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Predictors of the Development of Significant Tricuspid Regurgitation after
Permanent Pacemaker Implantation

Kyoung Jin Lee, Kye Hun Kim, Yi Rang Yim, Hyuk Jin Park, Seung Hun Lee, Ji Eun Kim, Hyung Ki Jeong, Hyun Ju Yoon,
Nam Sik Yoon, Young Joon Hong, Hyung Wook Park, Ju Han Kim, Yongkeun Ahn, Myung Ho Jeong,
Jeong Gwan Cho, and Jong Chun Park

Department of Cardiovascular Medicine, Chonnam National University Hospital, Gwangju, Korea

Background/Aims: We sought to identify predictors of significant tricuspid regurgitation (TR) after successful permanent
pacemaker (PPM) implantation in Korean patients.

Methods: Of 404 patients who underwent PPM implantation, 187 patients who had both baseline and follow-up echocardiographic
examinations were assigned to one of two groups: no development or change in TR (Group I, n =172, 65.5 = 13.7 years) versus the
development of significant TR (Group II, n = 15, 72.1 + 8.3 years). Clinical, laboratory, and echocardiographic variables were
compared between the two groups.

Results: Overall, the grade of TR was significantly aggravated from 0.46 + 0.73 to 0.81 +0.84 (p <0.001) during 3.1 + 1.8 years of
follow-up (0.49 £+ 0.75 to 0.69 = 0.74 in Group I, p < 0.001; 0.13 £ 0.35 to 2.27 £ 0.46 in Group II, p < 0.001). The de novo
development or aggravation of TR was observed in 66 patients (35.3%), and significant TR developed in 15 patients (8.0%). The
presence of atrial fibrillation (AF) was significantly higher (53.3 vs. 18.6%, p = 0.002), and the implantation of a ventricle pacing,
ventricle sensing, inhibited by ventricular event (VVI) type pacemaker was more frequent in Group II than in Group I (46.7 vs.
15.1%, p = 0.002). Other variables were not different between the groups.

Conclusions: The development or aggravation of TR was not rare after successful PPM implantation, even though the development
of significant TR was uncommon. The presence of AF and the implantation of a VVI type pacemaker were predictors of the
development of significant TR. Together, the results of this study suggest that the development or aggravation of TR should be
monitored carefully after PPM implantation. (Korean J Med 2014;86:577-584)
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Table 1. Baseline characteristics of the patients

O_J_.

001). %

grade] w2 E‘iﬂb a
HE = [0l A= 049 +

Group I (n=172) Group II (n = 15) p value
Age (yr) 65.5 £13.7 72.1 £8.3 0.071
BMI (kg/m’) 23.6+£3.8 238 +34 0.879
Males (%) 74 (43.0) 9 (60) 0.204
Diabetes mellitus (%) 33 (19.2) 4 (26.7) 0.502
Hypertension (%) 91 (53.0) 7 (46.7) 0.643
Ischemic heart disease 23 (13.4) 0 (0) 0.128
Atrial fibrillation (%) 32 (18.6) 8 (53.3) 0.002
Total cholesterol (mg/dL) 172.9 +£38.2 160.2 +30.0 0.244
Triglycerides (mg/dL) 121.6 £ 81.6 136.5 +36.1 0.532
LDL cholesterol (mg/dL) 109.8 £38.0 102.5 £28.7 0.517
HDL cholesterol (mg/dL) 47.1 £14.6 42,1 £14.1 0.237
Indication for PPM (%) 0.058
Sick sinus syndrome 51 (29.7) 8 (53.3)
Atrioventricular block 121 (70.3) 7 (46.6)
Pacemaker type 0.002
VVI type (%) 26 (15.1) 7 (46.7)
Non-VVI type (%) 146 (84.9) 8 (53.4)

Group I, aggravation of tricuspid valve insufficiency grade < 1; Group 1I, aggravation of tricuspid valve insufficiency grade > 2; BMI,
body mass index; LDL, low-density lipoprotein; HDL, high-density lipoprotein; PPM, permanent pacemaker; VVI, ventricle pacing, ven-

tricle sensing, inhibited by ventricular event.
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0.75071 4] 0.69 = 0.74Z(p < 0.001), IIFo]| A= 0.13 = 0.35]
A 227 + 0462(p < 0.001) 5 - B0l F-2J51A F71s)
Jon MFo|Ae] 27} A=r} © A5t ckFig 2).

Baseline Follow-up
TR grade 0

n9= s n=73 TR grade 0

n=39

TR grade 1

n= 41 [TR grade 1]
TR grade 2

ne 18 [TR grade 2]
TRr?r:ac;e 3 n=3 TR grade 3

Figure 1. Impact of pacemaker implantation on tricuspid regur-
gitation (TR) during clinical follow-up.

Table 2. Echocardiographic findings

AT AHFE7] AP & et 3.1+ 1.8W 9] A Hak
& FeE QF AuET] A T AR Aol disiAe &
40]| 2.9F5HItHTable 4). A FEES AUHs7] A4 A
64.7 = 10.0%04 HEFE7] A9 5 61.7 £ 9.6%= 2514

Hd
231 00(p < 0.001), AF AE7] AH A HA 244
4 FUEL BAY B4 F AF M5 A F 63e

o] Alszo] HAA 457 7)%50] ASHTEE 45% 1]

25 p <0.001 p<0.001

Baseline

1 W Follow-up

0.5

Grade of tricuspid regurgitation

Group | Group Il

Figure 2. Changes in tricuspid regurgitation (TR) between the
groups during clinical follow-up. Group I, aggravation of tricus-
pid valve insufficiency grade < 1; Group II, aggravation of tri-
cuspid valve insufficiency grade > 2.

Group I (n=172) Group II (n = 15) p value
EF (%) 64.7+9 .8 63.7+11.7 0.722
LVEDd (mm) 514+5.6 51.7+438 0.839
LVESd (mm) 32.6+5.7 33.8+6.8 0.471
LAD (mm) 39.8+73 45.0+124 0.019
RVSP (mmHg) 384 £10.1 33.0+79 0.246
E 0.72 £0.30 0.59 £0.31 0.145
A 0.79 £0.24 0.75+0.15 0.642
E/A 0.96 +0.59 0.84 £0.51 0.685
DT 235.1 +128.1 2104 +£91.9 0.618
E/E' 12.05 +5.38 1533 £14.35 0.732

Group I, aggravation of tricuspid valve insufficiency grade < 1; Group II, aggravation of tricuspid valve insufficiency grade > 2; EF, ejec-
tion fraction; LVEDd, left ventricular end-diastolic dimension; LVESd, left ventricular end-systolic dimension; LAD, left atrial di-
mension; RVSP, right ventricular systolic pressure; DT, deceleration time; E, early diastolic mitral inflow velocity; A, late diastolic mitral

inflow velocity; E', early diastolic septal annular velocity.
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CL confidence interval; Exp, exponentiation of the B coefficient; VVI, ventricle pacing, ventricle sensing, inhibited by ventricular event;
Group I, aggravation of tricuspid valve insufficiency grade < 1; Group II, aggravation of tricuspid valve insufficiency grade > 2; LV, left

Table 3. Multivariate analysis of factors associated with the development of significant tricuspid regurgitation
LAD, left atrial dimension.

Table 4. Clinical events following pacemaker implantation

De novo LV dysfunction (%)
ventricular; AF, atrial fibrillation.

Death (%)
New onset AF (%)

65-74 yr

>75
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