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[ Abstract ] Objective This study aimed to retrospectively analyze the incidence and influencing
factors of tricuspid regurgitation (TR) in the short term after pacemaker lead implantation at the Second

Affiliated Hospital of Zhejiang University School of Medicine, so as to provide evidence for understanding
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pacemaker lead-related TR. Methods Consecutive patients who underwent single- or dual-chamber
permanent pacemaker implantation between June 2019 and December 2023 in the Department of
Cardiology were enrolled. General clinical data and relevant parameters were collected. Changes in TR
severity before and shortly after the procedure were assessed using echocardiography. TR progression was
defined as an increase by one grade or more, and TR improvement as a decrease by one grade or more.
Logistic regression analysis was employed to identify factors associated with TR progression. Results A
total of 219 patients were included (128 males, 91 females), with a mean age of 69.7 + 11.2 years. The
median follow-up time was 99 (26, 199) days. TR remained unchanged in 114 patients (52.1%), improved
in 46 (21.0%)—including 36 (16.4%) with one-grade reduction, 9 (4.1%) with two-grade reduction,
and 1 (0.5%) with three-grade reduction—and progressed in 59 patients (26.9%). Among those with
progression, 51 (23.3%) had mild-to-moderate TR worsening by one grade, and 8 (3.7%) had moderate
or worse TR worsening by at least two grades. Notably, one case involved lead perforation of the leaflet
and two cases had lead impingement. Compared with the non-progression group (n = 114), pacemaker
indication (AV block vs. sick sinus syndrome), baseline left atrial diameter, pulmonary artery systolic
pressure (PASP), and the severity of mitral regurgitation (MR) and TR were significantly associated with
TR progression or improvement (all P < 0.05). Ordinal logistic regression analysis identified preoperative
TR severity [OR=10.57 (3.77-29.68), P < 0.001] and pacemaker indication [OR=0.452 (0.222-0.918),
P =0.028] as independent predictors of postoperative TR progression. Patients with AV block were more
likely to receive left bundle branch pacing (P < 0.001), which may contribute to their lower risk of TR.
Conclusions Short-term progression of TR after pacemaker implantation is relatively common, although
severe TR remains rare. Preoperative TR severity and pacemaker indication are independent predictors of
short-term TR progression. The use of physiological pacing modalities may help reduce the incidence of
TR following pacemaker lead implantation.

[ Keywords ] Valvular heart disease; Tricuspid valve; Tricuspid valve disease; Tricuspid
regurgitation; Pacemaker; Pulmonary artery systolic pressure; Physiological pacing; Left bundle branch
area pacing
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Table 1 Comparison of three-dimensional echocardiographic
parameters before and after right ventricular lead

placement

S8 AR (n=219) R (n=219) Py

LA-ap M4 (mm) 3.81 (3.45, 4.16) 3.68 (3.29, 4.06) < 0.001
MR FEfi 0.105

=R 110 (50.2) 97 (44.3)

<FeR 109 (49.8) 122 (55.7)

TR T2 0.042

=R 113 (51.6) 132 (60.3)

<FeR 106 (48.4) 87 (39.7)

XF TR #E @40 . TR el 3% 41 &% TR Jo ik Jé 41 i)
FEAFFESEAT LB oA, ZEME . AR . BMIL, Bl
Pimfla), R RIS IFE. A O HRS
£k Sk v B R AT QRS HFBR2Z F I G248 X
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(3G R IER SSS (62.7% ) HIHLFIE &, TR el
AE N IE AVB (65.2% ) FOHLBIE =, L3 2.

XF TR #E 4 . TR el 3% 41 & TR K it Je 4 i)
A E#EE A (DDD. VVI, LBBAP) & HiE4T
3T, TR JERE4 69 LBBAP AH%L T H Al 9 41 (1
di LR, TR 2054 ) LBBAP AHELE T HAh P
G R WE 2A,

XoF T 4H RS P 38 NV IE (AVB, SSS) AN []
EHM (DDD, VVI, LBBAP) & FbiEf7 0 #7,
AVB 4 VVI 5.9%, DDD 41.2%, LBBAP 52.9% ;
SSS #H VVI 6%, DDD 78.6%, LBBAP 15.4%, W
A EFAGIT#E L (P < 0.001), @ 2B,
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Fig 2 Bar chart of pacing mode percentage in three groups
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> 0.05); A Hij LA-ap N 1. PASP. MR & i J¢
TR BERNZRAGITFEL (P <0.05), WE3,
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WRYE R 2~3 s Hr 45 1w, AR5 3 TR 4
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Table 2 Comparison of baseline characteristics among tricuspid regurgitation progression group, improvement group, and no

progression group

Fiz2a Bl Pt Jeilk R4 P Y
%5 59 46 114
5 (n,%) 33(55.9) 31(67.4) 64 (56.1) 0.383
i (%, xx5) 70.41 +12.0 70.83 +11.0 68.81+10.9 0.495
BMI 2272+35 23.17+3.6 23.53 +3.4 0.340
R iR E] (d) 143.00 (28.00, 215.50) 83.00 (26.00,188.00 ) 90.00 (21.00, 191.00) 0.286
PPM(1n,%) 0.162
XU DDD 40(67.8) 27(58.7) 67(58.8)
HEE VVI 4(6.8) 0 9(7.9)
B U AR SL 15(25.4) 19(41.3) 38(33.3)
BEWIE (n,%) 0.012
AVB 22(37.3) 30(65.2) 50(43.9)
e 37(62.7) 16(34.8) 64(56.1)
EIIE (1,%)
W A s i/ g s 8(13.6) 13(28.3) 20(17.5) 0.143
FRELbE G/ P th 6(10.2) 3(6.5) 9(7.9) 0.805
eI 37(62.7) 27(58.7) 71(62.3) 0.897
Wi PRI 12(20.3) 1021.7) 22(19.3) 0.940
ERN 11(18.6) 5(10.9) 28(24.6) 0.140
COPD 1(1.7) 4(8.7) 4(3.5) 0.202
fikESE 5(8.5) 5(10.9) 8(7.0) 0.722
F Ak I (n,%) 0.204
] 43(72.9) 27(58.7) 76(66.7)
e RS X ek 15(25.4) 19(41.3) 38(33.3)
NINAN 1(1.7) 0 0
QRS HFBR (ms, ¥=s) 98(89.5, 125) 104.5(90.25, 146.5) 97(89, 120) 0.352

F3 TRV UGEEANTCH AR = L3 L SRR

Table 3 Comparison of baseline three- dimensional echocardiographic parameters among tricuspid regurgitation progression group, improvement

group, and no progression group

18R PR gl Joilt el P{E
LA-ap 42 [mm, M(0,,0,)] 3.59(3.33,3.94) 4.05(3.70,4.31) 3.81(3.51,4.17) 0.005
LVEF[%, M(Q,,0,)] 65.90(58.80,69.40) 63.35(57.68,70.45) 65.20(57.65,69.60) 0.825
PASP [mmHg,M(0,,0,)] 25.50(22.00,32.25) 32.00(28.00,40.50) 29.00(25.00,33.75) <0.001
MR T (n, %) 0.005
>R 21(35.6) 31(67.4) 58(50.9)
<FeR 38(64.4) 15(32.6) 56(49.1)
TR 2 (n, %) <0.001
=R 9(15.3) 46(100) 58(50.9)
<R 50(84.7) 0 56(49.1)

9 R AR A AT BE 5 0E W OE (AVB, SSS). A
A LA-ap N &, PASP, MR #2 J# TR 2 ¥ £
Ko AdEMN L 5 AMIGKRAS AN A A8 &, TR i@

2 H,
2. TR Jo#E 4Rl TR B4 8 &, SPATZ
HATA

~CH,
Ko R P> 0.05, it 2 Ho i S i e,
F¥ 2 4325 Logistic 7134387, 278 R AT LA-ap M
2. PASP F MR 2 B X AR J7 TR #F & i I 41 5
Giit#E L (P> 0.05); AHFT TR ™52 [OR
=10.57(3.77 ~ 29.68), P < 0.001] FIE g1 i iiE
[OR=0.452 (0.222 ~ 0.918), P < 0.005] ¥} & J5

TR MR TN A G2 . W 4.

x4 HIFZ72 Logistic B4 Hr4%

Table 4 Results of ordinal multinomial logistic regression

analysis

I R A 1 WA bR Wad AfmE P OR (95%CI )
LA-ap & 0212 0301 0497 1 0481 1237 (0.683 ~2.238)
PASP 20.036 0025 208 1  0.148 0.965 (0918 ~ 1.013)
MR 434 0.086 0368 0055 1 0814 0917 (0.446 ~ 1.887)
TR 434 2357 0525 20131 1 < 0.001 10.57 (3.77 ~ 29.68 )
WEIE (AVB) <0794 0362 4.823 1

0

0.028 0452 (0222 ~ -0.918)
TEIE (SSS) B B

e
AHFGEE SRR 5 4E N 219 8 U A K

U ISP B0 R EAT [ A, PR T Al
= R AR A S AT TR A2 1 0 S Ha i

0

3
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