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R

H ¥ : BEERBEARSDE (LBBP)X I B =445 5B B & T BT Mk 24tk Jrvk: #%E12019-01-01
%2019-06-31F1E B E4& S HE THF S RXERBER RS S REE R BE505, RIELEE
PR, BEHLZ ALBBPALNIA S FREFEE (RVSP)A, NASSKR FUBBERART AR . RE14E. R
JE2EREBELOEFHRARYBHN(LVEDD). K ZEREAZ N (LVESD) S5 H(LVEF). A0 E167
BUIA B /N 45 25 AR I 18] B AR T 22 5 0o 30 R BB 4 HAB (Tmsv16-SD/R-R),  FEBETH 24 835 1Y QRS 3%
B BESHEEARERIE. E31: 1) rF BEYRIIER, &MBEERGKIETRESERE, B
RUPURG. SLBAL. FASHRME. 2) LBBPARS 24E £ R T M A QRSHTFREA AT T B384k,
HARG24EQRSH FR B 46 T RVSPZ(P < 0.05).. 3) LBBPZLE# A j5 Tmsv16-SD/R-REA BT T B B34k,
RVSPAA G Tmsv16-SD/R-REH_EFH#a# (P < 0.05), EARJ514E. RJ524ELBBPZ Tmsv16-SD/R-REA
B/&TRVSP4A .4) ARJ5LBBP &% LVEDD.LVESD. LVEFE A BT T B £ 384k, RVSPALAR J5 24ELVEDD-
LVESDE AR RTEE (P < 0.05), RVSPARJE 24ELVEFEARRTFRIK(P < 0.05), A/524ELBBPALLVEF{E B3
E®TRVSPA(P <0.05). &it: LBBPEAFINMMER TN, REZHTRFREFNENRESE, B
FESHRE.
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Long-Term Efficacy and Safety Evaluation of
Left Bundle Branch Pacing in Patients with
Third-Degree Atrioventricular Block
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Abstract

Objective: The objective is to investigate the long-term efficacy and safety of left bundle branch
pacing (LBBP) in patients with third-degree atrioventricular block. Methods: A total of 50 patients
who met the pacing indications due to third-degree atrioventricular block in the Affiliated Hospit-
al of Qingdao University were selected and randomly divided into LBBP group and right ventricu-
lar septum pacing (RVSP) group according to different pacing sites. Three-dimensional speckle
tracking technology was used to collect left ventricular end-diastolic volume (LVEDD), end-systolic
volume (LVESD), ejection fraction (LVEF) and the standard deviation of the time to reach the mini-
mum systolic volume of 16 segments of the left ventricle in the cardiac cycle (Tmsv16-SD/R-R) of
patients before operation, 1 year after operation, and 2 years after operation. The QRS wave width,
pacing parameters and related complications of the 2 groups of patients were followed up. Results:
1) All patients successfully paced. The lead parameters were stable after long-term follow-up. All
patients had no complications such as infection, dislocation of lead wire, and perforation. 2) Two
years after operation, the QRS duration of the LBBP group had no significant change compared
with that before the operation, and the QRS duration of LBBP group was significantly shorter than
that of RVSP group (P < 0.05). 3) The postoperative Tmsv16-SD/R-R of the LBBP group had no sig-
nificant changes compared with that before the operation. The postoperative Tmsv16-SD/R-R of
the RVSP group showed an upward trend (P < 0.05). Moreover, Tmsv16-SD/R-R in the LBBP group
was significantly lower than that in the RVSP group at 1 year and 2 years after the operation. 4)
LVEDD, LVESD, and LVEF in the LBBP group after surgery had no significant changes compared
with those before surgery. In the RVSP group, LVEDD and LVESD were higher at 2 years after op-
eration than before operation (P < 0.05). The LVEF in the RVSP group was lower than that before
the operation 2 years after the operation (P < 0.05). The LVEF value of LBBP group was signifi-
cantly higher than that of RVSP group 2 years after operation (P < 0.05). Conclusion: As a new
pacing method, LBBP can maintain good electromechanical synchronization in the long term after
operation. And the lead parameters of LBBP are stable.
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1. 5I&

EHSHE N OBl GO iR S DI RERERS IR T FROAMH 172l BT R FLE 5K
B, SRS 2 EFE A E0RER. SR, 5 Z I (right ventricular apical pacing, RVAP) ¥
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G 5EBIRES MR, FECE . A0 ERGRERL, B S 5 B R A R[] [2]. i, AA]
B TR EAR AL, SRR IRE T A E IR EEE  (right ventricular septum pacing, RVSP). 4 [
&4 (his bundle pacing, HBP). 7& #3724 (left bundle branch pacing, LBBP)%%:. RVSP #zirA:FikH, {H
W78 SR RVSP X0 5 M AL T BE M 5 RVAP AHAU[3] [4] [5]. Deshmukh 259 YkiRiE T HBP, &
L HBP A% AR R, KIABEYT B HBP Al 45/ e O AR, B L IhRE[6]. 1B HBP 17
ERNE M RENE . SEBASRRME[7] [8]. 2017 4, #4HH8IHHZ5E ARG T —FbHr (08 532,
Py “LBBP” [9]. HHl, LBBP fiFHEM AR RAFA )2 [10] [11] [12], {HfFH < T LBBP XI
TN LS5 S A% T BE I R T A ARIE . AT ST HUIRBE 2019-01-01 % 2019-06-31 AL s 4% &
BHW AT ARG T I R, ARE R 5 UANE 704 LBBP 411 RVSP 41, Fifi v W& 241 £ 3 i ) 5 46
e, N = 4ERE SUBER ARV RS A0 E FIBYE, T E— D U R SRR TR 5 = A% S BHL
B T T AR S A

2. MRMREFHZE
2.1. RMR

1EHY 50 ke 2019-01-01 % 2019-06-31 L M 1) B E, AL LBBP 481 RVSP A, Jirfy
BE IR R NIEARAE: 1) 1D 46 S 2) 29002 (NYHA) N 1 1B 25 3) 4F
BT 18 % 4) BEAEFEE. HRRbaE N 1) ORENE SR, 2) AFHWMIEEE; 3) OITRE
(B B SR DI S, 4) . BORemEAREE, 5) fCEBVEIHZEME MR 6) T4
a/NT 14 7) BRAE Sk 47 K 2GR BN (1 B W IR TS B KA B G ik, (e B el b 5
QYFYWZLL26446.

22. EANFGZE

LBBP 41: i@id4iE F# kN, 764 IR 30°X ZEM T, 4 C315 #h#4(Medtronic)i% 3830 3
BEIE[E 2 S 2k (Medtronic) 470 %, dric HIS i, SLkmfe 2 1A Fr, |ETENE, HR4E
Ao V1 S QRS EAZH H “W” HAR rSR’EL QR B A H CZFkbriE: 1) BEOHEE V1 SEE
R IAE T . 2) LVAT:VS SRRk EIE R HTUEM IR LVAT, E&EEGV)RE T
LVAT <70 ms, HUEKHES AR, LVAT A4, 3) idsk B4R A, BRI R QRS 11 1)
IREITY . HITPH LA, 5 3 NAR LKA

RVSP 41: B4 FE KN, 7E4ARTRML 30°X LB T, £ 7F i F#5i% 3830 52 e &
F2E(Medtronic) & 47O =R HIE RIFEEE, V1 SR QS AL,

2.3. MEIBHR

1) W% 2 HBFFAREN, BFEEHERME. B, i, RE3 R RAE¥E. RE 14, R
2 SEREVI SR S S, IFASRA IR IORE, ARG, REAL. FILSE. 2) RAT. RJE 14
RJG 2 FAT L REERE . 3) Rui. KRG VHEMASE 2 FHTEARE. RPLOIRERE SRR A=
KR WIN A2 (LVEDD). & S04 K I N 42 (LVESD). /2 % 5 L7 BU(LVEF) » J 3 22 0% [7] 35 1 B 6 i«
Heta=E 16 5 BUA Fe /MR 78R 1] (A5 7E % (the time to minimal systolic volume of 16-segmental standard
deviation, Tmsv16-SD), R-R [/ #AtrvE4L )5 15 5] Tmsv16-SD/R-R. A {5 BR4E ). Philips EPIQ 7C %
2 EHHBAEISW, B X5-1 3k (% 1~5 MHz). Qlab 10.5. TOMTEC #f:, #EEFI L EE, #E
FIRIE M s O, SREE 3 AS0al A B MRS, Qlabl0.5 #fh Bl O 2 I /] - R0 R

DOI: 10.12677/acm.2021.119610 4178 I IR = =23t e


https://doi.org/10.12677/acm.2021.119610

kB 5%

RIEMZE, id3 Tmsv16-SD, £ RR A IE 5 19 H Tmsv16-SD/R-R. Kapetanakis %5 AN 78 £, 1E%H
A-F¥J Tmsv16-SD/R-R 4 3.5 + 1.8, Tmsv16-SD/R-R & T IEHH 3 fi5 & XA AL O ZEHUA 2 [13],

2.4. Gt

i Fl SPSS23.0 A #T, B 54T Shapiro-Wilk IEZSTERLE, A& IESOMAIHRERR L E + 45
HEZFoN, AAHTEMHRRREL T 200, HARRAMVFEER t 5%, AFEIESmEEHIES
Bk ae . THEEOR DU K E AR RN, R 2R, P < 0.05 ZER A S ER L.

3. R oH
3.1. EihEe

JENTE RS 50 B, A H SR 25 4, THU4ERY(66.3 £ 11.0)%, VL 44~86 %, Hh B¢ 13
Bl A= RIFGE AL 25 ], “FIEEY(69.2 £ 12.8) %, EMSTU] 46~87 %, b Bk 14 ], PALEH
R TR Lg% 7 (P > 0.05).
3.2. FAREEEEAE ISR BB R H L ERITE R

Wk 1 P, WY4LEEEEBE RN R L, R SREERITFER. XTI, LBBP AR
FELT B 2 = T RVSP £H[(826.00 + 173.33) Q vs. (588.80 + 138.54) Q, P < 0.05], A Ji FHILEA H B & R & (P

<0.05), RJ5 2 EPARITZER . RVSP TR FFEE, R SRELEGIEER . WHBEREETH
RIMBUEG, LML, T LI RAE

Table 1. Comparison of lead parameters before and after pacing between the two groups
%= 1. MEBEERIESESHNLLER

I (V) EEI(MV) FHHT(Q)
LBBP 41 RVSP 41 LBBP 41 RVSP 41 LBBP 41 RVSP 41
AR 0.76 £0.22 0.71£0.22 10.02 +3.57 10.04£2.91  826.00 £173.33" 588.80 + 138.54
RIF3 R 0.75+0.19 0.72+0.15 10.18 £3.72 10.28 +2.67  649.00 +178.19° 592.08 + 124.18
RIGRAE 0.78 £0.17 0.74+0.19 10.34 £3.29 10.33+2.47  646.60 +174.38" 593.16 + 138.47
RJF14E 0.78 £0.19 0.76 £0.20 10.72 £3.17 10.37£2.52 63536 +158.92° 601.44 + 145.73
ARG 2 4E 0.79£0.20 0.77£0.19 11.04 £ 261 10.42 +2.44  632.64+150.83° 605.40 + 148.96

v [ LA %P < 0.05, 4N A R Hi s PP < 0.05.

3.3. AR ERBISARE QRS HEAPRAEVEL

N 2 frn, PRALESEARTT QRS BB IR LS 1M % 7, AJG 14, RJ5 2 4F LBBP 41 QRS Uk #f
HARAMELS H2ZER, KRG 14 R)5 2 45 LBBP 44 QRS R BRI % % T RVSP 41(P < 0.05).RVSP
HAJG QRS WL BRI A HY B 2.3 %8 (P < 0.05).

34. MABERFEREENBESHLLE

Wi 3 fror, PZH 8 RET LVEDD. LVESD. LVEF L% % (P > 0.05), AJ5 LBBP 41 &% LVEDD.
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LVESD. LVEF BARAIEMHEZI, RVSP ARG 2 45 LVEDD. LVESD #AFH (P < 0.05), RVSP
HARJG 2 4 LVEF BARATFEME(P < 0.05), AJ5 2 4 LBBP 4 LVEF {H & & T RVSP 4 (P < 0.05),

Table 2. Comparison of QRS duration before and after pacing in the two groups
2. MUABEREAIG QRS KAEATIRAYLLER

AR BT QRS I FR(ms) ARG 14 QRS B fR(ms) RJG 2 4F QRS i} FR(ms)
LBBP 41 119.44 +10.07 120.36 + 12.89° 122.32 +13.33°
RVSP 21 120.28 + 8.93 141.20 + 8.85° 142.00 +9.20°

W RIS L% %P < 0.05, P9 EARBTHLE °P < 0.05.

Table 3. Comparison of the results of conventional ultrasound parameters before and after pacing in the two groups

* 3 MABEEFENEENEFSHERNELE

453 ARHT ARJG 14F ARJG 2 4F

LBBP 4 4812 +581 48.52 +3.89 48.92 +4.73
LVEDD (mm)

RVSP 4 47.16 +5.08 48.20 £ 4.65 50.20 + 5.61™

LBBP 4 3152 +5.42 31.16 + 3.46 31.28 +5.64
LVESD (mm)

RVSP 4 30.48 +3.80 30.64 +4.79 33.80 + 4.48™

LBBP 41 59.48 + 4.40 59.84 + 4.76 59.56 + 4.06%

LVEF (mm)
RVSP 4 60.24 +3.57 60.40 +3.42 56.92 + 3.37™

W FIILH I LA P < 0.05, ZHA HRATEEE °P < 0.05, NS5 RIE 1 P < 0.05,

35 MEBEREREELENREL LR

Wi 4 fin, LBBP HEFH AR )5 Tmsv16-SD/R-R BRI LI WAL, RVSP A5 Tmsv16-SD/R-R
S BT (P <0.05), HARJE 14, K5 2 4 LBBP 41 Tmsv16-SD/R-R B AKX T RVSP 4. il 1.
2 fisk, LBBP RJg 2 - IREBIIN5], 58 - i a il 2 HESI %S, RVSP RJG 2 R R 4 i 35
L, {H 27T BRI [R5 45— 5. LBBP ZHA1 RVSP 4R J5 2 3 A& H B ™ & .0 WA S, H LBBP
HAR S5 ALK F PR T RVSP 4.

Table 4. Comparison of Tmsv16-SD/R-R before and after pacing in the two groups
4. FHBERERETE Tmsv16-SD/R-R HILLER

AH ARG 14 AR5 2 F
LBBP 4 3.03+0.67* 3.18+1.06° 3.22+0.98°
RVSP 4 2.96 +0.69 6.80 +0.76° 9.83 +0.89"

VE: RAZE A LA %P < 0.05, A SARRTEE: °P < 0.05, HASARIG 1 4EE# °P < 0.05.
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Figure 1. Two years after LBBP
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Figure 2. Two years after RVSP
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4. ¥+1ig

1906 4, Tawara 55 B (XAl 1 54 A RO H 440 SAIAEAE[14] . A& IRHCN ARG, 2 H
PR R NS, R YR S ST E R T, e e . AR, AR RS B A
(1328 LBBP #&4 T MF RS, BARABARZ OINHL, BKE S E. 2017 4,
TSI BIR S NE ARIE LBBP A7 /0 1358 5 I 20 R S A% T BEL A () i iU 8 J8 S B T AR e iR 4 R
HA8, BELERRE GO 2R B, A0 S 2k 32%35 nE)] 62% [9]. ITik4Esk, LBBP
VR % B0 A B e e s AR [ P 115 21 T8 S AN [15] [16]. #RTM, HATI%T LBBP [ 7Lkl
I IAV AR, HIGH— iR, AW 5T e BXTTLRE 5 = 4% S PR 0 R AR AU %, 04T A 2 4E I BE U
%, LBBP RJ5EE MBI Rsh /1%, BESE SRR .

LBBP HEHAN MK - S RE, M4 7L ARSI AT QRS B FRZ 0% i
[E 5P ) BB g bR, ARER G R E R, RJE 2 4 LBBP 41 QRS W FREAR AT B384k, H R T RVSP
M, #—LEY], LBBP RJFAn] ffeF RIFHHIES)EEE, LT RVSP A. B2, WKV QRS
I BRAN e s B0 =5 LR M, TTAS g BB S A O s LR R 0 PE[17] [18]. S HRIEPEAEL, 220 =ML
)25 1 5 00 IS 0 A TR A T SR (AR S e B0 K, L2 O S LD )25 13 2 o U 7 [ 25 ¥ 7 (R ki [19] . H
AT T VPN 2 O AU R D M 0 7 G S Dl B ORGSR A% . 114 O WLEE AR SE . 11301
FEVE AR A G PR Co JIE LR AR 1 0 S A A PR ) 1 A R YE B, A O ah B’ R R B *rﬁ@ it
C NSO IEE Zh ) ik Tk . AWFFUR A B AT S e gt i) =4 mUB ERHR, AP R 0% 16 MY
BB, HAE R BT BE VR 2, THE A DE 16 715 Bk e/ NS e 25 R ) (1 b i 22
(Tmsv16-SD), Jy ikt b Ca 2 [ 520, N 16 715 Bedie i 28 AR IR [A) bR E 22 o5 /0o 30 B B 43 B (Tmsv-16-SD/RR)
PLIPAY 22 O SHUBRIE 2B M. WF TR B, Tmsv-16-SD/RR /N, 72 LR 25 thibk 7 [13] [20] [21] [22]. &
g R BR ARG 2 4 LBBP 41 Tmsv16-SD/R-R AE AR HIJoBH 222 4k, H Tmsv16-SD/R-R B AKX T RVSP
4, H—LUF LBBP ARG Hin fREs RUF 0 mEM, H BT RVSP. th4h, AROFITILN
AN 5 A 7O 2 S5 M A LR B ) RSk AT 1V FAs, 45 SRR AR 2 4F LBBP 413 LVEDD.
LVESD. LVEF ¥J8R L 22, T RVSP AR5 2 4 LVEDD. LVESD #UR A &, R 2 4 LVEF
EHEARFFK, AJG 2 4 LBBP 4 LVEF fHI R 5T RVSP H. #—PKRH, LBBP AJ5mHAiizh /)
g, HAET RVSP.

LBBP i} 3830 T4k e N\ = (Al BRIRH T Ae S BCO NI, B E MR A H A 44k . A &, T4
It A7 5 i) A 5 Bk — A2 OG T [16] [23]. Eﬁn?;zb“ﬁﬁﬁ BERGEKMM Y R4 SH00E, HIAR NS,
FEMAL FALEIFRE .

AR IR TAEAR B RUD, SLIR A5 R0 REAA RSV R 22, B — 9 KR A Gk 2R 5%

5. &P

LBBP MRy at, A5 WIa] (5 RAF R iU A b, S 4, SRR i
I
Sk
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