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Influencing factors for tricuspid regurgitation after implantation of cardiovascular

implantable electronic devices
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[ Abstract] Objective To explore the influencing factors for greater tricuspid regurgitation after the implantation of cardiovascular
implantable electronic devices ( CIEDs) , and investigate its possible mechanism. Methods Clinical data of 198 patients who under-
going implantation of CIEDs (including single- or dual-chamber permanent pacemakers, embedded cardioverter-defibrillators and
cardiac resynchronisation therapy) in our department from January 2014 to December 2016 were collected in this study. According to
the changes of tricuspid regurgitation observed by echocardiography before and after implantation, the selected patients were divided
into unaggravated tricuspid regurgitation group (n=146) and aggravated tricuspid regurgitation group (n=52). Clinical data and pre-
operative echocardiographic data were compared between the 2 groups. SPSS statistics 17. 0 was used to perform the statistical analysis.
Mann-Whitney U test, unpaired Chi-square test or Fisher exact probability test was employed for comparison between groups. Multivariate
logistic stepwise regression was applied to analyze the risk factors for tricuspid regurgitation. Results Compared with the unaggravated
group, the proportions of male, preoperative creatinine clearance rate, hyperlipidemia and implantation time >12 months were signifi-
cantly higher, while the proportions of smaller preoperative right atrial diameter and mitral and tricuspid regurgitation were obvious
lower in the aggravated group (P<0.05). Multiple logistic regression analysis showed that implantation time ( OR=1. 000, 95% CI
1.001-1.003; P=0.013) and hyperlipidemia (OR=2.024, 95%CI 6. 728-22.360; P=0.022) were independent risk factors for
aggravation of tricuspid regurgitation, and mild tricuspid regurgitation before CIED implantation ( OR=0. 018, 95%CI 0. 049-0. 133;
P<0.001) was independent protective factor for the aggravation. Conclusion CIED implantation time and hyperlipidemia can
aggravate tricuspid regurgitation, and the severity of tricuspid regurgitation before operation is correlated with the aggravation after

implantation. Attention should be paid to follow-up observation.
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Table 1  Univariate analysis of worsening tricuspid regurgitation after operation between two groups
Item Unaggravated group (n=146) Aggravated group (n=52) P value
Age[ years, M(Q,, Q5)] 73(66,80) 76(67,79) 0. 640
Male[ n(%) ] 32(21.9) 21(40.4) 0.010
BMI[ kg/m?, M(Q,, Q5)] 24.4(22.4,26.9) 24.5(23.6,26.9) 0.154
Implant-time[ n( %) ] 0.019
<12 months 54(37.0) 10(19.2)
>12 months 92(63.0) 42(80.8)
History of smoking[ n( %) ] 49(33.6) 12(23.1) 0. 160
History of alcohol abuse[ n( %) ] 33(22.6) 10(19.2) 0.613
Atrial fibrillation[ n( %) ] 70(47.9) 24(46.5) 0. 824
Hypertension[ n( %) ] 105(71.9) 42(80.8) 0.210
Diabetes mellitus[ n( %) ] 48(32.9) 19(36.5) 0. 632
Hyperlipidemial[ n( %) ] 12(8.2) 17(32.7) 0.010
Cerebral vascular diseases[ n( %) | 39(26.7) 12(23.1) 0. 607
Chronic obstructive pulmonary disease[ n( %) ] 21(14.4) 4(7.7) 0.212
Coronary artery disease[ n( %) | 67(45.9) 27(51.9) 0. 454
Creatinine clearance rate[ ml/min, M(Q,, Q;) ] 59.3(44.8,72.3) 66.9(50.0,78.3) 0.047
SCr[ pmol/L, M(Q,, ;)] 92.2(77.3,107.0) 81.8(71.3,102.6) 0.221
CIEDs[ n(%) ] 0.439
PPM 118(80.2) 42(80.8)
1cD 13(8.9) 7(13.5)
CRT 15(10.3) 3(5.8)
Time of operation[ min, M(Q,, Q3) ] 93(80,120) 94(80,110) 0.739
Location of ventricular lead implantation[ n( %) ] 0. 849
Apex of heart 27(18.5) 9(17.3)
Outflow tract of right ventricle 119(81.5) 43(82.7)
Using of defibrillation lead[ n( %) ] 28(19.2) 10(19.2) 0.993

CIEDs: cardiovascular implantable electronic devices; SCr; serum creatinine; PPM; permanent pacemakers; ICD: imbedded cardioverter defibrillator;

CRT: cardiac resynchronization therapy.
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Table 2 Comparison of ultrasonic parameters before operation between two groups

Ttem Unaggravated group (n=146) Aggravated group (n=52) P value
Right atrium diameter[ mm, M(Q,, Q;) ] 36(34,40) 34(31,38) 0. 004
Right ventricle diameter[ mm, M(Q,, Q5) ] 35(32,38) 33(30,36) 0.053
Mitral regurgitation[ n( %) ] 0.016
Without 32(21.9) 22(42.3)
Mild 78(53. 4) 20(38.5)
Moderate 30(20.5) 6(11.5)
Severe 6(4.1) 4(7.7)
Tricuspid regurgitation[ n( %) | <0.001
Without 17(11.6) 37(71.2)
Mild 129(88.4) 15(28.8)

CIEDs: cardiovascular implantable electronic devices.
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Table 3  Logistic regression analysis of risk factors for worsening tricuspid regurgitation after CIEDs implantation

Factor SE B Wald OR(95%CI) P value
Right atrium diameter before CIEDs implantation 0. 045 -0.030 0. 450 0. 888(0.970-1.060) 0.502
Creatinine clearance rate 0. 009 0. 006 0.438 0.988(1.006-1.025) 0.508
Implant-time 0.001 0.001 6.167 1.000(1.001-1.003) 0.013
Female 0. 509 -0.811 2.538 0.164(0.445-1.205) 0.111
Hyperlipidemia 0.613 1.906 9.676 2.024(6.728-22.360) 0. 002
Mitral regurgitation before CIEDs implantation 0.304 0.431 2.010 0.848(1.539-2.793) 0. 156
Tricuspid mild regurgitation before CIEDs implantation 0.508 -3.016 35.266 0.018(0.049-0. 133) <0.001
Atrial fibrillation 0.512 -0. 406 0. 628 0.244(0.666-1.819) 0.428
Defibrillation lead 0.817 -0.010 0. 000 0.200(0.990-4.911) 0. 990
Location of ventricular lead implantation 0.780 0.591 0.574 0.391(1.806-8.336) 0.449
Right ventricle diameter before CIEDs implantation 0. 054 0. 007 0.019 0.906(1.008-1.120) 0. 890

CIEDs: cardiovascular implantable electronic devices.
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