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        Abstract


        Purpose


        The aim of this study was to evaluate the relationship of regional selectivity in coronary arteries with OSAS severity using the Syntax (SX) score in OSAS (Obstructive sleep apnea syndrome) patients.


        Methods


        This retrospective study included 68 OSAS patients with coronary artery disease (CAD) who were followed up at Cardiology and Neurology Outpatient Clinic in our hospital between January 2019 and October 2020. Patients with previously diagnosed OSAS were separated into 2 groups as mild-moderate OSAS group (Group I) and severe OSAS group (Group II). In both groups, coronary angiography was examined using the SX score.


        Results


        There was no significant difference between the groups in respect of age, gender, smoking status, hyperlipidemia, hypertension and diabetes mellitus. The SX score of the severe OSAS group was significantly higher than that of the mild/moderate group(14 ± 8 vs. 8.3 ± 3 p < 0.01). RCA proximal critical lesion involvement was significantly higher in the severe group patients (p < 0.01).


        Conclusion


        The results of the current study showed that severe OSAS patients are at higher risk of advanced cardiovascular disease with a higher SX score. Evaluation of right ventricular functions and right coronary artery could be more important insevere OSAS patients.
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        Introduction


        Obstructive sleep apnea syndrome (OSAS) is a common disorder that manifests clinically as irregular snoring and sleep rhythm disorders. The apnea-hypopnea index (AHI) is the number of apnea and hypopnea events per hour of sleep documented during polysomnography. AHI is used as the main criterion to determine and classify the severity of the disesae. OSAS is defined as AHI ≥ 5. It is often accompanied by diseases such as hypertension, arrhythmia, chronic pulmonary hypertension, type 2 diabetes mellitus, stroke and coronary artery disease (CAD) [1-3]. In many studies, OSAS is accepted as a traditional risk factor for CAD [4-8]. In patients with OSAS, oxygen saturation in the blood decreases as a result of shortness of breath caused by recurrent upper respiratory tract constriction or obstruction during sleep. This causes a series of pathophysiological changes that result in inflammation, endothelial dysfunction, increased oxidative stress, and activation of the sympathetic system, and ultimately these may cause the onset of cardiovascular disease [9-11]. However, even in some studies, the relationship between cardiovascular outcomes and OSAS remains unclear [12,13].


        The syntax (SX) score is an anatomic scoring system, which is used to score the severity of CAD according to the complexity, location and functional importance of the coronary lesion. A second use feature of this score is to determine between percutaneous coronary intervention (PCI) and coronary artery bypass grafting in preference for revascularization [14].


        In a study with stable CAD using the SX score, it was shown that there is a linear relationship between moderate-to-advanced OSAS disease and the severity of CAD [15]. While the relationship between severe OSAS and CAD was found in previous studies, the characteristics of the artery segments have not been evaluated.


        The aim of this study was to evaluate the relationship of regional selectivity in coronary arteries with OSAS severity using the SX score in OSAS patients.


        Patients and Methods


        Patients


        This retrospective study included 1535 OSAS patients in the Cardiology and Neurology Outpatient Clinic in our hospital between January 2019 and October 2020. The study flowchart was shown in Figure 1. Finally, 68 eligible patients were prospectively included in the analysis. The study protocol was approved by the Bursa Yuksek Ihtisas Education and Research Hospital Clinical Research Ethics Committee in accordance with the Declaration of Helsinki and Good Clinical Practice Guidelines and written informed consent was obtained from all participants (protocol number:2011-KAEK-25 2020/09-06).
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        The SX score was used for angiographic evaluations of the participants. Exclusion criteria were defined as the presence of rheumatic heart disease, cardiomyopathy, pregnancy, or the use of continuous positive airway pressure (CPAP).


        Methods


        Data related to age, gender, smoking status (current, ever, non-smokers), history of hypertension, hypercholesterolemia and diabetes mellitus were collected and recorded from the hospital database.


        Polysomnography: In our study, Compumedics brand 58-channel E-Series polysomnography device was used. At least 6 hours of sleep recordings and video images of the participants were recorded. Based on the AHI, the severity of OSAS is classified as mild-moderate with AHI 5-30 and severe with ≥ 30 AHI events per hour. Sleep levels and AHI were manually assessed by certified sleep specialists according to the American Academy of Sleep Medicine criteria [16]. Patients with previously diagnosed OSAS were separated into 2 groups as the mild-moderate OSAS group (Group I) and the severe OSAS group (Group II).


        In both groups, coronary angiography was examined using the SX score.


        Coronary atherosclerosis and syntax score: Coronary angiographs of all patients were examined by an expert cardiologist using the SX score [In this study Siemens Artis Zee (Siemens AG, Wittelsbachherplatz 2, DE80333Muenchen, Germany) device was used]. Diameter ≥ 1.5 mm and diameter stenosis of intraluminal lesion ≥ 50% of all vessels were scored. A lesion causing > 50% narrowing in the lumen diameter was considered critical. The localization of vascular lesions was determined and recorded. The SX score was calculated using the SYNTAX Score calculator (http://syntaxscore.com/). SX score of ≤ 22 are classified as low risk, those between 23 and 32 as intermediate risk, and those with ≥ 33 as high risk [17].


        Statistical analysis


        Data obtained in the study were analyzed statistically using SPSS vn. 21.0 software (IBM Inc., Statistical Package for Social Sciences, USA). Descriptive statistics were reported as mean ± standard deviation values for continuous variables with normal distribution, median and 25th-75th percentile values for continuous variables without normal distribution, and as frequency (n) and percentage for categorical variables. Group comparisons of continuous variables were made using the Student's t-test and Mann Whitney U-test. Comparisons of categorical variables and evaluation of segment lesions (segmental regional selectivity) with OSAS levels were evaluated with the χ2 test. A value of p < 0.05 was accepted asstatistically significant in all analyses.


        Results


        The 68 participants comprised 36 (53%) in the severe OSAS group and 32 (47%) in the mild-moderate OSAS group. The mean age of the study population was 58 ± 8 years. The baseline characteristics of both groups are shown in Table 1. There was no significant difference between the groups in respect of age, gender, smoking status, hyperlipidemia, BMI (body mass index), hypertension and diabetes mellitus. The mean SX score of the severe OSAS group was significantly higher than that of the mild/moderate group (14 ± 8 vs. 8.3 ± 3, p < 0.01). In terms of coronary segmental regional selectivity, only the right coronary artery (RCA) proximal critical lesion involvement was significantly higher in Group II than in Group I. Other coronary artery proximal segment lesions did not differ significantly between the groups (p > 0.05) (Figure 2).
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        Discussion


        The results of this study demonstrated that the SX score and rate of RCA proximal lesion were significantly higher in severe OSAS patients. The difference of this study from previous studies is to investigate whether there is any relationship between severe OSAS and segmental coronary artery disease. Therefore the importance of this study is that it gives clues about the relationship between severe OSAS and coronary artery segments.


        The SX score is an angiographic grading procedure to evaluate the complexity of coronary artery disease and The SX score provides optimal revascularization strategies for patients with complex coronary artery disease, and high scores are associated with increasing cardiac mortality and major adverse cardiac events [14]. In a study by Zhang, et al. the SX score was seen to significantly increase with exacerbation of respiratory sleep disorders in OSAS patients and consequently the severity of coronary artery lesions increased [18].


        In an another study conducted on patients with acute coronary syndrome, more chronic total occlusion lesions were detected in OSAS patients compared to patients without OSAS [19]. It has been reported that multivessel disease and coronary artery calcification are more common in OSAS patients [20-22]. In our study we investigated whether there is a specific relationship between SX score and OSAS patients and coronary segments. As a result of the analyzes, we detected proximal RCA lesion more frequently in severe OSAS patients.


        The major possible mechanisms include oxidative stress, an abnormal inflammatory response, insulin resistance, sympathetic activation, dyslipidemia, vascular endothelial injury and endothelial dysfunction [23-27]. The mechanisms of endothelial dysfunction in obstructive sleep apnea are: (I) fast reoxygenation and intermittent hypoxia contribute to oxidative stress, thereby increasing sympathetic activity, and inflammation, which lead to endothelial dysfunction (II) Intrathoracic pressure fluctuations create an increased transmural pressure gradient on the vessel walls, and this process causes endothelial dysfunction by causing oscillatory SS [13]. In addition, intrathoracic pressure fluctuations due to the obstructive airway increase venous return and right ventricle (RV) volume overload and RV remodelling [28]. The reason for the severe stenosis in the RCA proximal segment, which was found high in our study, may be due to RV volume overload, especially. Early evaluation of proximal RCA may be considered in OSAS patients with evidence of right ventricular load and RV remodeling.


        A limitation of this study was that the effect of OSAS on remodeling of the right ventricle was not evaluated with echocardiographic data, and IVUS could have been a more valuable method of evaluating endothelial functions. Further studies are needed to investigate the mechanism of these data.


        Conclusion


        The results of this study showed that severe OSAS patients are at higher risk of advanced cardiovascular disease with a higher SX score. Therefore, evaluation of right ventricular functions and the right coronary artery can be considered to be more important in severe OSAS patients.
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