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ABSTRACT

KEY WORDS

Objective: To compare the left ventricular systolic function between the 1eft bundle branch
pacing (LBBP) and right ventricular septum pacing (RVSP) in patients with pacemaker
dependence by three-dimensional speckle tracking imaging (3D-STTI).

Methods: A total of 65 patients with atrioventricular block (AVB) (Mobitz type II second-
degree AVB, high-degree AVB, or third-degree AVB), who underwent permanent cardiac
pacing implantation including 32 patients receiving LBBP (LBBP group) and 33 patients
receiving RVSP (RVSP group) from June 2018 to June 2019, were enrolled in this study.
These patients met the following inclusion criterion: pre-operative left ventricular ejection
fraction (LVEF)>50% and ventricular pacing rate>40% at 6-month programming follow-
up; and the patients underwent echocardiography at pre-operation and 6 months after
operation. The 3D-STI was used to obtain global longitudinal strain (GLS), global
circumferential strain (GCS), global radial strain (GRS), and global area strain (GAS).
Results: All the patients in the LBBP group and the RVSP group had normal LVEF, there
was no significant difference between the 2 group (P>0.05). The LVEF was slightly
decreased at 6-month follow-up in the RVSP group, but there was no significant change
compared with pre-operation (P>0.05). There were no significant difference in LVEF, GLS,
GCS, GRS and GAS at pre-operation and 6-month after operation between the LBBP group
and the RVSP group (all P>0.05). Compared with pre-operation, the GLS and GCS were
significantly decreased in the LBBP group; while the GLS, GCS, GRS and GAS in the
RVSP group were also significantly decreased at 6-month follow-up (all P<0.05).
Conclusion: For patients with pacemaker dependence and normal LVEF at pre-operation,
the cardiac function in the LBBP group is not significantly better than that in the RVSP
group in short term follow-up. But in terms of physiologic pacing and long-term cardiac

function protection, the 1eft bundle branch pacing is an optimal pacing mode.

three-dimensional speckle tracking imaging; left bundle branch pacing; ventricular

pacemaker dependence; left ventricular; systolic function
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t . HANEOL, BE NS A ke, 4 LBBP
HMRVSPAH ., HALBBPA 3241, H204, %412
1, 4E# 47.00~83.00(63.84+9.33)% ; RVSP 4H 33 {4,
F20M, 134, 4 42.00~80.00(62.42+10.25)%
LBBP [} B AFIEZOR . DA LA Sk dimic s B 22 )
AT ; 2RFEIZIRECHE, VI FEGE QRS
I 52 RS 58 42 1l 50 4 A o S BH Ay LA 48 QRS 98
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GE vivid E95 # {4 22 % i) 1 75 12 W AU 13 3¢ [
General Electric 24 ), it £ M5S 4 453k (2.0 MHz)
K 4V 2l 3k (2.5 MHz)., Echo PAC TR H 5
[ General Electric/2 ], R EURSEA T AL T

1.3 &
A BETARTE . AE 64 HRE 4 & —

%1 LBBP 5 RVSP H—AZ Il FR4FEAY b 8 (x+s)

Ao B, AR ORI YR
BRI . I MSS 2 Mk A M B 55 20
KA i 220 B N AR (left atrium, LA), 2240
= A2 (left ventricle, LV), FE.0x42 DU OB Ta R
X T Simpson 5 M & 42 0 % EF 5K R 2 T (left
ventricular end-diastolic volume, LVEDV), Z %I 44
AR %5 (left ventricular end-systolic volume, LVESV)
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WAL OE DA SRR, EEoRE4D
DR, REUE O =4 B RI-% . W H Echo
PAC TAEWS AT EIG /3, #Ey A sham i 220 =
NS I, Wb ] T2 i Ah Ze L kg
ERACAL, 3D-STI 4% AR ARAT e 5 BEHE AR ) 1 AR
10 53 20 0 25 B R YN 17] )i 4% (globallongitudinal strain,
GLS). %% K F£ [a] i 2% (globalcircumferential strain,
GCS). #% k4% [m] ) 2% (globalradial strain, GRS)Fl1#4
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1.4 GitFabiE

K HI SPSS 22.0 GE itk #- AT e it b, Tk
TORLR K5, o B R LAY B bR o 25 (k)
N, ARG ARG AR RO K5, PIZLE] L
BRI REAR K50 . P<0.05 £ 51 g1

24 B

2.1 — MR RYFMERILL 32

WAL A B RE ., RRmAN 22T
Bt & (¥ P>0.05), LBBPZH A5 A4 QRS 9 J&
J9(110.03£9.92) ms, 454 LBBP L Hi, [ I K i} BiR 22
3K, 5 RVSP 41 QRS i & [(142.55+10.01) ms] A
e, ZRASHFEL(P<0.05, 1),

Table 1 Comparison of general clinical characteristics between the LBBP group and the RVSP group (¥+s)

215 n HEi/em 1K kg PR T FY/m? F4H QRS/ms
LBBP 4 32 166.81+6.42 65.56+9.79 1.77+0.15 110.03+9.92
RVSPZ 33 165.52+8.07 62.15+8.97 1.71£0.15 142.55+10.01*

5LBBP4l L3, *P<0.05,

2.2 ILTHEEIERRHILL 3L
LBBP 41 fil RVSP 41 R fif . K J§ LA, LV,
LVEDV . LVESV ¥JJ0H & 28 1k (¥4 P>0.05), B4l

Z IR TG L (34 P>0.05), LBBP 1Al RVSP
2 LVEF¥IER , 2551t 2# 8 X (P>0.05). RVSP
H ARG 64 H B I LVEE 8 A Ri A B30 T K
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P HER G E L (P>0.05), RvspéﬁﬂiFGLs GCS. GRS. GAS 1 B fi [ A%,
AT, ARJE 64 W4E GLS, GCS. GRS, S SRR (3 P<0.05, F22). FAARR.

GAS 22 TG4 X (3 P>0.05), SARHFIM L, KJG GAS ~EEILE 1,

LBBP 41 A J5 6 4~ H R i i GLS F1 GCS BH & F& A%,

%2 LBBPASRVSPARH]. RFZHE=4#BEISIRILE (vs)
Table 2 Two-dimensional and three-dimensional ultrasound indexes at pre-operation and post-operation in the LBBP group
and the RVSP group (x+s)

aspil| n LA/mm LV/mm LVEDV/mL LVESV/mL LVEF/%
LBBP4l  AKHj 32 34.16+4.57 46.47+4.01 100.59+20.17 38.63+8.22 61.4145.24
AR5 64H 32 33.78+4.40 46.13+3.78 98.75+20.23 38.4748.79 60.97+5.03
RVSP4  AHf 33 34.70+3.99 46.73+4.26 94.58+21.78 35.30+8.08 62.03+5.24
AJ5 64~H 33 34.52+4.32 46.76+3.62 94.58+20.94 37.09+10.19 60.21+5.04
215 GLS/% GCS/% GRS/% GAS/%
LBBP#  AKHi -15.47+2.94 -22.66+4.77 36.68+12.53 -32.86+6.65
AR 61~H -14.14+2.90* -19.80+6.42% 31.96+8.80 -30.74+6.96
RVSP4l  AHj -16.22+3.08 -20.52+4.80 37.2913.90 -32.76+6.83
AJF 64~A -14.19+2.64* —17.93+5.54* 32.16£10.30* -28.09+5.96*

HRAARR AL, *P<0.05. LBBP: AW ZiEH; RVSP: H=EMMMEMN. LA: ZL0HENE; LV: ELENRGE;
LVEDV: ZEDEEKARAE; LVESV: AEWLERKE; LVEF: ZEODESIMa%; GLS: BRI\ A% ; GCS: B{KH
MRAF; GRS: HARFRMNAS; GAS: REARTAIFR L AR

Area strain % 3 i 3 Area strain %

1 LBBPZFRVSPANRE. RS GASTEE

Figure 1 Representative images of GAS at pre-operation and post-operation in the LBBP group and the RVSP group

A: GAS curve and Bull’s eye diagrams in the LBBP group (pre-operation); B: GAS curve and Bull's eye diagrams in the LBBP group
(post-operation); C: GAS curve and Bull's eye diagrams in the RVSP group (pre-operation); D: GAS curve and Bull’s eye diagrams
in the RVSP group (post-operation). GAS is decreased in the 2 groups. GAS: Globalarea strain; ED: End diastole; ES: End systole.

31 i FER I, A I PRAFFEE - HIESE LBBP AR S 4
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QRS U 58 B 2 O E RPN EEIE bR, A
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RVSPHAL, HARFEARJE 61 H 4im it , LBBP4]
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