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Abstract Objective: To compare the differences in the excitability and conductivity of the His-bundle (HB)
and its adjacent ventricular muscles. Methods: His-bundle pacing was performed in 242 patients with normal QRS
(QRS<C120 ms) wave(group [ ) and 60 patients with complete left bundle branch block with heart failure(group
[I ). Differences in excitability and conductivity were compared by measuring the pacing threshold(PT) and effec-
tive refractory period(ERP) of HB and adjacent myocardium in patients with NSHBP. Results: Number of group
I and group Il patients with NSHBP were 190 and 34. All these patients the ERP of the HB was at least 20ms
longer than that of the respective adjacent myocardium. There was no significant difference between PT of HB and
adjacent myocardium in group [ [(1.140.5) V vs(1.1£0.6) V, P=0.47]. The PT of HB was above, below,
and equal to adjacent myocardium were 91(47.9%), 87(45.8%) and 12(6. 3%) cases, respectively. In the group
Il , PT of HB was higher than PT of adjacent myocardium[ (2. 540.9) V vs (1. 62£0.8) V, P<<0.01]. The PT
of HB was above, below, and equal to adjacent myocardium were28(82.3%), 6(17.6%) and 0(0%) cases. re-
spectively. Conclusion: The conduction of HB was lower than that of its surrounding ventricular muscle, and there
was no significant difference in the excitability of HB and its surrounding ventricular muscles in patients with nor-
mal QRS.

Key words effective refractory period; his-bundle pacing; pacing threshold

O U ZH SR H A B P A et v AR S A T WELH SUH9 A RS 3 ] Ceffective refractory pe-
e, SRR b R 4 8 {8 (pacing threshold, riod, ERP) ,ERP #45 , i 3h T~ & 35 R , 15 Sk
PT) /R A5PE, PT AR 24 1 M 5 4% S P B ok B, et AL S e O R AR AR S R B

T FEEANE . 28R A FCOR B = L = LY
TR R EER S 2F AA G|, 110016)

BAEVEH £ 3 & E-mail: liangyanchun@sina. com Z kN B E IR MO S B g R T

SIS AR 005, 28 AR T 4. A R S HL A L 3 UL L A R B B [ . I R ML 4% 55 5 2022, 38 (T
557-561. DOI:10. 13201 /j. issn. 1001-1439. 2022. 07. 008.




2B S A TGRS H ] L 2 LAY R A R AR L

e 558 « LI Yaping.et al. Comparison of the electrophysiological characteristics of the His-bundle and the ...

D" AR, A R AR (his-bundle pa-
cing, HBP) J7" 32 F¥ J& "7, 1 & #4 4y 13 MK 1 A9 QRS
W TV W0 AR Bl A R 2 B IR R M A TGO R B
(nonselective his-bundle pacing, NSHBP) i 4 F1
L BRI AR A RS H R L =N S
PE2E S0 H B T A T (R R AL S
1) 22 5% . 4 B fif Dl PR — 6 % 2K e 2E AL ] 1)
Ty P T e PO A o 12 B R I S N
FEXTAT HBP (1) 8 3 I i A FQ A B HL ] [0 == L%
AL S, R —E 2 5, DORF A2 I IR i
R A T AP AR G R S 2 S ok i 2 A
FEMCH A,
1 XW&E5FE
1.1 %%

2018 4 8 H—2021 4 8 F e bFHp AR X BB B
O W FRHEAZ HBP Jf H 5 £ 0 5 i 2R A A BERHY
Mk 302 ], PR BHE S NI, B 1 AW A
EL&& Kk AR AR AGE N IE . QRS IE# (QRS W
BIEH . B <120 ms) .0 30 o 2% B 3k 242
5565 2 AN A ) 3 v B 58 4 M 20 R 3 A% S BHL
(left bundle branch block, LBBB) , & & & Ifil 43 %%
/NTF 35 %0y B 3 60 91, #9047 HBP 4 1E LBBB i
O MEAR B IR IT R B E 2L 60 Bl IR BE R
43 T f#% HBP WA 19 KBS B2 3K 25, OF 249 25 3 -F5 1
TS
1.2 HBP S AL 5%

5 fi) I R Mk B Sk R K L 6 A K 22 I TF HE.
T 0 [ (C315 8, BB A FD Kl T
(3830 HL M, SEEL 1 28 ) 3% 2 = 0 A b e O
B il 2 A FC R fL A 5 AT A 0, 2 A 1R
RREZR K, LR S B R iy AR 2k, g
15 WA JE TR LA KR ARk, 5k X B
FREEFA] 20 min, 55 1 4 8% o 47 28 18] B =i
DARTBEI L 2 AR F UL F A,
1.3 BEPEVEA IR K NSHBP 31 i) J b i

5501 R P ME A IR (selective his-
bundle pacing, SHBP) br#ff . 24 19 QRS [H] ] FJE
A5HAH QRS JL-FAHR, FE S £ QRS M ] 4%
T RHEANZE QRS [, % 2 418 # SHBP #r
Ve SR E M QRS i LBBB 28 o iF % fk 5k B
4 (<120 ms) HHFRK(ES 2 QRS [P 2 52k
JF7E 30 ~50 ms W, W #| & SHBP 4 IF LBBB
I

0 SR I 5k R A R AR 1 B ERP AR
e, BRI AT A 2 NSHBP gy, e 3 5 PH 1 A o
R A RS 4 4 2 B Y QRS #F— 25 1 98 (3R
A5 A J L 2 LT A FQ AR 2R 25 48 38 QRS i —
A 4 0 5 IE F Ak (B 7 A3 3R A EC T &) Bl 2 L
P2 . ERDP BH b o - 45 050 #8050 % 0 i

4 QRS B R SO S 0 B g
1.4 NSHBP M3 Ay K L HEF LG Z= L PT
I 7 %

XFF NSHBP 20 i 8B . Ll T 3 B4R 20
W/ min. FJEH L 5 V/1. 0 ms $E47 150 I8 HY, &
M, K 0.1 V., FRAGE i i 72 b, 4
QRS KA, LA FELO ALK IR L %N
S ZLAY PT 5 4 2 Fae AR 4 i R L 2 A [GOR
KRN 8 oAy IR B, B AR e i
LR QRS & A 3 5L MR A R R RF AR L D R
A IRH A PT 5 4k 28 B A1 S 18 A e 1 28 ) 10 6
LSR 25 AR 10 s Sy JE] O =5 LAY 1A
1.5 NSHBP & Ay [CH K H 8 .0 %= L ERP 1)
NS IRES

XFF NSHBP 2 iy B & . £ FF 5 V/1.0 ms
B A, DL Burst B #5700 & ERP, #1115
JAK & E A 600 ms, BEFETLL S Y.
K AR F] 400 ms LA, 4 B R R 3 0 K o 50
ms;400 ms VL5 . B B4R 3 K 5 KOl 10
ms, $i AR R L R R AR QRS B B 4
Fi . P A IR R K MR TIfg , JLAd 2 5% o A [GOR
B ERP, i — 0 Ik Bl 4, dn S 4 2k 35 5K
W 5% B LG %5 LIS ERP, i R KR =
250 ms BEZF AR, R T & 4 W, N P4k 224
A KON ERP /T 250 ms B9, PL 250 ms
(S ERRE R
1.6 Siitepabrg

K H SPSS 25. 0 43 #fr £ 4, 5k Kolmogrov-
Smirnov £ 82 B A IE A0 A0 558 1IE S0 A
BRI X S 4 N2 80 B ok
t KBS, IR TERERH M (P, Pos) 3R
/R LR ] Mann-Whitney U #5611 %507 8 LA
BV T, WBCR AR IR R, #LL P <<0.05
OB B5) R 25 S A e v 22 3 5L
2 #£R
2.1 HELWH

B IR R IR 1,
2.2 HBP Wl I#*

TEHS 1 40,84, 3% (204/242) 1y ¥ HBP i,
i, 14 il #F  SHBP, 190 f4] % & NSHBP,
TES 2 b, 70. 0% (42/60) 1 3% HBP 5. 8
i SHBP, 34 il .35 & NSHBP,
2.3 H IR R ELO BN ENZER

51 AIER QRS BF o, R R (80
ERP F5 1,190 1 ] 2 i NSHBP, 7 [ i 2 #
R A7 87 il R E QRS i — 45, i
M i NSHBP 75 3 SHBP (¥ 1), & Bix 87 #i
(87/190,45. 8 %) B 34 Ay [C A 15 {8 ¢ L & [l 0> = L
A, A 91 FlHE QRS ME— 1 58, e S



2B S A TGRS H ] L 2 LAY R A R AR L

LI Yaping,et al. Comparison of the electrophysiological characteristics of the His-bundle and the ...

+ 559 -

1 NSHBP 75 45 0>z 2 ] (right ventricular pa-

1

(R34 540

cing,RVP) ,%%Eﬂﬁ 91 {ﬁﬂ(91/190’47_ 9%)‘%%;?% Table 1 Baseline data between the two groups
PP ) il = LB . 3X 190 i o H: X+£s
R 12 BB PR A R D, AR el 5140 52 41
KPR, QRS B R MBS A L B ol A8 . 3X 12 e 242 60
1) 8 E BN A A R BHPE AR I H R S ERP FH Ay ) 63.4+13.2 64.9%12.6
Pebsdfe J2/R Ik 12 1 (12/190, 6. 376) & 47 Air LR BAE/ %) 138(57.0)  33(55.0)
KA LG & ALY PT A sl R #4500 . L 2 S /%)
7B A VR JE RO oR AT 6 LB QRS i — CEEEESEE 165682 00
(= S N 2 A S, I ~ AR
*IHL#“ 5%@’@%%%63 NSEBP el SH%; oL s B Bl PR L R 49(20. 2) 0€0)
R 6 Bl ;6/34’17' 64)‘%‘%;3&%% PT #dt LBBB 0(0) 60(100.0)
H IE g : | & 5
P02 L8y PE {F‘E;ﬁ 28 @ # B A R A & QRS FFLLHH] /ms 90.84+10.0 169.6414.1
FEAR, QRS #F — 2044 98 , A #525 A ) NSHBP 48 i i
- » H-V [Al ] /ms 37.7+5.5 54.8+8.4
RVP, FOLX 28 I (28/54, 52, 470) A 7 ALK ZEE S A% % 60.3+6.5  28.7+4.7
PT I LA PT 555 2 34 itk /° e T
2B ||‘ 3 I DO
B FRSA I L S L PT R RO HE L. 56 1 e
2H 190 @J NSHBP A%%':F' s?EE{ZEEIQ,H\:EJ LG L Pk B LG 0C0) 43(71.7)
B9 PT o122 (1. 140.5) V vs(1. 140, 6) e £, L 87153 17285
V,.P=0.47]., % 2 41 LBBB £ iF B9 7 [C 28 3k To W S At 205(84.7) 0€0)
PT & FHEBOENK PTL(2.540.9) V vs H-V ] 7 FC R 20 % R IR I B s
(1.640.8) V,P<<0.01], L% 2.
|
I
[
avR
avL
avF
V1
V2
V3
V4
V5
V6
HB , P L =0 E oL L L B R b hhkkh

|
I i

Decremental output pacing Decremental cycle length pacing
5.0V/0.5ms —> 1.6V/0.5ms Chilg s —— SEmas—— 250ms

Intrinsic ECG

Pacing capture (pacing type)
HB+RV(NSHBP) —> HB(Selective HBP)

Pacing capture (pacing type)

HB+RV(NSHBP) —> RV(RVP) —> RV (RVP)

a: H B LA B B R LA FCREA ;b. 5 VR R A X ) NSHBP. [FJ i 254k His XA =001 o iR f s
F% 1.6 VB, A0 S SHBP, AU ZF 3R Hisd: B @ i f &, DL 400 ms KA AT, & #8 NSHBP; e f: i
R KA IR % 380 ms M 250 ms B, AR A B4 FRM(RVD),

B1 ##& ECG

Figure 1 ECG of patient



2B S A TGRS H ] L 2 LAY R A R AR L

e 560 ¢ LI Yaping.et al. Comparison of the electrophysiological characteristics of the His-bundle and the ...

2.4 Ay Gl CH R Bl Z WL S0 (ERP) 9 22 5

P2 A NSHBP 3% % [GR 1) ERP £ /b
& [ R LG ZE LAY ERP K 20 ms B, 7E8 W
R 4 B K o R b, B X 2 R E A RO
ERP ®H A HL.LE LAY ERP B K, X 26 8 1 &
AT QRS HE— 418 5 AR L A 2R A B NSHBP
BT RVP, P4 A& [CR A9 F- 34 ERP ¥ B
KT HE B O E A ERP,WLE 2,

F*2 WHANSHBP EEEBRBETHUHNEGEMER

Table 2 Conditions and outcomes of pacing type chan-

ges in NSHBP groups X+S
SE| w1d 24
NSHBP f## /# 190 34

e ARG HL R R A1 2K Y 0 A / 481 ()

QRS i %8 (NSHBP #| SHBP) 87(45. 8) 6(17.6)
QRS 4 95 (NSHBP %] RVP) 91(47.9) 28(82.3)
QRS 45 (NSHBP #1445 3K) 12(6.3) 0(0)
PT/V
A TR 1.14+0.5 2.540.9
Jal [ 3 L 1.14+0.6 1.6+0.8
P 0.47 <<0. 01
P v R ISR R T A /1 0
QRS 4775 (NSHBP #| SHBP) 0€0) 0(0)
QRS 1 % (NSHBP %] RVP) 190(100. 0) 34(100. 0)
QRS A48 (NSHBP # 4 %+ 4K) 0(0) 0(0)
ERP/ms
A R 319.5429.5 315.6425.6
JE FBlC Z AL 265.0+16.1 267.9+15.7
P18 <<0.01 <<0.01

2.5 ANREFMREEOBKE N E A

Wi 2H B R 38 J0 AN 3 L 34 0 0 e 0
RKH,

3 g

AWFFEAE NG PR #E 47 HBP 4 5 3 b, & JF
BT A5 TRH 5 B & WL 24 o M R fe Sk
SR KL, QRS IEH B A KR 5 HJH Bl.o=
WL DA O i 22 53 B B 29 6. 3% i i & 4 [C
SRR Oy S LA A AR ) . SR 99 191
A IR S BT F o=, X —
22590 Ay e A FEL A B S 02 T R A R AL T v A R
SR IS .

e, B X — 4 S T LU 4 S R e
NSHBP, A5 H A 12 6 B 3# WA A KR & JE
Pl 25 L (51 A 266 1T G 125 308 o e 48 i o b o R
1T NSHBP #9#) & . {H 23 iF ERP (19 & 43 17,
AT MK X 12 1 B B E D NSHBP,

LR H A B A v i A EC R S5 Ok 2 1

(i) B8 388 5 5 55 1 Fir S0 A L ) 28 5 =5 9T 3R 1 0 B
W5 ELEYR MO S, A RORS R
PS8 TR T A = 1) B A DGR B0 5 R R g o )

IFi) B 25 4R A G A A 220 L, RS2 NSHBP %

HL R B A3 3R A LGB B i 0 = L, B RVP,

1 NSHBP Fil RVP W IR 28, 38 i i £ 30 1% .0

5 Sl P NG S T 1% 28 £, ok ) W 2 5 A7 7 ] B

BB P % 55 B . AH R FE I R S5 B, A BB A iR

0 o e R A R 35 #I) NSHBP fl RVP

PR AR X, AT R I PR AN R A A EG R S L ]

DEAA RS RBOH . a0 R ATHH A G

1) ERP & T H & Fl .0 Z= ALY ERP 3X — 4§ 55, B AT

iE AT $ R Burst 2 R 5l 3l ok R T O &

ST 5 LG ) b 375 NSHBP & RVP 7 i i 4 45

3L HF MK fE H % 5 [a) B AR D & S8 B AR 2 A

FEAE
BREAE M RSB i T XTI A5 7 R A5 19

ALK BT DA OG T A [GOR 19 ERP I 4, 25 A58 5

O % S A 3 A% A DG AR R AN 194 9 57 ke ) o, G S I

WAL A IR B ERP, A L, & F A ISR /i %

ERP fiRiE 8 R0, 4K, BEE HBP ) 1z

FEJ 45 A [Q A H A% 35 3K B AT AT, A B 98 A 3R

3 NSHBP 19 (B v, sl o sl & 7 A FG o /i %

ERP, —f ERP [0 & 2 3 5o B2 7 il 3 i) 7 vk ok

SER A B ST N Burst J7 B 3E17 1 ERP,

IS b A B AR B AR ]

AW A 12 51 58 3 A Ry A TGO R S
A5 WL I A 55 (E A b 0 T AN s & X6 %) A 45
AT RE 5O R R R B A O, R R AT
DNSH R R BKep TEEE . SR FE AR,
FATLAEA BB Bk b 58 BE 9 IE L T LA 0.1 V 2P
KHEAT TR PT (i, 45 R Al G R8RS 4 . o
SR DUTE /N i A 1 F e A5 K B A AR 4 Ik o 58 R el R
ATRE PT A 0] 2 25 S 5 fm o o A EG R B 8] L &
JUL R 8 AH A5 1Y) & A 2 ox itk — 22

SZ  NSHBP I ry 835, 29 6. 30 i i 3%
Ay DA R ] B0 WL (A TR . A IR i % =
PEAR T H B Z AL, QRS IE & 8 #F Ay R X H
JE L 2 LAY 24 A 1 T A i 22 57

FEmMR A EE B AR F) 45 vh 5
S % Uk
[1] Ali H, Foresti S, Lupo P, et al. Para-hisian pacing:

new insights of an old pacing maneuver [ ]J]. JACC

Clin Electrophysiol,2019,5(11) :1233-1252.

(2] ZEduk, AR, 2 BR, 5. F o 55 38 5 50 8] b5
e B P P M 3 T A I R A (B LD ). I AR O I 7 8 2%
5,2013.29(2) :137-140.

[3] FR&TL. A QA . B H 25 30 97 3T R R [T, IR
DML 2 75 ,2018,34(11) :1044-1047.



2022,38
(7):561—565

e Ao 1L 5 2% s

Journal of Clinical Cardiology(China) « 561

Two-dimensional speckle tracking imaging evaluates right ventricular systolic
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Abstract  Objective: To evaluate early right ventricular systolic function and synchronicity of left bundle
branch pacing using two-dimensional speckle tracking imaging(2D-STI). Methods: Forty six patients who received
permanent cardiac implantation were enrolled from August 2020 to January 2021 in The Third People's Hospital of
Chengdu. Patients were divided into left bundle branch pacing(LBBP) group(n =23) and right ventricular outflow
tract pacing(RVOP) group(n =23). Echocardiography was performed at two weeks after surgery. The global
longitudinal strain(GLS) and standard deviation of the time to peak strain(SD-Ts) of RV, the longitudinal strain
(LS) and SD-Ts of lateral

STI parameters were compared between the two groups before and after operation. Results: (1) The QRS wave

wall and ventricular septum were analyzed and obtained using 2D-STI1. General and 2D

duration was significantly longer in RVOP group after operation and was also significantly longer than in LBBP
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