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Abstract

Objective: The purpose of this study is to compare the effects of left bundle branch pacing and
right ventricular outflow tract pacing on left ventricular systole using 3D speckle tracking tech-
nique. Methods: Twenty-five patients with left bundle branch pacing and twenty-five patients with
right ventricle outflow tract pacing were enrolled in an observational study. All of them were di-
agnosed with sick sinus syndrome. Three-dimensional speckle tracking imaging technology was
taken to obtain left ventricular end-diastolic volume, end-systolic volume, ejection fraction, global
longitudinal strain, radial strain and circumferential strain, before and one or six months after
operation. Then percentage of standard deviation of time, when the left ventricular sixteen seg-
ments reached minimum end-systole in cardiac cycle, would be calculated. Meanwhile, the infor-
mation about the plasma NT-proBNP levels and QRS complex duration were detected. Results:
Compared with the self-conduction status, no significant difference was found in parameters of
left ventricular strain and systolic synchrony when the mode was left bundle branch pacing (P <
0.05). The difference of cardiac function parameters, between the right ventricle outflow tract
pacing group and the left bundle branch pacing group, was statistically significant (P < 0.05); with
the strain increased and standard deviation of time shortened when pacing with left bundle
branch. Conclusion: Left bundle branch pacing is a physiological pacing mode. Left ventricular
function parameters in left bundle branch pacing are superior to those of right ventricle outflow
tract pacing group. Three-dimensional speckle tracking imaging technology can evaluate left ven-
tricular metergasis more sensitively.
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2. BENRTGE
2.1. HRMR

HEHL 2018-09-01 % 2020-08-31 [R5 52 5 45 45 G TIE(SSS) K TR BEAT 7K AME R s e ¥ SN A I R
FRAE AL 2T AR, #5543 B LBBP. RVOTP Fi4l. HERRARUE: 1) 4O s $ R O R 45 4 S
Hi 2) AUERMSE < 50%%E; 3) LHEERK QT [MMLEA1E. Brugada ZEAE. H 4L T M AL
QRS JEETFR(QRSd) > 110 ms &5 4) A MG ONIEE, WOOMBRE .. it o, LUK 5) &
SO I T A6 (O FE R0 &, IR « IR EFAESS . AWF R Ot 3 5 KN R E B B 2 i 2 ik,
T BEARIIEZNERZED, WAHARHENRETRR LRI EERGE .

22. FRFGE

LBBP 4H: 4iH FEkNE, C315 4h(Medtronic, 3% [E)i% 3830 L zhiZie[H 2 § 4k (Medtronic, 3%
EZEAO=. AHIR 307 Frid HIS A, S4kum BHATF77, |ETHEE, BN VT
Bk QRS WA IZHTH “W” B4R rSRVEL QR B, A2 FiT A 45° F i il T 26 o IR AR EIEH . RVOTP
. BUE RN, 7F T TR 3830 T BNIRHE [ & S 2% (Medtronic, 35 [H) Z 47053 HE I BE
[5E . AROHBEEV, FEEE QS 4L,

2.3. MEIGHR

ST ARAT ARG 1A HBAPRE T ARG 6 AN H LIRS N RE B H 1O I8 L 0 HL ] NT-proBNP
55 o O I HE 7515 B R AE 7772 Philips EPIQ 7C %4 23 48 75 12 W . X5-1 TRk (JiZ 1~5 MHz) . TOMTEC
B dEEEAORE, A EREW SR ONIR, SREE 3 N0E)EI0AM EEIE . TOMTEC #A44:
HZh R I B R AR A R(LVEDV). 7 B AR AR AULVESV). 72 B0 70 8(LVEF), THE 0% 16
1 Bk B NSRS AR [ AR 1 22 (Tmsv16-SD),  R-R [AIHAFRHEAL f5 15 2] Tmsv16-SD/R-R, 15 16 BRI
) AR 0A] A e U A SR Ve B AR PR S35, AR e 28 B AR YN IR AR (GLS) A2 1A] REAZ(GRS) A [A] RiAE(GCS)

2.4. Gt

SPSS 25.0 #AFr#r. thES THEE R B LI B AR ZE . SUBGER IR, BN SRR
Shapiro-Wilk IEAMERGES . MOLFEAR t 165530, BREREFEENE T Z5Hr. Bonferroni #155 Xzf(ﬁ\’%o il
RS NS, P <0.05 ZRAE LT .

3. &R

AL ARFTPIAL R T A WS hs 2 7 LG F = (P > 0.05). ARJ5 LBBP 41 QRSd M % T
RVOTP 41(P <0.01), Tmsv16-SD/RR H]{/F RVOTP 41(P <0.01). AJi 1 A LBBP 41 GLS (445 1H)
KF RVOTP 4(P <0.05), K5 6 ™H EZHFHHEP <0.01). %4 GCS.GRS f1 LVEDV.LVESV.LVEF,
NT-proBNP Z 3 TGt 1225 X (F 1~4).

MWL LBBP ARAT. A5 &M SRR 2 R LGt & X (P > 0.05). RVOTP 41 RJ5 QRSd
BORRIHI RIS, AJ5 Tmsv16-SD/RR FREEMEK, ZERIE G EE (P <0.01); GLS. GCS AF{b
5 Tmsv16-SD/RR —#, Hith, GCS AL FH: GLS 28, RJ5 6 MH GCS 5ARFTZ HH G2 X (P <
0.05); LVEF f FR&#a%, HER LG5 (P > 0.05); GRS fil LVEDV. LVESV. NT-proBNP 7
W R AR 1~4).
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Table 1. Comparison of baseline data between two groups (X +SD )

=1 MABERLERLR(X+5D)

451 % ) Ik QRSd (ms)  NT-proBNP (pg/ml)  LVEDV (ml) LVESV (ml)  LVEF (%)
RVOTP 4 25 13 53.08=6.61 94.56+10.84 49.68 + 6.55 94.76 + 14.83  36.68+5.78 61.16+3.82
LBBP 4 25 11 5220=6.13  95.60 = 8.45 50.00 + 8.25 97.80+17.12 37.84+6.93 61.08+4.38
t/y> 0.321 0.488 -0.378 -0.152 —0.671 —0.643 0.069

P 0.571 0.628 0.707 0.880 0.505 0.523 0.945

VE: RVOTP = A=, LBBP = AR, QRSd= QRS I %)%, LVEDV = L LEEFFRAAM, LVESV = L0 EIRGER AR,
LVEF = /0= 5 M43 %

Table 2. Comparison of QRSd between two groups ( X +SD , n =25, ms)
F* 2. FAEZ OHBEE QRS ELE(X £ SD , n=25, ms)

2151 AT ARG 14A ARG 6 1A
RVOTP 41 94.56 +10.84 135.68 + 10.13¢ 136.88 + 11.42¢
LBBP 4 95.60 + 8.45 96.24 + 8.21° 96.16 + 8.12°

VE: FEIIM4LELE: °P < 0.01; AW SARATHE: P <0.01, RVOTP = 5 ik, LBBP = /HS#H, QRSd=QRS I %)% .

Table 3. Comparison of myocardial strain and mechanical synchronization parameters between two groups ( X + 8D , n =25, %)

F 3. MARELINTESNRESHESHEER(X £SD, n=25,%)

ZH 25 ARHT KRG 11MH KRG 61MH
RVOTP 41 —20.04 £2.59 -18.64£2.31¢ —-16.96 +2.68"
ars LBBP 41 —20.48 £2.97 -20.16 +£2.75° -20.60 +2.92°
RVOTP #41 49.36+2.38 49.44 +2 .80 49.72 £2.34
GRS LBBP 41 50.52+2.84 50.68 +3.11 49.96 +2.51
RVOTP 41 ~23.48 £2.60 ~22.72+2.60 -21.92+2.61¢
aes LBBP 41 ~22.76 +2.80 ~22.60 £ 3.00 ~22.80 +2.80
RVOTP 41 1.94+0.23 5.09+0.21¢ 8.76 + 0.26

Tmsv16-SD/RR
LBBP 41 1.86 +£0.25 1.90 £ 0.24* 1.88 £0.25*

VE: [RIZE I LA P < 0.01, *P<0.05; AN S5ARRTHE P<0.01, ‘P<0.05; HHNEAF 1 MK P<0.01, P<0.05, RVOTP= 4%
MHIEEH, LBBP= s RN, GLS = AL EEAEIPRNAE, GRS= A LEBEZNMA, GCS= /=B mMNAL .

Table 4. Comparison of conventional echocardiographic parameters and NT-proBNP between two groups ( X = SD , n = 25)
4. MEBEEIOIEBESHES NT-proBNP ELE( X £SD , n=25)

24 il AT RiE14MH A6 MH

RVOTP 41 94.76 + 14.83 95.16 £ 15.15 94.96 + 14.12

LVEDV (ml)
LBBP 4 97.80£17.12 97.92 £ 16.07 99.32 £ 16.02
RVOTP 41 36.68 £5.78 37.88 +£6.09 38.56 £5.79

LVESV (ml)
LBBP 4 37.84+£691 38.08 £6.79 38.28 £7.04
RVOTP 41 61.16 +3.82 60.04 +3.78 59.16 £4.33

LVEF (%)
LBBP 4 61.08 £4.34 60.88 +£4.70 61.32+4.42
RVOTP 41 49.68 +6.55 48.00 + 6.78 48.52+7.38
NT-proBNP (pg/ml)

LBBP 4 50.00 +8.25 49.52 +7.49 48.64 +7.94

7E: RVOTP = £ = HiEiEH, LBBP= AR, LVEDV = A LEFFKATI, LVESV = L OEWAHAREI, LVEF= O N 4.
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4. ¥Wig

FE UGG FIE I 5 O IR R R Y], BEAEREFE[8] [9] [10]7 WL W4 ok [R5 vl s hn o 58 R AR 3R,
Fr AP LBBP 5 RVOTP X Ac 0 & i 4 [R5 PERE M s K.

3D-STI 7F =478 8] FIBES ORI FBE S 1A B 5128, 2 iFmONURAS, J6 A B A 08 i
[11]o NAFRPRE T BB G HAIGEKE N E o, Ron 0BT, R AN, Bln. R RNAR
[12]. BRIRHFFLEE A B R LBBP KRR 5 N2 TC I B84k, $278 LBBP %O LRI 4 Tei2m . RVOTP
#H GLS #F4: FF#(P <0.05), GCS 2 FFF&H, A FFEER GLS 12, GRS L RN, HAEfLa]
e O EREM A G, DN T LILE 24 FEBRRRAT11] [13], UR4int F 2RI B4R 5 ] n) 5
A, AR R O 4E 2N, T GLS. GCS FHARN & A i3, (H 40 70% Lo LET4E A9 1]
2Rofe, LRI AR 5 0 LIS 46 Th Re Bk 22 T K88, TR O IULMAL 4 T R 52 45 B HA A 1) 2 AR 43¢ S [ o7 AR AR
Wi, X5ESMEEFTE GLS 5 LVEF MM R IFEIRAHTT[14]. 42 R NAR 7R O 58 BELE 40 5l 7 1) 3
BRI, =2 ONILEEE SR, R DhaeFE LRI, O EEEMOIME N OIERZ R
AIEI] AR . TGO R IR, K Tmsv16-SD #EAT R-R [AIIFRAL, UE BN IR O WU 4R WL [F] 25
PERRLT . LBBP ZAAHT. AJGHI Tmsv16-SD/R-R 401222 (P < 0.05), 3R B xS O IUe4s [F) 25 14
SO, 1K 55 A P Ah e A 2R 2 5 )5 SPECT Wt 78 o UL i [R5 PR 1R 45 S — 8151 [16] [17].RVOTP
HAR G AL 1) Tmsv16-SD/R-R #HATHEZEK(P < 0.01), S5[AH LBBP 4L, ZHEE®P<0.01), #
7~ RVOTP Ao JIUHLAR [E] 25 14 7= A AN R G2, AT () 25 1 o b 4 Bk ) e KT ik — 22 %4k . ROVTP AR5
LVEF 2 Fleéas, A4AnE. ANERTLSIH#E XL, W4 LVEDV. LVESV HlA]. N RSB LE T
275, $IK LS. Tmsvl6-SD/R-R % LVEDV. LVESV. LVEF X283 HLC i A5 S 50Uk, w58 &
WO IE AR A 221

M2 A S5, LBBP 41 QRSd %t ROVTP 4 QRSd %4, S54:H4L S QRSd LB ZE R, 1M
ROVTP A& QRSd BAHT I, /8 LBBP Al BN A I siis)), FEDEahR0L 5, FIRIE T FRE%
M FE I R[18]. ARSI AFEE[19], LBBP BB /2 K2 [20], Wil WX A2 /2 iz
(R B A 4R N % . RVOTP NI %= ARG 72 A M i) oW, TR 438 k4% S 4421 . # LBBP # ROVTP
HLBEh P AR . [F2B . ARFF LS R KW RVOTP 41 Tmsv16-SD/R-R R MU [E] 25 1 B 2 48 i) a) ZE
M4k, {H QRS K E/n 2= FP AT VE T IEE S, SEBRAER g R21], 2 Hr R EZ R - P
T BN LE IR AR ] AU AR O [R5 O L 4R TE % QRS B QRS IEH AN [H]F O N LA A 25

AHFFE A E ARRT . J§ NT-proBNP BJ7EIEHVEEIN, ATReE BE RATOINEER L7 O K/ IE
W, ARJGEEVIR A, B OIhREACE eI ST 5.

AT PR 1) BEVII %, KHSE R TRk eebi v 2) FEARRED, WRIGSE RAAEMARME, M
P RHEAREYR DA 3) MAETFBZIR, =45 NEE 75 (0T A0 25 (8 20 3 A 2 [22], SR mZE.

5. &hig

LBBP & —FA B 5 20, LBBP RS N A O MMM P S B 94 S %5, 6T RVOTP
0. K RVOTP SEUOLIhAESHTYE R, 3D-STI fl & &R O W s K R, &k s s O 3h B AN
AEARAS A S R R DO MR 4 ThARE N %, A LS. Tmsv16-SD/R-R J&BUBAEFx .
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