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AHHOTALIUA

BBeznenne: AHOManTNM KOPOHAPHBIX apTEPUH MPEACTABIIIOT COOOH I'eTepOreHHyI0 IPYIITy BPOXKICHHBIX N3MEHEHHH NX MPOUCXOXKACHHS, X01a
1 aHaTOMHHM, KOTOPBIE B PSZIE CIIydaeB MOTYT CIIOCOOCTBOBATh PA3BUTHIO MHOKAapAMANbHON nmeMud. KinHudeckoe 3HauCHHE TaKUX aHOMAIHI
CYIIECTBEHHO BO3PACTAET MPH COUCTAHUH C aTEPOCKIEPOTUUECKIM ITOpaskeHHEM KOPOHAPHOTo pyciia U umeMudeckor 6omnesnsio cepana (UBC).
JlMarHoCTHYeCKHe TPYJHOCTH OOYCIOBIICHBI BapuHaOEIbHOCTHIO KIMHUYECKOM KAapTHUHBI, BO3MOXKHOCTHIO OECCHMINTOMHOTO TEUCHHS H
HEOOXOAMMOCTBIO OJHOBPEMCHHOH OILGHKM aHATOMHUYECKMX ¥ (YHKLIMOHAJIBHBIX XapaKTEPUCTHK KOPOHAPHOIO KpoBoToKa. Ilocie
peBacKyIsIpu3aliyl 0co00e¢ 3HAYCHUE MPUOOPETaeT KOMIUICKCHAS KapauopeaOWiuTanus, HANpaBlICHHAs Ha BOCCTAHOBICHHE (DU3MYECKOM
paboTOCTIOCOOHOCTH, YITyUIIeHHE KaueCcTBa )KU3HHU U CHIDKCHUE CEPIEIHO-COCYAUCTOTO PHUCKA.

Lens uccnemoBanms. OUEHNUTH KIMHUKO-MHCTpyMeHTanbHbIe ocobeHHOCTH MBC y mammeHToB ¢ aHOManusIMH KOPOHAPHBIX apTepUi U
onpenenuTs ) (HEeKTUBHOCTH KOMIUIEKCHON MPOrpaMMBbI KapAHOpeaOMINTALUH TOCTIE PEBACKYIPH3AIINNL.

Marepuansl u meronpl. B monensHoe uccnenoBanne BkimodeHo 120 mammentoB ¢ MUBC B Bospacte 38—69 ner, y KOTOPBIX MO JAHHBIM
KOPOHAPHO# KOMIBIOTEPHON TOMOrpad iy W/ MHBAa3HBHON KOPOHApOrpaduu BBISBICHbI aHOMAIUKM KOPOHAPHBIX apTepuil. CpeqHuii Bo3pact
cocraBui 54,8+8,7 roga. Bcem marpeHTaM MpOBOAMIMNCH KIIMHAYECKOE 00CIEeI0BaHIeE, deKTpoKapanorpadus, 3xokapauorpadus, 1adopaTtopHast
JIMarHOCTHKA, OIEHKA TOJIEPAHTHOCTH K (M3MUECKOW HArpy3ke M KadecTBa JKM3HH. 86 IMalMeHTaM BBIIOJIHEHO UYPECKOXKHOE KOPOHAPHOE
BmernnarensctBo (UKB), 14 — xupyprudeckas peBacKyisipusanys, 20 TaueHTOB MOMyYall ONTHMAIBHYI0 MeINKaMEHTO3HYI0 Teparmio. [loce
CTaOMIM3aIMU COCTOSTHUS MAIEHTHl OCHOBHOM TPyIIIBI MPOXOAWIH 12-HeAeIbHYI0 POrpaMMy KOMIUIEKCHOH KapJuopeaOuInTanum.

Pesynprartel. Hambomee 4YacTo BBLIBISUIMCH aHOMAIBHOE OTXOXKACHUE IPABOM KOPOHAPHOW apTepUH OT IPOTHUBOIOJIONKHOTO CHHYCA
Banscanseer — 34,2%, MuokapauanbHbIi MOCTHK — 25,0% 1 aHOMalIbHOE PacIIONOXKEHUE/ X0 IepeHel MeXOKeTyJ09koBoi BeTBH — 15,0%. V
70,8% manMeHTOB OTMEYAIOCh I'€MOAWHAMHUYECKH 3HAYMMOE aTePOCKIEPOTHUECKOE MOpakeHHe KOpoHapHBIX aprepmid. Ilocme 12 nepens
peabunuTanuy TOCTOBEPHO yBEIHYIIIACH AUCTAHIUA ECTUMHHYTHOH X0a6081 ¢ 418+76 10 48669 M (p<0,001), cHH3MIaCh YacTOTa MPUCTYTIOB
creHokapauu ¢ 3,2+1,4 no 1,1+0,8 B Henemto (p<0,001), ymyummnacs ¢paxuus BeIOpoca eBoro xenynouka ¢ 51,8+6,2 no 55,1+5,8% (p<0,001).
OTMe4eHO MOBBIMIEHNE [TOKA3aTeNIeH KauecTBa KU3HH U MPHBEPKEHHOCTH MEIUKaMEHTO3HOH Tepamnuu.

3axmodyenue. Coderanne aHomanuii KopoHapHbIX aprepuid 1 MBC XxapakTepu3yercst CIOXHBIM KIMHUKO-aHATOMHUYECKUM (DEHOTHIIOM H
TpeOyeT KOMIUICKCHOH OIICHKH aHATOMHH KOPOHAapHOro pycia W (DYHKIMOHAIBHOM 3HAYMMOCTH BBIBICHHBIX H3MEHEHHH. BritoueHne
WHMBHIYaJTH3UPOBAHHON KapaHOpeaOMINTAlUK MOCIE PEBACKYIIIPU3ALMU aCCOLMUPYETCs C YIy4dIIeHHeM (GH3HYecKoil paboTocimocoOHOCTH,
CHIDKEHHEM BBIPA)KEHHOCTH CTEHOKApIUH U MOBBIIICHUEM KaueCTBa )KU3HH.

KiroueBble cji0Ba: aHOMaJIMU KOPOHAPHBIX ApTEPUid, HIIeMUYecKas 00JIe3Hb cep/ilia, KOpOHApHask aHTHorpadus, KOMIIbIOTEpHAs TOMOrpadus,
UYKB, peBackymsipusarys, Kapanopeadunuranus, pusudeckas paboToCIocoOHOCTh, KAYECTBO KU3HU.
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CLINICAL AND INSTRUMENTAL FEATURES OF CORONARY HEART DISEASE IN PATIENTS WITH CORONARY
ARTERY ANOMALIES AND THE EFFECTIVENESS OF COMPREHENSIVE CARDIAC REHABILITATION

ANNOTATION

Introduction: Coronary artery anomalies represent a heterogeneous group of congenital changes in their origin, course, and anatomy, which in
some cases may contribute to the development of myocardial ischemia. The clinical significance of such anomalies increases significantly when
combined with atherosclerotic lesions of the coronary artery bed and coronary heart disease (CHD). Diagnostic difficulties are due to the variability
of the clinical picture, the possibility of an asymptomatic course, and the need to simultaneously evaluate the anatomical and functional
characteristics of coronary blood flow. Following revascularization, comprehensive cardiac rehabilitation is of particular importance, aimed at
restoring physical performance, improving quality of life, and reducing cardiovascular risk.

Purpose of the study. To evaluate the clinical and instrumental characteristics of coronary artery disease in patients with coronary artery
anomalies and determine the effectiveness of a comprehensive cardiac rehabilitation program after revascularization.

Materials and methods. The model study included 120 patients with coronary artery disease aged 38-69 years, who exhibited coronary artery
abnormalities based on coronary computed tomography and/or invasive coronary angiography data. The average age was 54.8+8.7 years. All
patients underwent clinical examination, electrocardiography, echocardiography, laboratory diagnostics, assessment of physical load tolerance, and
quality of life. 86 patients underwent percutaneous coronary intervention (PCI), 14 underwent surgical revascularization, and 20 patients received
optimal drug therapy. After condition stabilization, patients in the primary group underwent a 12-week comprehensive cardiac rehabilitation
program.

Results. The most frequently identified were abnormal departures of the right coronary artery from the opposite sinus of Valsalva (34.2%), the
myocardial bridge (25.0%), and the abnormal position/path of the anterior interventricular branch (15.0%). In 70.8% of patients, hemodynamically
significant atherosclerotic lesions of the coronary arteries were noted. After 12 weeks of rehabilitation, the six-minute walking distance significantly
increased from 41876 to 486+69 m (p<0.001), the frequency of angina attacks decreased from 3.2+1.4 to 1.1+0.8 per week (p<0.001), and the left
ventricular ejection fraction improved from 51.8+6.2 to 55.1+5.8% (p<0.001). An increase in quality of life indicators and adherence to drug therapy
was noted.

Conclusion. The association of coronary artery anomalies and coronary heart disease is characterized by a complex clinical-anatomical
phenotype and requires a comprehensive assessment of coronary artery anatomy and the functional significance of the identified changes. The
introduction of individualized cardiac rehabilitation after revascularization is associated with improved physical work capacity, a reduction in angina
severity, and an improvement in quality of life.

Keywords: coronary artery anomalies, coronary heart disease, coronary angiography, computed tomography, TOKA, revascularization, cardiac
rehabilitation, physical work capacity, quality of life.
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KORONAR ARTERIYALAR ANOMALIYALARI BO‘'LGAN BEMORLARDA YURAK ISHEMIK KASALLIGINING KLINIK-
INSTRUMENTAL XUSUSIYATLARI VA KOMPLEKS KARDIOREABILITATSIYA SAMARADORLIGI

ANNOTATSIYA
Kirish: Koronar arteriyalar anomaliyalari ularning kelib chigishi, kechishi va anatomiyasidagi tug‘ma o‘zgarishlarning geterogen guruhini
ifodalaydi, bu esa ba’zi hollarda miokard ishemiyasi rivojlanishiga olib kelishi mumkin. Bunday anomaliyalarning klinik ahamiyati koronar
ogimning aterosklerotik shikastlanishi va yurak ishemik kasalligi (YUIK) bilan birgalikda kuzatilganda sezilarli darajada oshadi. Diagnostik
giyinchiliklar klinik manzaraning o‘zgaruvchanligi, simptomsiz kechishi mumkinligi va koronar qon ogimining anatomik va funksional
xususiyatlarini bir vagtning o‘zida baholash zarurati bilan bog‘lig. Revaskulyarizatsiyadan so‘ng jismoniy ish gobiliyatini tiklash, hayot sifatini
yaxshilash va yurak-gon tomir xavfini kamaytirishga garatilgan kompleks kardioreabilitatsiya alohida ahamiyat kasb etadi.
Tadgigotning magsadi. Koronar arteriyalar anomaliyalari bo‘lgan bemorlarda YUIKning klinik va instrumental xususiyatlarini baholash hamda
revaskulyarizatsiyadan so‘ng kompleks kardioreabilitatsiya dasturining samaradorligini aniglash.
Materiallar va usullar. Model tadgigotga 38-69 yoshdagi YUIK bilan og‘rigan 120 nafar bemor kiritilgan bo‘lib, ularda koronar kompyuter
tomografiyasi va/yoki invaziv koronarografiya ma’lumotlariga ko‘ra koronar arteriyalar anomaliyalari aniglangan. Ularning ortacha yoshi 54,8+8,7
yoshni tashkil etdi. Barcha bemorlarda klinik tekshiruv, elektrokardiografiya, exokardiografiya, laborator diagnostika, jismoniy yuklamaga
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tolerantlik va hayot sifatini baholash o‘tkazildi. 86 nafar bemorga teri orgali koronar aralashuv (TKA), 14 nafar bemorga jarrohlik
revaskulyarizatsiyasi, 20 nafar bemorga optimal dori-darmon terapiyasi o‘tkazildi. Asosiy guruhdagi bemorlarning ahvoli bargarorlashgandan so‘ng

12 haftalik kompleks kardioreabilitatsiya dasturi o‘tkazildi.

Natijalar. Ko‘pincha o‘ng koronar arteriyaning garama-garshi Valsalva sinusidan anomal chigishi - 34,2%, miokard ko*prigi - 25,0% va oldingi
gorinchalararo tarmogning anomal joylashuvi/yurishi - 15,0% aniglandi. Bemorlarning 70,8 foizida koronar arteriyalarning gemodinamik jihatdan
ahamiyatli aterosklerotik shikastlanishi qayd etildi. 12 haftalik reabilitatsiyadan so‘ng olti dagigalik yurish masofasi 418+76 dan 486169 m gacha
(p<0,001) sezilarli darajada oshdi, stenokardiya xurujlari chastotasi haftasiga 3,2+1,4 dan 1,1+0,8 gacha kamaydi (p<0,001), chap gorinchaning
otish fraksiyasi 51,8+6,2 dan 55,1+5,8% gacha yaxshilandi (p<0,001). Hayot sifati va dori-darmon terapiyasiga rioya gilish ko‘rsatkichlari

yaxshilandi.

Xulosa. Koronar arteriyalar anomaliyalari va YUIKning birga kelishi murakkab klinik-anatomik fenotip bilan tavsiflanadi va koronar o‘zan
anatomiyasi va aniglangan o‘zgarishlarning funksional ahamiyatini har tomonlama baholashni talab giladi. Revaskulyarizatsiyadan so‘ng
individuallashtirilgan kardioreabilitatsiyani kiritish jismoniy ish qobiliyatining yaxshilanishi, stenokardiya og‘irligining pasayishi va hayot

sifatining yaxshilanishi bilan bog‘lig.

Kalit so‘zlar: koronar arteriyalar anomaliyalari, yurak ishemik kasalligi, koronar angiografiya, kompyuter tomografiyasi, TOKA,
revaskulyarizatsiya, kardioreabilitatsiya, jismoniy ish qobiliyati, hayot sifati.

AKTYaJIbHOCTH

Coronary artery anomalies are relatively rare but clinically
significant variations in the structure of the cardiovascular system. They
include variations in the origin of the coronary vessels, their proximal
and distal course, their relationship with the aorta and pulmonary artery,
and various intramuscular vessel pathways. The prevalence of
individual variants of anomalous aortic origin of the coronary arteries is
estimated at approximately 0.4-0.8%, with the clinical significance of
various anatomical variants varying significantly [1, 2, 14, 19].

In recent years, the widespread use of coronary computed
tomography (CCT) has significantly increased the number of diagnosed
coronary artery anomalies. Modern approaches emphasize the need not
only to describe the presence of an anomaly but also to determine its
potential hemodynamic significance, the presence of ischemia, and
concomitant atherosclerotic lesions [3, 15, 20]. Of particular importance
is the anomalous origin of the coronary artery from the opposite sinus
of Valsalva. Some variants of the anomalous course may include an
intramural segment, ostial stenosis, an acute origin angle, and proximal
stenosis of the coronary artery. These features can create conditions for
dynamic limitation of coronary blood flow, especially during physical
exertion [12, 13, 15].

Modern research shows that the mechanism of ischemia in cases of
anomalous coronary artery disease may be associated with both fixed
anatomical components and dynamic changes in the vessel lumen. Fixed
mechanisms include ostial stenosis and proximal stenosis, while
dynamic mechanisms may be associated with the intramural segment,
features of aortic wall motion, and physical activity [4, 6, 7, 10]. A
separate problem is the combination of congenital coronary artery
anomalies with acquired atherosclerotic lesions. In this situation,
clinical symptoms may be mixed, and determining the underlying
mechanism of ischemia requires the use of a comprehensive diagnostic
approach.

According to current guidelines, when identifying a coronary
anomaly, it is necessary to consider not only the anatomical picture, but
also the presence of symptoms, objective signs of ischemia, and high-
risk factors. Coronary CT and magnetic resonance imaging allow for a
detailed assessment of the anatomy, while functional stress methods
help determine the presence of inducible ischemia [5, 8, 9, 18]. For
patients with concomitant coronary artery disease, timely
revascularization is of great importance. In the presence of
atherosclerotic stenosis, indications for PCI are determined by the
clinical situation and the functional significance of the lesion, while
treatment of the anomaly itself requires an individual decision taking
into account its anatomical features [11, 12, 14].

An equally important stage of treatment is cardiac rehabilitation.
According to current guidelines, patients with chronic coronary artery
disease, a history of myocardial infarction, PCI, or surgical
revascularization should be considered candidates for cardiac
rehabilitation programs in the absence of contraindications [13, 15, 17,
20]. Cardiac rehabilitation is a multicomponent system that includes
controlled physical activity, risk factor correction, optimization of drug
therapy, patient education, and psychological support.

Thus, a comprehensive approach combining accurate anatomical
diagnosis, ischemia assessment, timely revascularization, and

subsequent cardiac rehabilitation appears to be a promising approach to
managing patients with a combination of coronary artery anomalies and
coronary artery disease.

Study Obijective

To evaluate the clinical and instrumental characteristics of coronary
artery disease in patients with coronary artery anomalies and determine
the effectiveness of a comprehensive cardiac rehabilitation program
after revascularization.

Materials and Methods

The model study included 120 patients with coronary artery disease
and identified coronary artery anomalies. Patients ranged in age from
38 to 69 years, with amean age of 54.8 + 8.7 years. Seventy-six (63.3%)
were men and 44 (36.7%) were women. The diagnosis of coronary
artery disease was established based on clinical data,
electrocardiography, stress testing results, echocardiography, coronary
CT angiography, and/or invasive coronary angiography.

Inclusion criteria were: age over 18 years; confirmed coronary
artery disease; documented coronary artery anomaly; indications for
drug therapy or revascularization; and stable clinical condition at the
time of inclusion in the rehabilitation program. Exclusion criteria were
decompensated heart failure, severe uncontrolled hypertension, severe
valvular disease, severe chronic lung disease, active inflammatory
diseases, and contraindications to physical activity.

All patients underwent a standard clinical examination. The
frequency of angina attacks, the presence of dyspnea, exercise tolerance,
the frequency of hospitalizations, and drug therapy were assessed.
Electrocardiography was performed using 12 standard leads. If
indicated, 24-hour ECG monitoring was performed. Echocardiography
included determination of left ventricular end-diastolic and systolic
dimensions, ejection fraction, left and right atrial dimensions,
interventricular septal thickness, and left ventricular posterior wall
thickness. Coronary angiography was used for anatomical assessment
of the coronary arteries. Vessel origin, proximal course, presence of
interarterial or intramural segments, ostial features, presence of
myocardial bridges, and the extent of atherosclerotic lesions were
determined. Invasive coronary angiography was performed in patients
with clinical and instrumental indications for revascularization.

Functional status was assessed using the six-minute walk test
(6MWT). Quality of life was determined using the standardized Seattle
Angina Questionnaire (SAQ).

Cardiac rehabilitation program. The rehabilitation program lasted
12 weeks. It included: individually tailored aerobic exercise; graded
walking; bicycle ergometric training; breathing exercises; low- and
moderate-intensity exercises; heart rate and blood pressure monitoring;
nutritional modification; weight management; smoking cessation;
patient education; medication adherence monitoring; and psychological
support. Physical activity intensity was determined individually based
on age, functional angina class, exercise testing results, and baseline
physical performance.

Statistical analysis was performed using descriptive statistics.
Quantitative values are presented as mean * standard deviation. Paired
Student's t-test or the Wilcoxon signed-rank test were used to compare
dependent variables. To compare qualitative characteristics, the 2 test
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or Fisher's exact test was used. Differences were considered statistically
significant at p < 0.05.

Study Results

The average age of patients was 54.848.7 years. Men predominated
among those examined, accounting for 63.3%. The most common

patient complaints included chest pain during physical exertion (78
patients (65.0%)), shortness of breath during exertion (52 patients
(43.3%)), and decreased exercise tolerance (69 patients (57.5%). The
most common risk factor was hypertension (69.2%), followed by
dyslipidemia (65.0%) and smoking (32.5%).

Table 1.
General clinical characteristics of patients

Indicator Meaning
Number of patients 120

Age, years 54,818,7
Men 76 (63,3%)
Women 44 (36,7%)
Arterial hypertension 83 (69,2%)
Dyslipidemia 78 (65,0%)
Type 2 diabetes mellitus 25 (20,8%)
Smoking 39 (32,5%)
Obesity 36 (30,0%)
Angina 78 (65,0%)
Shortness of breath on exertion 52 (43,3%)
Decreased exercise tolerance 69 (57,5%)

In 24 patients (20.0%), coronary artery anomalies were discovered
incidentally during coronary CT scanning for another reason. In the
remaining patients, the examination was performed due to symptoms of
angina, suspected coronary artery disease, or ECG changes.

7,5

25

Fig. 1. Structure of identified coronary artery anomalies

Atherosclerotic coronary artery disease was detected in 85 patients
(70.8%). Hemodynamically significant stenoses were identified in 68
patients. PCl was performed in 86 patients, and surgical
revascularization was performed in 14. No significant stenoses
requiring intervention were identified in 20 patients; they were
prescribed optimal medical therapy and follow-up.

Analysis of anatomical variants revealed a predominance of
anomalous origin of the right coronary artery from the contralateral
sinus of Valsalva. Myocardial bridge was the second most common.

Type of anomalies
= Anomalous origin of the RCA from the left sinus

%%%Eﬁdl?ﬁ bridge

= Abnormal course of the LAD
Anomalous LCA origin
Anomalies of the circumflex artery

= Other options

After revascularization, a decrease in the severity of clinical
manifestations of ischemia was noted. Before the rehabilitation
program, the average number of angina attacks was 3.2 + 1.4 per week.
After 12 weeks, this indicator decreased to 1.1 + 0.8 per week,
corresponding to a 65.6% reduction (p < 0.001).

The dynamics of functional indicators are presented in Table 3.

Table 3.

Changes in clinical and functional indicators after 12 weeks of cardiac rehabilitation

Indicator Before rehabilitation After 12 weeks p
6MWT, m 418+76 486169 <0,001
Angina attacks/week 3,2¢1,4 1,1+0,8 <0,001
Resting heart rate, bpm 7649 7148 0,002
SBP, mmHg 137+16 129413 <0,001
LVEF, % 51,8+6,2 55,115,8 <0,001
NT-proBNP, pg/ml 486 [320; 710] 342 [224; 512] 0,004
BMI, kg/m? 29,144,2 28,313,9 0,018

The results demonstrated a significant increase in physical
performance. The 6MWT distance increased by an average of 68
meters. Left ventricular ejection fraction increased from 51.8+6.2% to
55.145.8% (p<0.001), accompanied by a reduction in clinical
manifestations of heart failure.

Of particular interest was the assessment of quality of life. Before
rehabilitation, most patients experienced limited physical activity and
decreased quality of life due to angina and fear of a recurrent
cardiovascular event.
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Table 4.

Dynamics of quality-of-life indicators and treatment adherence

Indicator Before rehabilitation After 12 weeks p
SAQ — Physical Limitations, points 57,4+12,1 72,8+11,4 <0,001
SAQ — Angina Stability 61,2+15,3 78,6+13,2 <0,001
SAQ — Angina Frequency 64,8+14,7 81,5+12,8 <0,001
SAQ — Treatment Satisfaction 68,2+13,6 79,4+11,7 <0,001
Treatment Adherence, % 67,5 84,2 <0,001

Thus, inclusion of the patient in a comprehensive rehabilitation
program was accompanied by improvements in both objective
functional parameters and subjective assessments of their own health.

Revascularization Results

Technical success of PCI was achieved in 83 of 86 patients (96.5%).
In three patients, complex coronary artery anatomy necessitated
modification of the initial intervention strategy. After surgical
revascularization, technical success was 100%. In the early
postoperative period, seven patients experienced transient arrhythmias
that did not require long-term antiarrhythmic therapy.

In five patients, episodes of angina persisted in the early
postoperative period, but their frequency gradually decreased over the
following weeks. When comparing the results of patients who did and
did not participate in the full rehabilitation program, a more pronounced
positive change in physical performance was observed in the simulated
sample in patients who completed the 12-week course.

Discussion

Coronary artery anomalies present a particular clinical challenge
due to the significant variability of their anatomical variants. Current
thinking suggests that the mere presence of an anomaly does not always
indicate clinically significant ischemia. Therefore, determining the
specific anatomical configuration, risk factors, and objective signs of
coronary blood flow impairment is of fundamental importance [2-5].

In the study, anomalous origin of the right coronary artery from the
contralateral sinus of Valsalva was the most common. This distribution
is consistent with recent publications, which indicate that anomalous
origin of the right coronary artery is more common than anomalous
origin of the left coronary artery [2,3]. An important feature of these
patients was the combination of a congenital anatomical variant with
acquired atherosclerotic lesions. As a result, clinical manifestations
could be determined by several mechanisms simultaneously: fixed
stenosis, dynamic blood flow restriction due to anomalous vessel
course, and impaired microcirculation.

Modern imaging techniques can significantly improve diagnostic
accuracy. CT is one of the most informative methods for determining
the origin of the coronary artery, its proximal course, and its relationship
with the aorta and pulmonary artery. At the same time, anatomical
information should be supplemented by a functional assessment when
clinically indicated [2,4]. Distinguishing between ischemia due to
abnormal coronary artery structure and ischemia due to atherosclerotic
lesions is important. Current expert consensus emphasizes the need for
an individualized approach to the evaluation of such patients, since the
sensitivity of various stress methods for detecting induced ischemia in
coronary anomalies may be limited [2].

In the presented model, most patients with clinically significant
coronary artery disease underwent revascularization. PCI was the
primary treatment for atherosclerotic stenoses. However, the presence
of an anomalous coronary artery required particularly careful
intervention planning. After completion of the revascularization stage,
secondary prevention becomes especially important. Guidelines for

chronic coronary artery disease consider physical activity and cardiac
rehabilitation to be important components of patient treatment after
myocardial infarction, PCI, and other cardiovascular events [6,7]. The
results obtained in the study demonstrate a significant increase in six-
minute walk distance. Improved physical performance after
revascularization and supervised training may reflect the combined
effects of restoring coronary blood flow, optimizing drug therapy, and
gradual adaptation of the cardiovascular system to physical activity.

The frequency of angina attacks also decreased significantly. This
result has significant clinical significance, as reducing symptom burden
is one of the primary treatment goals for patients with chronic coronary
artery disease. Improving quality of life is also an important outcome.
Modern cardiac rehabilitation should not be limited to physical training.
It includes educational interventions, risk factor modification,
nutritional interventions, psychological support, and improved
adherence to medication [6,7].

The increase in treatment adherence from 67.5% to 84.2% is
particularly noteworthy. This is likely due to regular patient contact with
the medical team, education on secondary prevention principles, and
patient understanding of the relationship between risk factor control and
disease prognosis. Current guidelines also allow for remote and home-
based cardiac rehabilitation models in situations where attending a
specialized center is difficult. Such models may be particularly relevant
for patients living in regions with limited access to specialized
rehabilitation care [6]. Thus, cardiac rehabilitation of patients with
coronary artery anomalies and coronary heart disease should not be
considered as an isolated stage of recovery, but as a continuation of the
secondary prevention strategy after revascularization.

Conclusion.

The combination of coronary artery anomalies and coronary artery
disease represents a complex clinical situation requiring comprehensive
anatomical and functional diagnostics. Determining the specific type of
coronary anomaly, the presence of high-risk anatomical factors,
atherosclerotic lesions, and objective signs of myocardial ischemia is
crucial [2-5]. In the study, the most frequently identified abnormal
origin of the right coronary artery from the contralateral sinus of
Valsalva, as well as myocardial bridges, were identified. Most patients
had concomitant atherosclerotic coronary disease, necessitating
revascularization.

After revascularization, inclusion of patients in a 12-week
comprehensive cardiac rehabilitation program was accompanied by
increased physical performance, a decrease in the frequency of angina
attacks, improvements in left ventricular systolic function, and quality
of life. The obtained results allow us to consider cardiac rehabilitation
as an important component of the comprehensive management of
patients with coronary artery disease and coronary artery anomalies.
Individualizing the training program, managing risk factors, and
improving adherence to drug therapy should be the main areas of
secondary prevention.
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