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A QRS P ATFR . 455 : HBP .LBBP Fll RVSP i T AR BT 2R53 510 79% .95% F1 100% . A5 Ry 31~ , 3 AR S5 a4
G R PRGN BH A E ; LBBP 4 R )B4 HBP 2H &5 [ (17.01 = 5.81)mV vs.(4.12 £ 3.86)mV, P < 0.05 ] ; [ {4 % HBP 411k
[(0.66 +0.17)V v5.(1.49 + 0.75)V, P < 0.05] ; HBP,LBBP 5 RVSP 44 ## ) QRS Il i FR 3 31 4 (107.18 + 9.97 )ms , (107.77 +
13.46)ms F1(168.00 + 8.42)ms, HBP 1 LBBP £H (¥ #4 QRS B R BA & 45 F RVSP 41 (P < 0.05) ; Ffi U701 [A] R 2 B0 28 BI (T =5
A A NG oG8 WAL TESE T ATl RGCER A v 170 %2 4 LBBP 55 HBP AH LG, R B0 L B A , R h T 2 5
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Preliminary clinical experience of His-Purkinje system pacing

Ren Cheng', Yao Yunjie', Li Kebei', Wang Li', Sheng Yufeng'", Qian Xuesong', Zou Jiangang’

'Department of Cardiology , the First People’ s Hospital of Zhangjiagang City of Soochow University , Zhangjiagang
215600; *Department of Cardiology, the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029,
China

[Abstract] Objective: This study aims to explore the feasibility and safety of his bundle pacing (HBP)and left bundle branch pacing
(LBBP). Methods: Fifty -nine patients with cardiac pacing were enrolled in the study between May 2017 to Nov. 2018. HBP were
performed in group of 19 patients. LBBP were performed in that of 20. Additionally, another 20 patients received right ventricular
septum pacing (RVSP). The successful HBP and LBBP were defined by the characteristic intra-electrocardiograph and paced surface
QRS morphology , respectively. The feasibility and the short-term safety of the LBBP’s and HBP’ s approach were evaluated. The pace
QRS duration was compared among three groups. Results: The successful implanting rates of three different approaches were 79% in
HBP group, 95% in LBBP group and 100% in RVSP group. The pacing parameters of 3 groups were stable during 3-month follow up.
The sensitivity of R wave and pacing threshold in LBBP group seems better than those in HBP group. The pace QRS duration was
similar between HBP and LBBP groups ; however, the paced QRS duration in RVSP group was significantly broader than those in HBP
and LBBP group. Neither complication occurred during this procedure nor in those of follow-up. Conclusion: HBP and LBBP appear to
be safe and feasible. LBBP demonstrated with a better sensitivity of R wave and threshold than HBP. Compared to RVSP, HBP and
LBBP could maintain better cardiac synchrony.
[Key words] His bundle pacing;left bundle branch pacing; safety ; feasibility
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(VRN S AT IGI T W N R U
LeEF sk RE S, O3 B R [R) A0 LA B A 0 B8 4 R B
AR B S (57 ) AL T 50 (0 ) A5 T
AHEHE (right ventricular outflow tract, RVOT) i)
P K A7 2 8] B E8 AL # (right ventricular septum pac-
ing, RVSP) , & 75 B H A PRI AR 40 o ks,
CEFF[R]2E1RY7 (cardiac resynchronizationg therapy,
CRT) X &1L TR ST 1 SO MEATS 32 311 22 A 2R Al
24, TSR AP 235 309%~40%" o PR MG -4 5 A 38
PR R 2L 40T . 2000 4F Deshmukh 45
TR 1A A AR ) 92 A AR 5 (His bun-
dle pacing, HBP)IGYT LA I BB H , JF A T 58
LA BRI, Al RGN T AR
G AL DRE TR IR B B AU ) 2B, 5 el
OEGIFHEUREROIIREY . JREAH IR SE
T HBP 22 EMAI AT . HBPJE: H RS i
2 1A PP R H il AR AR B e
SRR O ARG 25 19 I 1B T i A BE 2 I A TR KK LU
T B A R BRI TR Tz T
B A 8 P BN 2% 32 28 R 3 XIS # (left bundle
branch pacing, LBBP) X — 4> 3 i & # 75 20, &
LBBP 1] L2 I 72 RS2 A% T LT , I 2R 15 30 0 e
RS SR, i dg LB R 261, DT £ 70 3

108 07 S o7 o K R S ] P8 B U s NG S DY )
i il AR SR TR B BORE, SR ZE R SR A ] AT
(ST ke

1 X&FAFE

1.1 %%

Y4 A 2017 4E 5 H—2018 4F 11 H Ji N K= [t g
5K U T 5 — N R R B WsOis 1 2 A R ) CRT 4
AT AT 268 B E ) 835 59 491, Hev 58 32461, %
27 5, 4F% 50~83 %, F-45(70.83 + 8.10) & , RiHk4k
TERMLEE 1, Hidr 20 4147 LBBP, 19 47 HBP, 20 {4
TTRVSP, AR HRIKFUE T — NREPE 2R
PRZE G oA, R AT S o B & B s R .
1.2 7k
12.1 HBPZ

HBP J7 VA 4% e £ HBP Fndf ik #8: HBP™
A HBP (85 Y 2 il Dk sl -i T ks, 7E Rl
Ja AL s A AT A 30°X B LT, 28 C315 A& R AR 45
(EHOAF], FEED A 3830 30 [E & FLE (69 em),
2 FANFFEEIC 5% 3830 T4 3k vy Y SGRAH Y , 4
AL E| PR, L AT IR L e
PE HBP 3 2 DL AR O A QRS-T I LS
AT RR S IEH B B O QRS-T I 22 —3; @

R1 NHABREARWELEH

Table 1 Baseline characteristics of patients

LA HBP 2 (n=19) LBBP 41 (n=20) RVSP#H (n=20)

IR (%) 69.4+89 69.7 + 8.1 73.5%5.9
(%) ] 12(63.2) 12(60.0) 8(40.0)
LIREINYHA 734 ,n(%) ]

I~TT% 13(68.4) 15(75.0) 18(90.0)

m~1V%: 6(31.6) 5(25.0) 2(10.0)
A AR AT [n(%) ] 7(36.8) 6(30.0) 6(30.0)
By AL B n(%) ] 6(31.6) 9(45.0) 11(55.0)
FREM O B 28 0 % R (%) ] 4(21.1) 3(15.0) 3(15.0)
CRT JESI 5 T4 LBBP[n(%) ] 0(0.0) 1(5.0) 0(0.0)
AR R AR T [n (%) ] 1(5.3) 1(5.0) 0(0.0)
PR S 0 18 (%) ] 1(5.3) 0(0.0) 0(0.0)
AR AT QRS PR (ms ) 115.90 + 24.47 114.26 + 31.58 113.25 +25.33
AN ZE ST 15345 (% ) 0.58 £ 0.12 0.62 0.1 0.60 + 0.14
BIFBRE (%) ]

fR LR 12(63.2) 8(40.0) 15(75.0)

W5 PR 4(21.1) 6(30.0) 2(10.0)

JeE L 4(21.1) 2(10.0) 4(20.0)

M E e A 2(10.5) 1(5.0) 0(0.0)

T I I AE 3(15.8) 3(15.0) 2(10.0)
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EFEET I QRS I BRI 16 s A BT B 5 1 B A R AR HR
A E] QRS B AH % 5 38 i H l S, BRI 3 st ]
O, TR R QRS P 5 . AR BERRPE HBP I
JELURARES: ORI 19 QRS A BR K H A H 4l
H & QRS B} B i g — 2, M2 A8 A 5 QRS B BR
Bi ; QAT QRS B PR AR 5 A B [CH LA
| QRS W} BRZ A M HIAH S ; @A 2k 7 i 27 3 1)
1B, B0 50 A 25 30 A7 0 28 O LR A TG R A B A, 55
HL HE 4 QRS B BR %5 % 5 AR HL He i i QRS B BR %%
B, R TR R AR PR ESN S AT
JE— 8 B 2 22 DT RRUE B AR HE Z 0153

Efi Fr RO 30°

FEIEAL A7 HTRH 30°  ZE AR 45 B AL B
AHIFFELE R HBP B (B4 by A FC R 25 4K 8 {8 Dk 5
0.4 ms) , AEEEHEME HBP BI{E N A0 2 Fil Ay [ RF 4R
FlE T B 75 1 QRS B B A9 1 4 (JBk 5 0.4 ms ) o
1 28 3R B B A T O 1 B, 18Tl HBP J i
17 55 & 45 1 Bl (atrioventricular node ablation, AV-
NA)M o Ay PRI BEL A P37 2B J 11T ] B 3 B ) Ao [
WO T A Y R AR, PRI R s A W AT
HBP 11 55 % 1% T BT 28 5 e i A R S0 s B )
PRSI0 2 R B B T AMES DB AR
S (K1),

ZE iR 45°

His lead : i [CHU 2R RV lead : 755 26

El1 HBPSZENIEHKE
Figure 1 Images of HBP lead position

122 LBBPF i

T A7 LBBP £ 35 35 28 i i Tk sl i T Dk v
& AERT G D B AT BT ARHY 30°X 6B LR , 4 C315 %
AR A (SEZUI AT, 22 T A 3830 F2 8 [l 5
2£(69 em) , SEhRiNAy FCR X (B 2A) , 7EA AR
30°X LB T, 764 [CHRZE 3 1.5~2.0 em 1Y % ] [
BT, 300 BT BERE A4S R R R T = RIRE,
YT IHE A 3830 54 F1) 35 2 =[] B A BT ) 22 AR S
X (K 2B) ., 7€ LBBP S£k 24 J5 C315 #5474
Y& 579 A T S 2 Sk i o7 i e A 2 T o ) TR (TR
2C) . FEAR S FLM AR PRI QRS BIE
FE V1 I FRAE M AR (B 2D) |, i AT VI 4L
QRS2 “WHE, ie A IR QRS VLS8, i A
J5 3 QRS 7 52 QrIB A, 5chf 33k A2 S X e 4
QRS WA A7 AR S BRI FEARRAIE (oSe” 1), 35843
BT e SR BN A2 S B (] 2F ) , 233 B A 4TS 1A
F QRSP LA KL 20 ms. AJFHF LB LA
N 5 32 3 2R R B A B (1 2F .G o
123 RVSPF ik

T RVSP F8 & 24 26 M i ok ol 1 T 60 ik e

1 TEED, ATHTRH 30° ZERTRHY 45° X B T,
27 PSS AOE 3L, RLEE =R
TRETICE A AT = T X, 28R RO 45° 58 3 46
B8 BRI AGDIRSE , Rl R S R4 &
AN E AL TG 2 AL BB , A TR 3000048
LA E T 2 OARFR, ZEBIRHL 45°X 2t T
Akumfa EFE, SEFERIE A R 45°~60° (K 3),
1.24 Fain

LBBP 41 . HBP 41 Fl RVSP 4153 SIE AR 1 (1
A3 A KB LR, WSS | 13 {8 e BBt AR
b AR H L QRS IR KT A 5 X0 38 B T
il 220 5 B 1153 %X (left ventricular ejection fraction,
LVEF),
13 “%it#Fsi

] SPSS22.0 #EATSE it 0 #r , sy KRR DI
o3 e AR R TR SR AT IR A G 5,
PR 22 (3 £ 5) R, 8 S BORHIY HEBCR IR
25 22010, Hov ) —2H N AN TR] e ) B 1 e AR 1
#7220 W, o BT O 22 5 MG
. P<0.05HERAGIFEL.
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A:3830 FERTE C315 H 5 | 5 F e BRIE 225 X it bRill His HLA ; B : 3830 S48 58 137 TZ5 o 3 K35 € G315 3 P 1 3t 50 i s T B A 28

AT, 7T LA 2R S o B R I A S LB, PR R A 2 LRI 5 D < EAVHT V1 S50 QRS IR "W 7RE , HEA IR Y QRS VIS 7 , e
NJE BRI QRS W5 QrIEAS , field B35 25 o 3 X I HES (1 QRS P 45 S A7 A S BV RERFAE (oS ) s B SR B R0 43 V I B =
PR P (53 773 ) L P LA R 320 HL 18] QRS AR BRI 1] 9 17 ms; F LG« ARG HE 75 .0 Sl 18] 22 A (0 W25 5 2 Sk 0 7 A 25 1) ol 1A
F. His: % [KH; LBBP lead : A2 SR S48

2 LBBPEBZLEANTERMER VI SEOBEESTLFE

Figure 2 LBBP lead implantation process and dynamic features of surface electrocardiogram of LBBP in lead V1

1EfL AR 30°

JERIRML 45°

El3 RVSPS&BEANGEHGHE
Figure 3 Images of RVSP lead position

2 # R

2.1 HARIFE

20 141 LBBP i3 5¢ i 19 161 (B 31K 95% ) , 19 14
HBP By 58 B 15 6 (B )3 79% ) , 20 {5l RVSP 27
) R YI#100% )
22 ARIAHK

5K J5 18 %, HBP 41 . LBBP 41 \RVSP 41 jifi
i) (R R D BN R B2 RS R
N(F2) . AR T ZR G R — B B i i 24
HEAT2H 0] P AR 45 51 8 7%, LBBP 20 5 RVSP 4 147 #%¢

15 Y R I B VAR ) B LBBP 4 R I BRI 8%
HBP 41 /5 , [ {8 4% HBP 411K ; HBP ZH AR X T HoAth 4
21 SRR A, B AR X R s, 25 55 A G4
X (P<0.05,%2); LBBP £ } RVSP A AR J5 Bl 15 1
I B T = i 19, HBP 2 2 Bl B 51 3
B AT 2.5V, Hord 1R R Bl 15 A FQ A 2k 1
BARHHEL T > 1.0V,
2.3 QRS Efart R ILAL

il R G QRS LA S AT QRS A,
155 47 25 B AR 5 QRS 2548 A 1 W 8. 58 K
(Fl4), HRPFILLL QRS B FRSF A QRS IE# 41 (<120
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ms) A QRS B FE 4 ( > 120 ms) , 344U AR AT S 0.05), QRS IEH 1) LBBP V40 AR J5 QRS A FR#8 A Hi

ARG QRSB FRHATILAL . 25 Bs , RVSPA ARG BRI (P <0.05) , 1M QRS 3 % ) HBP V. 2H 711 LBBP

QRSHTBEtE*HIJ%EiEJu(P<0.05,%:23)0 QRSIE W4, RJ5 QRS i PR 34 % A mir B & 44 4 (P <
W B HBP M ZH AR J5 QRS I BR5 AR R FeA —3%0 (P > 0.05).

x2 AREEMEREHESHLLR

Table 2 Comparison of pacing parameters at different follow-up period (x+s)
S5 it ] HBP 41 LBBP 4] RVSP4{
N (mV) AJE 1 4.54 + 4.08 15.40 +5.05° 9.17 +6.01"
ARJE141H 4.95 +4.56 14.91 + 8.06 9.82 + 5.66"
AJE3MH 4.12 £3.86 17.01 +5.81° 10.81 + 5.40"
PH 0.10 0.25 0.30
(V) RJg 14 1.42 £0.67 0.57 = 0.19° 0.65 £0.17"
Y NEREE| 1.44 = 0.70 0.65 £ 0.15" 0.70 £ 0.18"
ARJE34H 1.49 + 0.75 0.66 £ 0.17" 0.73 £0.19"
P1H 0.43 0.06 0.07
FHHE(Q) AJ5 1) 414.40 + 98.52 514.47 + 113.41 523.65 + 85.97
AJF14H 413.90 = 101.68 510.11 £91.05 523.25 + 93.66
AJF34H 387.43 + 151.61 504.16 + 88.16 521.40 + 99.82
P 0.35 0.66 0.97

5 HBP4IL#:,"P < 0.05,

HBP 41 LBBP4 RVSP#L
Rl rE Al NE Rl N
G i o T B 2 8 0 B ) 0 0 i i i e
T 5 _‘wd_ i i RN T \T
T R VI T v TV TvE T T Y iR
e L L ¥ 1 T T B i A
o ﬂ“. EIIL o = I l\ i 1 | FA\
a s Y "' il A . N i ln M Lo { 7/ =
W " T = I T i :
iy vz o } i) 0 bt "ll\’ : ] i "vz ::. A df_:
R V4 AV K BRIV VAL EN| ﬁ“‘frﬂ"“
) o j l: : : ik - - p \', Y
l B . Tt 7 ~ )
A Ly, o B ) O e |
v Ve ) & I o W% 1T WE%—_' A ;&7 : \' 7]
il 1! A ’lL B _’?7“? P i : ’ 1 /\ j\ . g - 33 __:! VI -
T T T e e =\ ;
o ook | R O L T i ! 1 L B Y i gt _
o '[ﬁ.‘.._: "ﬂ“ i Ji‘_l~ : I R ill Bl )i AR
; e B v i sl B ; o 20 ) A T p 0 A A = .
T EEEEN I"i“."l ol o ; IF i .‘#\’ g ol T T f iy NATTT \I /]

;\}

HBP R J5 QRSIEZS iﬁaiiﬁfﬁtQRSﬂ% f’rifHaL LBBPAFQRSIEﬁiE \,Pﬁ#QRSﬂJWé ﬁ'ﬁRVSP/I\FQRsﬁ; iﬁulx G ETA
KA o

\
7

El4 HBPZ.LBBP4.RVSPARBI AT OEELLER
Figure 4 Comparison of ECG before and after operation in HBP group, LBBP group and RVSP group

%3 HBP#.LBBPZ .RVSPAFARATEZHE QRS B R ELEL
Table3 Comparison of QRS duration before and after operation in HBP group, LBBP group and RVSP group

(ms,x+s)

- QRSIEH 41 Pl QRS Hi 584 Pl
B 1% NI ENERE! ARG 34H % ENill ENERE! ENEREE!
HBP#] 11 103.27 +13.97 107.18 £9.06 107.18 £9.97  0.64 4 150.75+13.10 116.50 = 18.05 117.50 + 16.62"  0.02
LBBP# 13 95.15+10.99 108.15 + 11.32" 107.77 £ 13.46" 0.01 6 155.67 +22.18 125.83 + 15.00" 124.17 + 16.40°  0.01
RVSP#] 13 96.08+9.44 166.46 +11.59% 168.00 + 8.42% <0.01 7 145.14+11.61167.71 £8.42™ 168.81 + 10.03* <0.01
ERHETEE#S,"P < 0.05;5 HBP Al LBBP £H L 4%, *P < 0.05.
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24 iy

3R AR A A B Y  FER TS R
LA XFARFTOIIAE I~V R ], 7EAE A 1
I 3 HEATRE T , 25 5 s B 0 ) v 1 I
PRIEAR B | 41200 DI BE Zr AR RT3 , RVSP 41
A 1 ERARE , HBP 4 1 LBBP 217G 1 4 5.
AP

3 3t it

A T R G HRE B AT N S A B R A
Iy ARG SR AW R L T,
A AR AR PR RO I SNIUT |, e K RO
FIEFELATUAR ) [R5 , CR R O D R

AT WS HBP 4\ LBBP 20 & RVSP 4 1Y
FARBIPR FLIEH N LA G RES B,
TEHIAS [R) BB A 5 R G 22 e A7, I
i R 3 240 TR G AR O HUE QRS I PR AR
A1 26 PO R H [R]85 M s e . 25 R R,
HBP 20 TR 8314 79% , LBBP 4 F A i 3% 95% ,
LBBP 4 F AR W IH 100% . 3 LA 5 bt e o
FARERA  BUE R BABURRE , Al R Gl
SRR E M S RVSP AT . Hor  HBP 41 5 H AR
Y AH EU BB AR X4 0, R AR 424K HBP 4 5
LBBP 4137% RVSP 414 5 41 FEL [a] 25 1

HBP il i3 25 3K A il R G 004G 5, BE 7= A e i &
A PR ZE B E . HBP 4 S48 9 {14 LBBP 4
55 RVSP A AEX i 55 , A 2 6] HBP f8 35 Bl 7 15
B AW =5=2.5 V(0.4 ms JJk %) , T HBP 9 R 3% J8% 0 AH
XPIRARR o 1R 5 %5 1 5 A QR 2 A Rk, SRSt
W2V D & S R AR BUR ™ R g
iK% &5 HBP 7 ERRIE , B4k il = MR,
B A0S HBP SR IR/ N T 0 A A5

LBBP & —F 28 i A i R g0 77 =X,
TR L RILLUT 7 L XA ok S, R
JEBEDT S8R, 5 RVSP 4LAY , [A] I 9 4 R
AR, BE YA, LAY et ST AT L,
LBBP 5 RVSP#{5j . LBBP 415 HBP 41 1.4, A
BYIRHE T , RSy, (A AR, 22 W X, %
855 2 RS (R AR o S LBBP SR ARk [ o 7
A, AR AR, BIESA T ONET,
A R AL LK, SR e 3/ 25 50 58 or, 2R
TR 33 R E R A E RN,
e [ 2 T4 A A, L P A ) PR = o L
AL, ARAE T A2 o SORFERAR B (A 54 5 R B Y

Ferk o HOR, BN EERCRUT A G 2 %%
TR 725 I 1) i) 7 s 2 J RS2 0, 4 2 30 2 TSl )
[ B, 25 8 S 0O LA A S B B 0 = R 4 1
AN AME AL 2 5 FHE , 46 5 F AR B[], B
TRFARBE T, e R e T e 48 1% A P e
bk

Oy ZE PR BIT Bt W 45 )25 2 s R 5
OHETIRE RIS T2 2R T QRS TE AR
5 H B QRSIEZS I — B0k B ARRUE , v 8] 42 2 ik
RO ZRSNT 5 A 5 L O = BT 0 2=
5o QRS Hf PR iz e X0 28 WAL 406 ] A5 1 1) o B 4
B, SRR S5 BB R AE SO s e AR
WF5E 38 4% b HBP 2 \LBBP 41 & RVSP 4 F A i J5
QRS W FR 2B Ak w1 20 A M i IRl 2D Pk 22 5= . At
FE 478 , RVSP ZH AR S5 QRS A BRFA R ik 2 48 58 5 1
QRS IEH 1Y HBP 2 AR J5 QRS B PR A i JG B i
#Z 5, QRS IE# ) LBBP V4 AR J5 QRS A FR %5 A i
& 3% 55 ; QRS 14 5 () HBP 37 41 1 LBBP W 2H R J&
QRS I FRASAR FT 4B B 4 06 . H R A A 4
PEEAT O EE AL AE LA TR RN [ B8 , SR i B, [
AR, R4l T KRINETE 5882 £ iR i
F o EARMITLE R B8, RVSP 4L A5 QRS B
BRI G T8, 25 SR 553 k0 LA e 22
X NS B =91 NG A D)y sic4 [E R - N B2
QRS IEH# 19 HBP 4L AR J5 QRS BFBR 5 A Fir S AR —
PR R A OR BB R e AR B AL R A
WA TONBET IR 50 2 5 AR A2
AT LBBP B 5 25 ) T 4k 3k v J&] il 1 20 400 UL 24
it o P ARE S QRS AR Al SL £ Al T AR 1
LBBP 2l A 1 Wi 0 3k 0 5 i) (R 4845 5 &2 V4~V6
QRS P TR I I B ) Ay 64~88 ms, 74 LBBP Hi {4 5
(AR5 o PT SR B R S LA, AR BERE, 9
19 H o L2 1Y QRS IR >120 ms, Ho 54147 LBBP,
45147 HBP, 17 HBP & 1 3 lF A% L T4,
HARJG QRS B FRAZAR FI 44 3 4 76 (P < 0.01) , 1L
W] LBBP 5 HBP AH Lt [F] A e 24 1F o S BHT , 2o o0
Wk E [R5 (9 QRS I 4878 . LBBP 4G 1 fAilfH A
L LR, W T 2 o SR AR B B Ay [
DL BELI AN P DI 0 e B v ) 2 4, A A B
2 H3E R IE

AHFFERT 4 BTG 105340 B (LVEF<50% )
(1) 7 22 GE L (HBP 2 451 \LBBP 2 1)) Y f8 35 30847
WL, N2 LBBP 4134 J& HBP 41, A J5 31> H 1.0
FRE R AT 5%, 4l 290 DY RE 20 B, LVEF B 4
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ABIEFE by B [ R ST, A0 ARE AR R
FE BV S B A, oA RE X O AT ) 2 R I
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— YRR AT I A B TR BGUE , B4 T
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