMAsIbHOE 2eMOOUHAMUYECKU 3HAYUMOe Nopae-
Hue [TM}KB ¢ ducmasbHbIM NEePeXo0OM 8 OKK/HO3UH

Fig. 2 Selective CAG in different projections (a, b, c). The arrows
indicate a proximal hemodynamically significant lesion of the LAD with
distal transition to occlusion

b .. -

Course of the diagnostic and therapeutic intervention

Selective CAG was performed in the catheterization labo-
ratory under local anesthesia. Critical narrowing in the proximal
third of the LAD with transition to chronic total occlusion was re-
vealed; the distal vessel bed was opacified via intersystemic and
intrasystemic collaterals (Fig. 2).

Under angiographic guidance, successful recanalization of
the chronic LAD occlusion was performed using a Miracle Bros 12
guidewire (Asahi Intecc, Japan). After predilatation with a 2.0x20
mm balloon, two drug-eluting stents were implanted into the oc-
clusion zone: distally, a 2.75x30 mm stent (Xience, Abbott, USA)
was placed in the middle third of the LAD; proximally, a 3.0x20
mm stent (Xience, Abbott, USA) was placed in the proximal third
with overlap onto the first stent. The stents were implanted at
a nominal pressure of 12-14 atm. Final dilatation was performed
using a 3.0x15 mm non-compliant balloon (NC Trek, Abbott, USA)
at 18 atm. The angiographic result of the intervention was sat-
isfactory: the stents were fully expanded, distal blood flow was
TIMI grade 3, residual stenosis was 0%, and there were no signs
of dissection (Fig. 3).

On the control angiograms, an MB was visualized in the mid-
dle third of the LAD, distal to the stent, causing systolic narrowing
of the arterial lumen by up to 40% with complete diastolic open-
ing, which is a pathognomonic sign of the “milking effect” (Fig. 4).

Postoperative course, drug therapy, and follow-up
The postoperative period was uneventful. The patient re-
ported complete regression of anginal pain. Follow-up ECG, echo-
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Puc. 3 Pe3ysibmamel YpecKo#HO20 KopoHapHo2o emewiamenscmea (YKB). Ha koHmposnbHOU aHzuoepamme (a) usyanusupyemcsa 80CCMaHo8-
neHHbIl aHme2padHsIli Kpogomok no NMIMKB. Ha aHeuozpamme (b) ommeyeHsl umnaaHmuposaHHsie cmeHmsl 8 [TIMIMKB (kpacHele cmpesku)

Fig. 3 Results of percutaneous coronary intervention (PCl). The control angiogram (a) shows restored antegrade blood flow through the LAD.

Angiogram (b) shows the implanted stents in the LAD (red arrows)

YL.OBNETBOPUTE/IbHDIN: CTEHTbI MOJIHOCTBIO PACKPbIThI, AMCTaNbHbIN
KposoTok TIMI 3, ocTaTouHbIV cTeHO3 0%, NPU3HaKM AMCCEKLMM OT-
cyTcTBytoT (pUc. 3).

Ha KOHTpO/bHbIX aHrMorpammax B cpegHen Tpetn MMIKB,
JUCTanbHee CTeHTa, BU3yanusnpoBaH MM, BbI3bIBaBLWWUIA CUCTONM-
YyecKoe cyxeHune npocseTa apTepun o 40% ¢ NoAHbIM gnacTonnye-
CKUM PacKpbITUeM (MaTOrHOMOHWYHBIV MPU3HAK «MUNKUHT-3ddEK-
Ta») (puc. 4).

MocneonepaunoHHoe TeyeHne, MeAUKaMEHTO3HaA Tepanua u
HabnogeHue

MocneonepauyoHHbIi Nepuog, npoTtekan 6es ocnoxHeHui. Ma-
LIMEHT OTMeYas MOJHbIN Perpecc aHrMHo3HbIx 6onei. KoHTpobHbIE
IKT, 9xoKI 1 XonTepoBCKOe MOHUTOPMPOBAHME HE BbIABUAW NPU3Ha-
KOB MLIEMWM MUOKapZA U 3HAYUMbIX HApyLIEHUI PUTMa.

cardiography, and Holter monitoring revealed no evidence of
myocardial ischemia or significant arrhythmia.

Drug therapy at discharge included dual antiplatelet ther-
apy (DAPT): ASA 100 mg/day lifelong plus clopidogrel 75 mg/day
for 12 months. Antianginal therapy included bisoprolol 2.5 mg/
day and amlodipine 5 mg/day. Statin therapy consisted of rosu-
vastatin 20 mg/day.

Long-term follow-up at 3 and 6 months: During a tele-
phone survey conducted as part of a telemedicine consultation
and during in-person examinations at 3 and 6 months, the patient
reported no complaints; exercise tolerance had recovered, and
the patient was able to climb to the 5t floor without dyspnea or
pain. DAPT and other therapies were continued according to the
protocol.

Puc. 4 CenexkmusHasa KA. Cmpesnkoli ykasaH yyacmok [IMMKB ¢ cucmosnuyeckum cyxeHuem npocgema (a) u e2o 0uacmonuyecKum packpbimuem
(b), ymo AsREMCA NAMO2HOMOHUYHbIM QHeUO2PaguU4ecKUM npusHakom MM

Fig. 4 Selective CAG. The arrow indicates the LAD segment with systolic narrowing of the lumen (a) and its diastolic opening (b), which is a

pathognomonic angiographic sign of MB
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MeauKaMeHTO3HaA Tepanua NpuW BbINUCKe: ABOVHAA aHTWA-
rperaHTHas Tepanua (JAAT): auetuncanmumnosas kucnora 100 mr/
CYT NOXM3HEHHO + Knonugorpen 75 mr/cyT (NPoLoMKUTENbHOCTL — 12
MmecsLeB). AHTUAHIMHaAbHasA Tepanua: Buconponon 2,5 mr/cyT, amno-
AMnuH 5 mr/cyT. CTatuHbl: po3ysactatiH 20 mr/cyT.

OTpanéHHoe HabnogeHue (Yepes 3 M 6 mecaues): npu Tene-
$oHHOM onpoce (No MHUK TeNeMeaNLMHCKON KOHCYbTaLun) U 0Y-
HOM OCMmOTpe Yepes 3 U 6 MecALEeB NaLMEHT anob He NpeabaBaan,
TONEePaAHTHOCTb K GU3NYECKOIN HArpy3Ke BOCCTaHOB/EHA (MOABEM Ha
5-11 aTax 6e3 oAblwKK K 6oneit). JAAT v apyras Tepanusa NPoAOKa-
Nacb COrNACHO NPOTOKONY.

OBCYXOEHUE

MpeactaBneHHOe KAMHUYECKOE HaboaeHWe LeMOHCTpUpyeT
TUNUYHYIO NoKanmn3saumo MM B cpeaHem cermeHTe MIVIXKB, yTo corna-
CYETCA C AaHHbIMM JIMTEPATYPbl, YKa3bIBAOLLMMM Ha AaHHYIO 0611aCTb,
KaK Hanbonee YacTyto an1s 3Toii aHomanuu [4]. JlaHHbI caydait uanio-
CTPUPYET, YTO MHTPAMMOKAPAMANbHbIN X04 KOPOHAPHOMN apTeEpPUM MO-
KET BbICTYNaTb KNOYEBbIM MATOrEHETUYECKUM (HaKTOPOM pPas3BUTUA
oKKto3umn NMMVIXKB y naumeHTOB MONOAOro Bo3pacTa.

Ponb MM B reHese UWEMUM MUOKApAa MOATBEPHKAAETCA pa-
60TOVi KONIEeKTVBA aBTOPOB [5], rae 6blna onuncaHa KAMHUYECKan cu-
Tyauus, noTpeboBaBwWwas pPeBacKyAApM3aLMM MUOKApAa, B CBA3W C
reMoAMHaMMYECcKM 3HaUMMbIM (80 80%) CUCTONMYECKUM CAABNEHU-
eM TyHHenuposaHHoW MMMKB Ha doHe MUHUMANbHBIX NMPOABIEHUN
aTepocKneposa.

[aToreHeTnyeckan ceA3b mexay Hanvumem MM u passutmem
NMPOKCMMa/IbHOTO aTEPOCK/IEPO3a LieNeBoi apTepum ¢ NOCAeayoWMM
TPoMb0O30M U OKK/O3MEN eé cpefiHero cermeHTa bblna AoKasaHa B
pAfe uccnefoBaHui [6]. 9To NOATBEPKAAETCA KNIMHUYECKMMM HabAto-
[eHVAMM, B KOTOpbIX MM 0CN0XKHANCA TPOMOO30M, @ MPUMEHEHWE
aHTaroHMcToB rnkonpotenHa lib/Illa npuBoAMaO K NoAHOMY NU3NCY
Tpomba 1 BOCCTaHOB/IEHUIO KPOBOTOKA [7]. B Hawem cnyyae y nauu-
€HTa TaKXe Obln BbIAB/EH TeMOAMHAMMYECKM 3HAUMMBbIW CTEHO3 B
npoKcumasnbHoi Tpetn NMIMIMKB ¢ nocnesytolein okKko3men eé cpea-
Hero cermeHTa. MoXXHO NPesnoN0XKNTb, YTO OKK/O3MA Hblna CNpoBo-
LuMpoBaHa Tpombo3om B 30He MM, 06yCNOBAEHHbIM HapyLUEHWEM
NAaMMHAPHOTO KPOBOTOKA AMCTaJ/ibHEE MPOKCUMANbHOMO CTEHO33 M
BbI3BaHHbIM 3TUM AMCOANAHCOM B cUCTEME remocTasa [8].

HecmoTpsa Ha T0, uTo B gaHHOM cnydae MCKT-KA okasanach He-
[0CTaTOYHO MHPOPMATUBHOW ANA BU3yanmusaumm MM, B anTepatype
NpVBOAATCA AaHHble 0 60/ee BbICOKOM YyBCTBUTENIbHOCTM 3TOMO Me-
Tofa B AMarHoctvke MM Mo CpaBHEHWIO C CENEKTUBHOM KOPOHapOo-
rpadmeit [9]. 310 CBA3AHO C BO3MOXKHOCTbIO MYNbTUCNIMPANBHOW TO-
morpadum oLEeHNBATb aHaTOMUYECKME B3aVMOOTHOLLEHMA apTeEPUMN U
MMOKapAa BHe 3aBMCMMOCTM OT has CepLeyHOro LUyKa.

MoNOXKMTENBHBIN ONBIT CTEHTUPOBaHMA MM aeMOHCTpUpyeTcA
B paborte [10], rae npu KOHTPONBHOM aHrMorpadum yepes 18 u 34 me-
cALA Noc/e BMeLaTeNbCTBa He OTMEYasIocb HU PEecTEHO308, HU Je-
bopmaLMK CTEHTOB. ITO CBUAETENLCTBYET O TOM, YTO YKB MoryT 6biTb
3pdEKTUBHOM U AONTOBPEMEHHOM CTpaTErMein NeYeHns remoamHa-
MMYECKM 3HauMmblx MM. B Halem HabaogeHUM NauMeHT nepeHéc
oKKAtosumio NIVIXKB 6e3 dpopmmnpoBaHnsa 0bLWIMPHOrO MHPAPKTa MMO-
Kapaa, YTo, BEPOATHO, CTa/0 CNeACTBMEM XOPOLLO Pas3BUTOM Konna-
TepasibHOM CeTH, B YaCTHOCTU, Yepes AMaroHabHYI0 apTeputo, XoTA
aHrMorpaduYecKkm BUAMMbIX MEXCUCTEMHbIX KoNnaTepanei 3adukcy-
poBaHO He Bbino.

CuwnTaetcs, yto MM npeacTaenset coboit pacnpoCcTpaHEHHYO
BPOXAEHHYI0 aHOMA/IMIO KOPOHAPHBIX apTEPUiA, B BONBLIMHCTBE CNy-
YaeB MMeloLLyt0 A06poKayecTBeHHoe TeyeHue [11]. OgHako, aHanus

DiScusSION

The presented clinical observation demonstrates the typical
localization of MB in the middle segment of the LAD, consistent
with the literature indicating this region as the most common site
of this anomaly [4]. This case illustrates that the intramyocardial
course of a coronary artery may serve as a key pathogenetic fac-
tor in the development of LAD occlusion in young patients.

The role of MB in the genesis of myocardial ischemia is con-
firmed by the work of a group of authors [5], who described a
clinical situation requiring myocardial revascularization due to
hemodynamically significant systolic compression of a tunneled
LAD, reaching up to 80%, against the background of minimal ath-
erosclerotic manifestations.

The pathogenetic relationship between the presence of MB
and the development of proximal atherosclerosis in the target ar-
tery, followed by thrombosis and occlusion of its middle segment,
has been demonstrated in several studies [6]. This is supported
by clinical observations in which MB was complicated by throm-
bosis, while the use of glycoprotein Ilb/Illa antagonists led to
complete thrombus lysis and restoration of blood flow [7]. In our
case, the patient also had hemodynamically significant stenosis
in the proximal third of the LAD, followed by occlusion of its mid-
dle segment. It may be assumed that the occlusion was triggered
by thrombosis in the area of the MB, caused by impaired laminar
blood flow distal to the proximal stenosis and the resulting imbal-
ance in the hemostatic system [8].

Although in the present case MSCT-CA was insufficiently in-
formative for visualizing MB, the literature reports higher sensi-
tivity of this method for diagnosing MB compared with selective
coronary angiography [9]. This relates to the ability of multislice
tomography to assess the anatomical relationship between the
artery and the myocardium, regardless of the cardiac cycle phase.

A positive experience with MB stenting is demonstrated in
study [10], in which follow-up angiography at 18 and 34 months
after the intervention showed neither restenosis nor stent defor-
mation. This indicates that PCl may be an effective and long-term
treatment strategy for hemodynamically significant MB. In our
observation, the patient sustained LAD occlusion without exten-
sive myocardial infarction, likely due to a well-developed collat-
eral network, particularly via the diagonal artery, although angi-
ographically visible intersystemic collaterals were not identified.

MB is considered a common congenital coronary artery
anomaly that is benign in most cases [11]. However, an analysis
of the literature emphasizes that MB is not merely an anatomical
curiosity but a clinically significant pathology capable of initiating
a cascade of events leading to acute coronary occlusion. This re-
quires increased clinical vigilance regarding this anomaly, espe-
cially in young patients with myocardial ischemia.

CONCLUSION

In this clinical observation, an intramural course of the LAD
was associated with the development of a hemodynamically sig-
nificant lesion and progressive exertional angina, requiring PCI.
This case emphasizes the importance of including MB in the dif-
ferential diagnosis when evaluating patients with myocardial isch-
emia. Timely diagnosis of this condition, successful PCl, and se-
lection of comprehensive pharmacotherapy are key to a favorable
clinical prognosis and the prevention of serious cardiovascular
events in this category of patients.
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nuTepatypbl noa4épkmeaet, 4yto MM aBnAeTca He NPOCTO aHAaTOMU-
YECKMM KYPbE3OM, @ K/IMHUYECKM 3HAYMMOM NaToNorMel, CnocobHOM
MHULMMPOBATb KacKag, cobbITUI, BEAYLUMX K OCTPOW KOPOHAPHOW OK-
KNt03UK, YTO TPEBYET OT KAMHULIMCTOB MOBbILIEHHOW HACTOPOXKEHHO-
CTW B OTHOLLEHUW JAaHHON aHOMaMK, 0OCOBEHHO Y MONIOABIX NALMEH-
TOB C ULIEMMUEN MUOKAPAA.

3AKNIOYEHUE

B npencTaBNeHHOM KAMHMYECKOM HabAOLEHUM Hanuune WH-
TpamypasbHoro xoga MMMKB conpoBOXAanoch pasBUTUEM reMOaU-

HaMUYECKM 3HAYMMOTO NOPaXKEHUA, NPOrpeccupytoLLei CTeHOKapau-
el HanpayKeHua ¥ notTpe6oBano BbinosHeHna YKB. JaHHbIA cayyait
NoAYEPKMBAET BaXKHOCTb BKAtoueHns MM B anddepeHLmanbHo-aun-
arHOCTUYeCKuiA pAg Npu 06cnesoBaHUMN NALMEHTOB C ULLEMUEN MUO-
Kapaa. CBoeBpeMeHHan AMarHoCTMKa AaHHOTO COCTOAHMA, yCneLHoe
BbinonHeHune YKB v nogbop KomnneKcHoi papmakoTepanum ABAAIOT-
€A 3a10roM H61aronpUATHOTO KAMHUYECKOTO NPOrHO3a U NpeaoTspa-
LLLEHWA CEPbE3HBIX CEPAEYHO-COCYANCTbIX CODBITUI Y A@aHHON KaTero-
P11 NALMEHTOB.
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