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[ E] B0 BB B R 3 AR XS 22 o1 S8 (Teft bundle branch pacing, LBBP) 5 75 G S 2 45 (His bundle pacing,
HBP) B3R EHEA VAR5 200 WL DI RE S R PE A TIPS . 753K - AR HCLBBP &35 (40 4] ) \HBP £ 35 (40 9] ) . XT B 2H
(40 B PRI I = 9 Jls Rt — A o0 KT RIS s 430 0 R %5 LBBP \HBP S8 355 X BRZH A [m] | [Ba] o 14 i)
RAE 1] iy AR TR S [E] R BLRE (peak strain dispersion, PSD) \Z2 & 4154 U = [ H U AE IR 7] (interventricular mechanical delay
time , IVMD ) ; 7158 1 L4 18] ) 1 A8 1K 4 R[] AR v 22 (standard deviation of time to peak circumferential strain , T-sd-CS) A% [i] i A8
IR WIS [A] AR 1 22 (standard deviation of time to peak radial strain, T-sd-RS) . #5588 : HBP £ J& 4010 2 1] T-sd-CS K F X HE A, H
A0 LI B SATUBR AT 2D 25005 %0 R EH T i 35 22 57 s LBBP 20 QRS 98 2 K T HBP ZHHIXT B2 (P < 0.05) s LBBP ZH J Al 0 2R
ST T-5d-CS KT HBP ZH AN HRZL (P < 0.05) ; LBBP 72 2 A1) PSD AT HBP ZH M IRZH (P < 0.05) 5 45 21 i) 220 28 S A2 )
N 7AE T-sd-RS Gh ) W28 FHZL £ B Ko IVMD LW B TEGe 12425 5 . 4518 : LBBP 41 5 HBP 41 X MRAIAHLE , 2200 N Rl A PE RS
JEIR s LBBP 2415 HBP 21 X HEAL.Co LS A D RESEASATIT .
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Evaluation of myocardial systolic function and synchrony in the patients with permanent
left bundle branch pacing and His bundle pacing using ultrasound speckle tracking
imaging
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[Abstract] Objective: We aimed to evaluate myocardial systolic function and synchrony in the patients with permanent left bundle
branch pacing (LBBP) and His bundle pacing (HBP) one year after operation by ultrasound speckle tracking imaging. Methods:
Myocardial imaging of 40 patients with LBBP, 40 patients with HBP and 40 control subjects were collected. Regional peak systolic
strain in longitudinal, radial, circumferential motion, time to peak circumferential strain, time to peak radial strain, peak strain
dispersion (PSD) , twist, and interventricular mechanical delay time (IVMD) were measured respectively. Standard deviation of time to
peak circumferential strain (T-sd-CS) and standard deviation of time to peak radial strain (T-sd-RS) were calculated. The data was
compared and analyzed among three groups. Results: The T-sd-CS of the HBP group in apical plane was larger than that of the control
group, there were no significant differences between the HBP and control groups in other parameters. The QRS width of the LBBP
group was longer than those of the HBP and control groups (P < 0.05). The T-sd-CS of the LBBP group in the apical plane was larger
than that of the HBP and control groups (P < 0.05). The PSD of the LBBP group was larger than that of the HBP and control groups

(P < 0.05). There were no significantly differences in radial strain, T-sd-RS, longitudinal strain, twist and [IVMD among all groups.
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Conclusion: Compared with the HBP and control groups, the LBBP group had slightly delayed left ventricular synchronization, and

myocardial systolic functions were basically similar in the three groups.

[Key words] echocardiography ;strain; peak strain dispersion;left bundle branch pacing; His bundle pacing
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K LSD K 56 10047 21 1) 7 19 e o S0Pk L]
R AR BRI R AR, P<0.05 25
Bt Er L.

2 # R
2.1 VG RABFIERA B AR
LBBP ZH . HBP 2 A1 %} 8 2H 4% ZH WF 5% XF G2 AF 08

PRI RS TR 0R REAERS 52 \LVED 220 I
iR NFE (LVESd) | 28 [B] 5 55 (IVSd) (Aol 28 J B
JE R (LVPWd) S LVEF [bAS, 22 5 3 T0 G0t 5 35
LBBP 4 QRS I 5 /% KT HBP 4 KR, HEFH
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Table 1 The clinical features and ultrasound parameters of the LBBP, HBP, and control groups

BTt LBBP £ (n=40) HBP 41 (n=40) X BB 2H (n=40) P1H
(Y 7 £5) 67.42 +17.25 68.32 + 15.26 66.32 + 15.37 0.612
) 22 23 23 0.967
BRI () 15 14 13 0.896
BEDRIE (n) 7 8 8 0.948
JEEC (n ) 3 4 3 0.787
R (m?, % £5) 1.72 £0.14 1.76 £ 0.19 1.75 £ 0.20 0.623
L3R (W /min,x +5) 65.59 + 7.47 66.11 +7.15 65.86 + 10.12 0.765
QRS % (ms,x + 5) 110.01 + 12.58" 100.47 + 15.80 98.56 + 15.72 0.011
LVEDd(mm,x + 5) 48.35 +4.52 47.69 + 3.78 47.52 + 4.79 0.715
LVESd(mm,x +s) 32.56+ 4.63 31.51 +4.31 30.41 + 4.46 0.535
IVSd(mm,x +5) 10.31 + 1.25 10.51 + 1.05 10.32 + 1.15 0.801
LVPWd(mm,x +s) 10.36 + 1.13 10.46 + 1.03 10.26 + 1.11 0.833
LVEF(% ,x +s) 60.22 +5.23 61.52 +4.27 62.61 = 4.79 0.481

5 HBP 40 b4 ,°P < 0.05; 5% R4 b4 ,"P < 0.05.

22 AFEFEHRAFEL BEETER G

LBBP 25 J&5 fl1.0r 2R 1 14 CS KT HBP 21 X} 1
4, HESAH G E (P <0.05) ; HBP 41 & 10
PV CS S X IR 22 5 g1+ 2 Lo LBBP4]
FE A S T-sd-CS KT HBP 4 X R4, H 25 5
HYG 12475 L (P < 0.05) ; HBP 41 %6 5l 0 435 1 T-sd
S-CSRTXIRA, HESAGITFE X (P<0.05),
A B A1 CS , AT 1 T-sd-CS LR
I RS AT T-sd-RS . —ARMF- 101 RS . A F
[fil T-sd-RS H#, 2 FH TG E X (F£2),

23 AEEHP@EE BERE P

LBBP 4 /2 4\ 5] PSD KT HBP 41 . X% fE 41,
HZESA5 %3 X (P <0.05); HBP 41 PSD 5 %
MR, 25 it SC(E 1), 45 410E Py
RIS NTTES N DA N -0 7] N N T DA N
O YT DN 1) o A | 22 5 9N ) o AR S YA B A 0
T IVMD i, 2 R gt E L
LBBP 41 . HBP 4l Fl X BE 21 19 45 21 o8 DU s o0 — 8
O T RO DT TRV ) B AR B LU 82, 25 57 oS it
B (E3),
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Table 2 Circumferential strain, radial strain and synchrony of the LBBP,HBP, and control groups

(n=40,x +s)
- NS AT} A v AT} NS AT} AT
- CS T-sd-CS CS T-sd-CS RS T-sd-RS RS T-sd-RS
LBBP# -18.85+5.02" 46.01 =32.32" —17.74 + 3.30 33.40 + 33.86 26.63 + 17.54 18.40 +33.02 30.14 + 14.32 16.21 = 31.18
HBP#4 -2430+545 36.05+29.01" -18.29 +3.84 35.29 +30.02 26.15+ 11.83 18.60 =29.00 31.72 +7.99 13.67 + 13.75
FHHRZH  -23.02+5.66 27.29+2228 -20.57 +1.24 28.92 + 13.60 28.24 +9.90 17.80+15.90 34.13 +7.41 12.50 = 15.34
P 0.012 <0.001 0.092 0.348 0.193 0.735 0.071 0.187

5 HBP4H LAL P < 0.05; 5% FRZA AL ,"P < 0.05,

Time to Peak Longitudinal Strain v

Time to Peak Longitudinal Strain Al

AT ;B HBP41;C. LBBP 4],
El1  YhmE R E kg B SR ELE PSD
Figure 1 Peak strain dispersion (PSD) of the control, HBP,and LBBP groups
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Table 3 Peak longitudinal strain, twist and cardiac syn-
chrony of the LBBP,HBP,and control groups

(xxs)
$8%% LBBPZl(n=40) HBP4(n=40) X RZ(n=40) P{H
LS-4C -1935+327 -19.67+331 -21.27+3.15 0.193
LS-3C -18.68+4.52 -20.54+227 -21.02+4.69 0.205
LS-2C -19.65+4.31 -21.11+3.87 -21.74+2.90 0.198
LS-avg —19.11 +4.35 -20.09 £3.67 -21.24+3.90 0.189
Twist 1501 +7.69  1529+5.75 15.35+5.36 0.873

PSD 46.32 £ 10.15" 33.48 +13.69 29.33+3.78 0.014
IVMD 23.16 + 14.83 14.33 +5.51 8.40 £+4.48 0.158

LS-4C: DU AL 3 1.8-3C : =B LN R AE 5 LS-2C - W s
DA 7 5 1S -avg : 26 % A 1A) N 28 P 2448 5 Twist: 2500 2 #1454 ff
. 5 HBPALLLES,"P < 0.05; 5XFHR4ILL#E,"P < 0.05,
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BT ZE S 1) R A

X} HBP (5T B A 20 Z4F 1 5 5, LBBP & —
FofoRE X 5 () A Pl =X, FE IR BT 2017 4R S8R,
FEBWTHIA A A AR T LI AE 58 CRT 451
—FERGRAE . LBBP AR A B L A4 A BV
K2z —, BEr& FHO E YU R B sT i b,
HIA MK ZHET T OB DSOS A
Je SR TR A5 B A8 5 X6 0 IS5 44 S T REIE 1Y)
S RS i D e KR A M BE U A R — 2P
W5, ABFFEEN % LBBP F1 HBP By f # M A 14E
Ja PEATRE T , WLEE LBBP A HBP H& 0 % (6] A2 N
LWL AR D REFN R 251

ARG IR, R 75 0 3l B S 00 LVEF
LVEDd S5 e ] L, 2 R ¥ RSB . A
W58 & B, AR S8 LR LR O sh B 240,
LVEF &, 7] UGN B0 RS 6 | s 2 9.0 30K
ARTIRERY AR Ak, e rp 20 Sl 0 A R 20 == 2 ot
A EDIRE DTk KR ARG, LBBP A 1
AERR T 0 A1 i (B JE B AR IR T HBP 2H X R 2
A, oA AS ZEL, AL A2 S AN A A



5543555 24 XUHRVER , FEAK 22, TR 2L -, 45 B8 BR AR N 22 o 3 e 5 A T A 47 O WL 1y 72 I
2023422 H FIAEPERTEAN [T ], rE At BB R 2244 ( A AR BI2E AR ) , 2023 ,43(2) : 243-248 - 247 -
5 HBPAL KRR He#e R HBPAUR S 14F A, LBBP S5 HBP 2423 T 1E % A HilfE S i

e aE KA SR AR K A = R A S 0 B A T
WEMZER . XRWAS 14, LBBP45 HBP 4] |
X HRZ LA, O IR AR DI RE TG (3% 25 5, 5 LA ATE
5"

AWF5EF W], LBBP 240 IVMD 5 HBP 41 . % B 21
b, Yo 2R, g L HBPIRE T AR
O FE IR A T 22 RS X i LR T A &
B4 Ti] 25 M 5 AT s 224 7 40 V8 5 B4 5 2 1) 4 (A [a]
W JE AR CSORM S A B4R ST Rl G, LBBP
A LARAS 5 HBP 28U A A D = ] [R5 1, 5 DAAE
WFoE—2,

AWFSE & B, LBBP 40 QRS I % B K T HBP 41
FIX HRAT , HBP 41 QRS % 5 & 5 X AT AH LA i
EEES 5N 2 LBBP 4l 4 0027
1] T-sd-CS 2 Z5 9\ 7] PSD K T HBP 4 F e B4, H:
e =S W R A T2 805 HBP 41 % R ZH AR
—F(; HBP 4 J5 Sl 02 1] T-sd-CS KT X B4, H
b TR A5 P 2 005 % B A A L TG B k22 S, R
LBBP 4 AR J5 1 4E 5 HBP 41 . % B4 AH [ 260 % N
PRSI, R4S LBBP 356307 A B0 vk R 4, {1 3
MR ASBE 5 42 25 [R) A P B A0 IE 3 (.0 S 4%
o AT LBBP HY B AS 0 2 PN R PR R AE R
B JE A0, LBBP 43 R R 2 #24% (ns) -LBBP Fl ik
Pk (s)-LBBP, A5 H, LBBP ALK B F A 8 9l
(ns)-LBBP, It 2% f5 5 114 6 8 Pl 4[] B 205 4R 2 AR S
S0 U ZE RS, LU WL R s I = it
F(s)-LBBP, {HAGE 4—5, PRI il 728 4 [A) 25k
FHIEIR

5 HBP A LL , LBBP #AE T[]0, T LAARAS B 4f
F4) R (R IE o 0 TR S IX Sl 4 A A
ARAAXT BTG AT , F AN > M S X B 45
AT A MR AT SRR R, TR IR ACRE A
HBP 1 LBBP J2& & A i 5t 19 4 BPE R A =,
JL LBBP UM%, 406 0E , 9 1F LBBB iU %
T R T Bl i 5% 0 A A AR A £ DA S
L LBBB B E A B W E L,

KB FEAFAE SR BRI , Wnip AR /b e B
5%, WFFE I R RS 147, e LAIESE LBBP [
WY Rk A JRTY ARG ST IR 1 DLt —
A 5T 45

25 LTk AR SE SE AR FE SR A A AR S
LBBP 45 HBP 41 . X B2 A1 bb 22 0 25 P9 ) 2 1 7
%E3R , LBBP £ 5 HBP £ %} FRZH.O L 4 T RE S AR

375 30 T HERE ATE BREOR n] DRI A A i T
Pl LBBP e HBP f8. & O WUAY S Aq DI RE L2 W) 201
(&% k]

[1] KUSUMOTO F M,SCHOENFELD M H, BARRETT C, et
al. 2018 ACC /AHA/HRS guideline on the evaluation and
management of patients with bradycardia and cardiac con-
duction delay : a report of the American College of Cardiol-
ogy /American Heart Association task force on clinical
practice guidelines and the Heart Rhythm Society [J]. J
Am Coll Cardiol ,2019,74(7) :e51-e156

(2] REEZR ZEMUR, bk, 5. —AEBE RN R RARBORTE
i 2 SRS R X0 2 2 WAL ST RE IR A LA P 52
ML) ). rPAERE R AR A2, 2020,29(8) 1645651

(3] ERM.ZE. 0 B 5 OIEESRIUEBRIGKR
B BUIR 5 ()], 1 5t ERFR 2 4 (H AR
fi2),2019,39(6) :806-810

[4] HUANG W,SU L, WU S, et al. A Novel Pacing strategy
with low and stable output: pacing the left bundle branch
immediately beyond the conduction block [J]. Can J Car-
diol,2017,33(12):1736.e1-1736.3

[5] CHEN X,YE Y, WANG Z, et al. Cardiac resynchroniza-
tion therapy via left bundle branch pacing vs. optimized
biventricular pacing with adaptive algorithm in heart fail-
ure with left bundle branch block: a prospective, multi -
center, observational study [J]. Europace, 2022, 24 (5):
807-816

[6] WU S, SU L, VIJAYARAMAN P, et al. Left bundle
branch pacing for cardiac resynchronization therapy : non-
randomized on-treatment comparison with his bundle pac-
ing and biventricular pacing [J]. Can J Cardiol, 2021,37
(2):319-328

(7] RKTE, Wi, sRT98T, 45, R B RUGB BN 220
FWATIE B R T o AR5 E LD ). rh e e ARy
Z47,2019,28(5) :397-400

(8] MIRZ, BRALL, TIEHE, 55, BEAUIE Bl A BOREMy
HFmrEF 825 800 F VD R TR A5 Vb 480367 RIS A0
SRR RERY LA ], Yt EE R i (A SRR
J2),2022,42(3):357-362

[9] HASUMI E, FUJIU K, NAKANISHI K, et al. Impacts of
left bundle/peri-left bundle pacing on left ventricular con-
traction[J ]. Circ J,2019,83(9) :1965-1967

[10] XIE H, CHEN X, WANG Y, et al. Comparison of the
acute effects of different pacing sites on cardiac synchro-
ny and contraction using speckle-tracking echocardiogra-
phy[ﬂ. Front Cardiovasc Med,2021,8:758500

[11] HOU X, QIAN Z, WANG Y, et al. Feasibility and cardiac

synchrony of permanent left bundle branch pacing



+ 248 - Mo

Z PN

¥ AR

4362
202342 A

[12]

[13]

[14]

through the interventricular septum [1]. Europace, 2019,
21(11):1694-1702

NAGARAJAN V D,HO S Y, ERNST S. Anatomical con-
siderations for his bundle pacing[J]. Circ Arrhythm Elec-
trophysiol ,2019,12(7) : 006897

TEIGELER T, KOLOMINSKY J, VO C, et al. Intermedi-
ate - term performance and safety of His - bundle pacing
leads: a single - center experience [J]. Heart Rhythm,
2021,18(5) :743-749

JIANG Z,WU T,WU Y, et al. Clinical outcomes of perma-

[15]

nent left bundle branch area pacing in patients with left
bundle branch block and left ventricular ejection frac-
tion >35 vs. <35[]]. Front Cardiovasc Med, 2022, 9:
838708
VIJAYARAMAN P, RAJAKUMAR C, NAPERKOWSKI
AM, et al. Clinical outcomes of left bundle branch area
pacing compared to His bundle pacing[J]. J Cardiovasc
Electrophysiol ,2022,33(6) : 1234-1243

(YimBEE]  2022-10-09

(AxHE:E &

B e S S S i A S S S e S e S e S e o e mta S S S  a i S S SR S O

(E#EH1957R)

[24]

[25]

[26]

[27]

(28]

[29]

[30]

2010:190724

LI Y,XU F,XIAO H, et al. Long noncoding RNA BDNF-
AS inversely regulated BDNF and modulated high - glu-
cose induced apoptosis in human retinal pigment epitheli-
al cells[J]. J Cell Biochem,2018,119(1):817-823
XIAO F,LI L,FU J S, et al. Regulation of the miR-19b-
mediated SOCS6 - JAK2/STAT3 pathway by IncRNA
MEG3 is involved in high glucose - induced apoptosis in
hRMECs[J]. Biosci Rep,2020,40(7) : BSR20194370
TAHERI M, EGHTEDARIAN R, GHAFOURI-FARD S,
et al. Non-coding RNAs and type 2 diabetes mellitus[J].
Arch Physiol Biochem,2020:1-10

CUI H, XU Z, QU C. Tetramethylpyrazine ameliorates iso-
flurane-induced cognitive dysfunction by inhibiting neuro-
inflammation via miR - 150 in rats [J]. Exp Ther Med,
2020,20(4) : 3878-3887

PENG W X, KOIRALA P, MO Y Y. LncRNA - mediated
regulation of cell signaling in cancer [J]. Oncogene,
2017,36(41) :5661-5667

YANG J, YANG F J, WANG Y G, et al. LncRNA
MIR497HG inhibits proliferation and migration of retinal
endothelial cells under high-level glucose treatment via
miRNA-128-3p/SIRT1 axis [J]. Eur Rev Med Pharmacol
Sei,2020,24(11) :5871-5877

LANG H, XIANG Y, LIN N, et al. Identification of a pan-

el of MiRNAs as positive regulators of insulin release in

[31]

[32]

[33]

[34]

[35]

[36]

pancreatic B - cells [J]. Cell Physiol Biochem, 2018, 48
(1):185-193
WANG J, ZHAO S M. LncRNA - antisense non - coding
RNA in the INK4 locus promotes pyroptosis via miR-497/
thioredoxin-interacting protein axis in diabetic nephropa-
thy[J]. Life Sei,2021,264:118728
LI X J. Long non-coding RNA nuclear paraspeckle assem-
bly transcript 1 inhibits the apoptosis of retina Miiller
cells after diabetic retinopathy through regulating miR -
497/brain-derived neurotrophic factor axis [J]. Diab Vasc
Dis Res,2018,15(3):204-213
BAO X Y, CAO J. MiRNA-138-5p protects the early dia-
betic retinopathy by regulating NOVA1[J]. Eur Rev Med
Pharmacol Sci,2019,23(18) :7749-7756
ZHENG Y, LIU Y, WANG L, et al. MicroRNA-126 sup-
presses the proliferation and migration of endothelial cells
in experimental diabetic retinopathy by targeting polo -
like kinase 4[J . Int ] Mol Med,2021,47(1):151-160
ZHAO J, XIONG X, LI 'Y, et al. Hepatic F-Box protein
FBXW7 maintains glucose homeostasis through degrada-
tion of fetuin-A[J ]. Diabetes,2018,67(5) :818-830
ZHANG G, LI S,LU J,et al. LhcRNA MT1JP functions as
a ceRNA in regulating FBXW7 through competitively
binding to miR-92a-3p in gastric cancer[J]. Mol Cancer,
2018,17(1):87

(WFmBEHA]  2022-05-30

(AxHE:E E)



