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Correlation of epicardial adipose tissue with sick sinus syndrome

LIU Sai-Zhe, SHI Xiang-Min, GUO Hong-Yang, LIN Kun, GUO Jian-Ping, SHAN Zhao-Liang "
( Department of Cardiology, First Medical Center, Chinese PLA General Hospital, Beijing 100853, China)

[ Abstract] Objective To compare the difference of volume of epicardial adipose tissue ( EAT) between the patients with sick sinus
syndrome ( SSS) and health people, and explore the correlation of EAT with the presence of SSS. Methods A total of 65 SSS patients
admitted in our medical center from January 2017 to January 2018 were subjected in this study, and another 65 health individuals with
matched age, sex, and body mass index (BMI) during same period served as controls. Their demographic data and comorbid condi-
tions were collected. Coronary CT scan was performed for total EAT (EAT-total) volume, atrial EAT ( EAT-atrial) volume, right atrial
EAT (EAT-RA) volume, left atrial EAT (EAT-LA) volume and ventricular EAT ( EAT-ventricular) volume. The obtained parameters
were compared between the 2 groups, and the correlation between EAT and presence of SSS were evaluated. SPSS statistics was used to
perform the statistical analysis. Results Besides EAT-ventricular volume, the other EAT volumes were significantly greater in the
patients with SSS than the health controls [ EAT-atrial; (68.7+29.1) vs (55.3+19.6) cm’, P<0.05; EAT-LA: (39.5+19.3) us
(31.9+11.9)em’, P<0.05; EAT-RA: (29.2+11.5) vs (23.4+8.7)cm’, P<0.05; EAT-total ; (150.5+61.2) vs (130.5+42. 1)em’,
P<0.05]. Multivariate linear regression analysis revealed that EAT-atrial volume and EAT-RA volume were independently associated
with the presence of SSS after adjustment for possible confounding factors. Conclusion Accumulation of epicardial adipose tissue is
seen in the SSS patients. The accumulation may play a role in the occurrence and development of the disease.
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Epicardial adipose tissue volume measurements

Figure 1
LV left ventricule; LA left atrium; RV right ventricle; RA: right

atrium. region tangerine;: area within the right atrium; region red

area within the left atrium; region pink: area within the ventricle.
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Table 1  Comparison of baseline data between control
and SSS groups (n=65)
Ttem Control group SSS group P value
Age(years, x+s) 69.7+9.8 69.7+9.8 1.00
Male[ n(%) ] 32(49.3) 32(49.3)  1.00
BMI(kg/m?, %s) 25.13.0  25.0+3.5  0.78
Hypertension[ n( %) ] 46(70.8) 43(66.2) 0.57
Diabetes mellitus[ n( %) ] 20(30.8) 12(18.5) 0.11
Dyslipidemial n(%) ] 16(24.6) 17(26.2)  0.84
CHD[n(%) ] 3(4.6) 2(3.1) 0.62
Coronary stenosis[ n( %) ] 32(47.9) 31(45.1) 0.87
LAD[ n(%) ] 24(38.4) 20(30.8)  0.46
CX[n(%) ] 11(16.9) 13(20.0)  0.65
RCA[n(%) ] 12(18.5) 14(21.5) 0. 66
Atrial fibrillation[ n( %) | 3(4.6) 16(25.8) 0.03
TC(mmol/L, x+s) 4.2:1.0 4.220.9  0.97
TG(mmol/L, x+s) 1.3+0.5 1.2+0.5 0.42
HDL-C( mmol/L, x+s) 1.2+0.3 1.3+0.3 0.10
LDL-C( mmol/L, xs) 2.620.8 2.5¢0.7  0.65
Cystain C(mg/L, x+s) 0.6+0.9 0.4+0.7 0.33
PR interval (ms, x+s) 164.4+19.8 162.4+37.2 0.77
QRS interval (ms, x+s) 91.9+17.3 103.9+28.9 0.01
LBBB[ n(%) ] 1(1.7) 3(4.6) 0.54
RBBB[ n(%) | 4(6.7) 13(20.0)  0.03

SSS: sick sinus syndrome; BMI; body mass index; CHD: coronary heart
disease; LAD: left anterior descending; CX: circumflex artery; RCA:
right coronary artery; TC: total cholesterol; TG triglycerides; HDL-C.
high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein
cholesterol; NT-proBNP: N-terminal pro-brain natriuretic peptide;
LBBB: left bundle branch block; RBBB: right bundle branch block.
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Table 2 Epicardial adipose tissue volume and other parameters

(n=65, x+s)

Item Control group ~ SSS group P value
LA inradium( mm) 35.4+4. 4 37.4+4.7  0.020
RA inradium( mm) 33.1+3.4 34.3+4.3  0.090
RV inradium( mm) 32.9+4.2 34.2+4.0  0.070
LV diastolic inradium( mm) 44.6+7.9 43.5+5.1 0. 360
LV systolic inradium( mm) 30.8+3.4 31.6+4.5 0.310
LVEF(%) 60. 8+8.2 60.9+6.2  0.920
EAT-atrial volume(cm?®) 55.3+19.6  68.7+29.1 0.003
EAT-RA volume( cm®) 23.4+8.7 29. 2+11.5 0.002
EAT-LA volume( cm®) 31.9+11.9  39.5+19.3 0.010
EAT-ventricular volume(cem®)  73.6+24.9  80.6+33.5 0.170
EAT-total volume (cm®) 130.5+42.1 150.5+£61.2 0.020

SSS: sick sinus syndrome; LA left atrium; RA; right atrium; RV right
ventricule; LV left ventricule; LVEF: left ventricular ejection fraction;
EAT-atrial ; epicardial adipose tissue surrounding two atriums; EAT-RA .
epicardial adipose tissue surrounding the right atrium; EAT-LA . epicardial
adipose tissue surrounding the left atrium; EAT-ventricular; epicardial
adipose tissue surrounding two ventricules; EAT-total: all of epicardial

adipose tissue.
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Table 3  Univariate linear regression analysis of association between EAT and baseline variables

Item EAT-atrial EAT-RA EAT-LA EAT-ventricular EAT-total
B(95%CI) B(95%CI) B(95%CI) B(95%CI) B(95%CI)
Age 0.56(0.10-1.01) * 0.19(0.01-0.38) * 0.34(0.07-0.66) 0.63(0.12-1.15) * 1.39(0.45-2.33) *
BMI 4.05(2.82-5.28)" 1.67(1.20-2.18)* 2.40(1.54-3.22)* 4.58(3.21-5.97)* 8.59(6.06-11.13)"
Hypertension 18.91(6.99-28.12)*  7.62(3.85-11.38)% 11.59(5.51-17.67)% 37.97(-1.72--20.10) 37.97(18.73-57.22)"
SsS 13.42(4.61-22.24) % 5.06(1.43-8.69) * 8.16(2.35-13.98) *  6.96(-3.17-17.09)  20.01(1.35-38.67) "
AF 25.81(13.69-37.93)"  9.37(4.31-14.42)" 16.30(8.38-24.23)%  9.68(-1.75-21.13)  56.12(31.02-81.22)"

QRS interval

LA dimension

0.28(0.09-0.46) *
2.67(1.76-3.57)*
2.10(0.99-3.21)"

0.11(0.04-0.19) *
0.85(0.47-1.24) *
0.60(0.14-1.07) *

RA dimension

0.16(0.04-0.29) *
1.81(1.23-2.39)*
1.48(0.77-2.20)*

0.27(0.08-0.50) *
0. 14( -0. 22-0. 56)
-0.80(-0.96-1.71)

0.55(0.16-0.93) *
5.55(3.68-7.43)*
3.70(1.36-6.04) *

BMI: body mass index; SSS: sick sinus syndrome; AF: atrial fribrillation; LA left atrium; RA. right atrium; EAT-atrial; epicardial adipose tissue

surrounding two atriums; EAT-RA . epicardial adipose tissue surrounding the right atrium; EAT-LA. epicardial adipose tissue surrounding the left

atrium; EAT-ventricular; epicardial adipose tissue surrounding two ventricules; EAT-total ; all of epicardial adipose tissue. * P<0.05; *P<0.001.

x4 ODIHINRREEMERGRERSEFEESENSRAREXES N

Table 4 Multivariate linear regression analysis of association between EAT and baseline variables

Hem EAT-atrial EAT-LA EAT-RA EAT-total
B(95%CI) B(95%CI) B(95%CI) B(95%CI)

Age 0.34(-0.08-0.75) 0.14(-0.03-0.32) 0.20(-0.09-0. 48) 1.18(0.34-2.02) *

BMI 3.28(2.00-4.56)"% 1.46(0.93-2.00)* 1.83(0.94-2.72)* 7.26(4.67-9.85)*%

Hypertension 5.35(-3.12-13.82) 2.57(-0.99-6.12) 3.03(-2.85-8.91) 5.59(-11.54-22.74)

SSs 8.61(0.78-16.44) * 4.05(0.73-7.36) * 4.27(-1.18-9.71) 8.91(-6.93-24.73)

AF 14.40(3.78-25.02) * 5.24(0.76-7.34) " 8.93(1.57-16.29) * 38.94(17.45-60.44) *

QRS interval

LA dimension

0.08(-0.07-0.23)
0.87(0.16-1.91)
0.17(-0.93-1.26)

RA dimension

0.04(-0.30-0. 10)
0. 16(~0.27-0. 60)
-0.80( 0. 54-0.38)

0.04(-0.06-0.15)
0.69(0.00-1.43) *
0.22(-0.53-0.99)

0.13(-0. 18-0. 44)
2.32(0.22-1.48) *
-0.75(-2.97-1.48)

BMI: body mass index; SSS: sick sinus syndrome; AF: atrial fribrillation; LA left atrium; RA: right atrium; EAT-atrial; epicardial adipose tissue

surrounding two atriums; EAT-LA ; epicardial adipose tissue surrounding the left atrium; EAT-RA ; epicardial adipose tissue surrounding the right atrium;

EAT-total ; all of epicardial adipose tissue. * P<0.05; *P<0.001.
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Figure 2 Receiver operating characteristic curve analysis
EAT-RA; epicardial adipose tissue surrounding the right atrium; EAT-LA ;
epicardial adipose tissue surrounding the left atrium; EAT-atrial: epicar-
dial adipose tissue surrounding the all atriums; EAT-total ; all of epicardial

adipose tissue.
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