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The anatomy and clinical application of His-Purkinje system pacing
Du Anjie, Qian Zhiyong,Zou Jiangang’
Department of Cardiology ,the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029, China

[ Abstract] His bundle is a continuation of the atrioventricular node and begins to divide into left and right bundle branches at the
top of the interventricular septal muscle. The trunk of His bundle penetrates the central fibrous body and extends to the left bundle
branch, which runs below the junction of the noncoronary sinus and the right coronary sinus. Left bundle branches distribute under the
endocardium. The right bundle branch is relatively slender and runs on the moderator band. In clinical practice, His-Purkinje system
pacing(HPSP)has achieved good results in patients with atrial fibrillation associated with heart failure and heart failure associated with
left bundle branch block. HPSP could also maintain ventricular synchrony in ventricular pacing dependent patients. This paper pro-
vides a review the anatomy and the application of HPSP.
[Key words | His bundle;longitudinal dissociation ; His bundle pacing;left bundle branch pacing

[J Nanjing Med Univ,2019,39(06) : 797-801]

[(BRETIE]  FEX AR (81870251)
W IE1EE (Corresponding author) , E-mail : jgzou@njmu.edu.cn



- 798 - [ S N

3955 61
20194F6 A

O A RIS IIRTT AR s H
KT IO = BN R BG4 L
T OAERE AT 5 22 A O = RICAR AN [ 25 3
-5 BOR AR5 PO U , A7 25 O AR L 1)
HOWEASZH KRR C L 2098, i
PR AL — E WSS A5 A = A A
EN AR AR, EIRBLL E ] DLk A2
WAL B T 20 2 W 4 T RE b 8 i SE T
AT 30% 20 A7 1 AR B0 B R IC RN

B o, O 5 R AR A 1 N % 5 Ay
1% T A4 (His-Purkinje conduction system , HPS) i#f
FrPAL T, ATl R GAE B 2 A% T b iy v AR B2 A
FAAEAS 7 B B T A B R A I 4B s . N
TEUF K AR R SRR T T R A8 SO A T
e A ERAE IR, RO R SR
T8 S E SGTLRR

1 il RS HOAE S R0 BRI

1.1 AR%K

Ay O R I T ) b = (R B Y — &R 43, A s 28 45
(10 fige ) 4 28 | SF- 354K B 1.8~2.0 em, V¥ AR 3~5
mm , i (5 S ) A O B - 2 8 B, s s W)
EIREIFRIRE KR EETT. BE 54 KR
TR I H LT Ay [ 23 Hh e 2R AR AR T B T
AN ALE Ay [ 5 e 21 4R 1 2F 4 A% )
T Il e AR A e R A TR B ) S R 2%
SRIG AR ELZF T 2 AE PR TT 2R B B 1~2 em, 16 Z A&
LR A T - 4 3 22, 9 S AR E R 5~10 mm, —PRAE
70 o B T[] ™ R [ TP S RS (left bundle
branch, LBB) , 75— H A iy (R Y B AESESE , JE 1
Eﬁﬁi(right bundle branch,RBB) , )5 B3k 0OE o

Lev'"'Fl Hudson > F5¢ & 3, Ay [G R H 235 3B Fl
I3 SR L B FRTE Py 2 A v o RS A
HESI B LET AELH 0L, F= 1 283830 00 th AR B B 45 1Y
Hii o , HET 42 W - PATHRD TR Ay IO, %
75 TR A BE 5 IR B Y00 B AR 43 L S A AR R
EPRFN =R PRIGEA OC . TERIE =R PRI Z 1T,
BB TR I, YTE T R L AR N is 1T,
iy TR PR 2 it 2 20 8 0 BT O A TR 5 B R 1Y
KT 43 SR T 20 2 (RIS A i, 3 5~
10 mm, 7E 22 PR T T 5 ARSI T AR 3, A2
RS T S S o ) T e 52 AN A e 52 =[]
BB T 23 Ak

iy PGSR R HC 3 S 1 it 0 s DR A TG o R 47 )

N EAEF 5 S A R A Bk A R Y
E AL W AERRET R QRS W 2 (R F- 76 5 31
T ARAG A0 Ay TOARRF AR . A SRR T A TR Y
53 SOK B AFEIE MRS 7155 R GRS AR
A0 2 LA RF AR AL 23, ZRARL T T T Rl 557 B i 4% 1
BRSS9 QRS B TAFAE O = WL o), A
PR AR B L T A ) Fl, P RE A
12 ARX

T [ E T 2B PO £ g IR G 22 S
Fe RS R IRt g, LA £F 4R T[] —F- i
FLOREAETEE MG SR AR T T, B RSk
WLA3AE T N IRER 18] W A ] 1 e A ot Ay 22
RSB T8 5, 10~15 mm J5 43 R R H RIS 5, I3
[] BRI LS LAY R AT

TN 2 R S e i 40 15, PR 2 A D&Y
TN RBIE I Bo: I B SN IR SHSY = A I E N
A 2 R S AR S, ) 5 2156 5 3Lk LAY R
ZHAFOT GRS K M PIAR EE AR S, — 5%
T 100 I LSk LB S , 53— 254 1) 0 ol 58 1 1)
J5 173,

22 S A 53 ST I O ) A S
i (E 2 R T O 2 e = TR e D B N IE
B AR 0 RSS2 S TE BUAS RS T AR
JE R EF AEAE 22 ]S T TN RANE A A i
IR 7 RS e i i F 43 DA M IS R4y S IR R
W RIS MR AR s 27 A
ANGERMEAT I SAL BT o WA 5 BB A R S
(AR 53 52, FLA AR g = Rl 2 P 254, 1
JEXCR , Uhley 5558 i AL BHOR B AE R
S [0 B B LM 2] 57 14 1/3 Rh ] 43Sk 2 4 RIS
Spach ZE > IFFE 2 Bl AL JLECE  UERA T 22952 00k
BRI S A 75, K RV 2 AT N 2t e
VB | DABRE ESIE fep 382 Sk LR LR

75 RS B RN 3 A FEA A [ AE AR AR 25 K1
225t o MAT ARSI 58 2], A5 o SO BN R,
HAE Ay IO I3 AR 4 vh i 2 Y546 24 J2 AR R 19
Elizari' ' 7£ 67 S B0 E R 2 FUB- .0 e 1) 1)
A TR) DX 38 PR 2 o S e 93 3, I T o e (4% 5
BN a7 R v st DA ORI SRS A A
e ARSI T o 52 A el 55 = Al A BRI T
PRI AT T IR, LT 2 1) ] w23 HCHE
B, HER AR, 5 AR 58, 5 L Sk LR
AHIEFFAEC NI T I AR ES 4 .

Kulbertus' 7 Fl Demoulin %5 * B 5% T 49 5] A 0o R



H39EF oM
20194F6 H

Tz B AR 55 AR N, Fili e 5 R SR ) S R R = (T ).
B R RE A (B ARBRE ) , 2019, 39(06) : 797-801 - 799 -

A, KIR85% 2 IRy SR Ay 15% MK A2 SRS 4y
IR R 338 T . (BB S KT HAh sy 32, %
S, 2B EERIE T AR ET 8 4]) , HAlh
KA 3 (7)) 5 AE 5 4332 (9 ) 5 TR . fhy A2 o)
SOy S AR IR 548 Ak A AT R K RIS 5 T
R 552 ) T RSB
1.3 &RZ

FOREBEAKFERR, ETET TR R L
A R S g A A 2 R] B O WL A A P B
T[] A T 07 EAT , B2k AT 2 AT LR WS, 3
oA T A ERE AT FIE Ak 3R AR I
B PRRE Y R T SR ) R B A Ui S RE R 4y
B AR B R R 5 U S AR A« Ui B 0 IR AT
O  RPFL IR X I Tesr . 5 X
=00 L= Fh A QU AR N
DB S B ) TE 43 X e =43 ORI A AR B
ARG TR N AEAMAR2E AR K

RSk ) B S T 43 32 M5 4 32, T B =2
RS AR IR AL & 3 AR T = (R B A i
5 /4 52 A EEL Sk WLRT By FAMI & L AR
A ZE U B RETTAR ;5 0 SO A AR SR S, H I
LS RS 1o e LSk ML 25 () B S S R A 5 i 5 B
JE AT o AN IR Y A K FLR I ) PR AT S A R
T ET R SR, AR S v s TR X
DX A1 ol 0 DX 3k R ) B B A 5 T SRR A, =2
S P T DU JE T R4 S vl il T

2 YmoBEFiR

F Ay IR A ] 43 5 O BE S 2 1 /5, James Al
Sherf " FI 7 Fl L 10 SO BE E A UL, 38 T 3
SRRSO A5 AR, R Ay TR R
a3 FR S 2 HE N ZE SR A IEH 1, ¥4 18 HPS 174 448 i
AR KTTIE , k& O L0 5 96 5T, O ILET
AEAFXT /D 5 3 S 1 i e S 2T 2 1) 3 4l A TG
W5 s ARG L AFAE 25 57 IR 2R 4k vT LA
A 2 B Lk T Sl BRI, TR, B R A A
() 326 422 (1) 53 B 2L 2 AT DA HE PR DN ) A5 4 . ok s
RIS TR AT AT R GeAL 50 (His-Purkinje
conduction disease, HPCD) %) H & 1] B8 A7 76 AH X i/t
Uity (VB , T A0 BEL s S50 45 378 v AR 48 v g 3 4% 5 B
IRl QRS P AE%E . Narula'" MBS Ay FG R P Y ZE3R 1§,
RELYS P fi6 5 35O S A% BEL | O A% S 4B IR I
i A8 B8 7 A F T LAV sl AR S A 21 4, DA TG 4

QRS I I BR 5 E1-Sherif " 75— > 52 36 R 8 v i, Ji 7
T RPN AL, 2 T 106 653 T
WESE T A Ay B2l o YA ok B AR B A 5
WIEA ATl RGO I R e ST

3 #FHRERAHE (His bundle pacing, HBP)

3.1 VR EA

Deshmukh 253 5 T 18 (3432 5 25 45 14 il 1Y
Dy A0 o B TR 12 42 22 A AP HBP HAT AL
HBP X 22 = D gy I i el ', Kronborg 457
¢ &7~ HBP 7 85% 1) = JiE 7 %= 4% S BH Hir £ 75 QRS
BB FE AR A5 & HBP X CRT AH A
R AY BB WA R, Huang 5" HRIE T 74 4] 5¢ 4
PE A RS BH PO 32 (1 AT HBPRYT  HBPAH A
B #RIK 97.3% , RJ5 B D IIREW k3% . felr
X 39 i 45 5 S7 A% S B (right bundle branch block ,
RBBB) ff:.0 % [ W A 52 ™, H HBP B o) R 5k
95% , ¥ 78% 1) i 4 RBBB 75 %5, SE 4B 154 H
WI1E] QRS B 40 A G i 4345 hin FL.O D A 31 ek
3 UL E R T A AL

I B Lo G LM A FR ARG 14 52 S« e PR A
PR R L2 A IO, T i O LR A T R L IR
TE M A CC SR D[] B 25 4R A GRS R B L. A
FC R FE T A i % 5 R G0 1R SRR AR 1Y
ERA  (H R e ol A e A B %) D B E A [
WEFIRT QRS WEATEZS A 2 A7
3.2 EA4FE

HBP & T4 B o LR XIS BEL (4 F 5 oy
oy DQ SR A A BEL DU b Wl 75 A O e L, AT
BTG IA S B ALARAE B0 ol T A IR Y
PR G, HE BB 2P 4Rl 240 B A TR B A K
B A1, VA S A7 A FQ AR AR PR > A5 413 45%
{14 Fiv EGHUR A 2 51 LA AR O 24, fE HBP H A
N2 50 1 A BCOR B k45407 , 3 BOR SRR
Vijayaraman SEDISE 358 (Il G HPCD 1Y 3 3547 T #F
58, 28 161 (7.8% ) H 30 A [C B e 407 , v 9 43
TEBE VT AR BN AL B . HBP % A7 75 7 15
HE I | Barba-Pichardo 25 %f 182 151 H8 & A8 A
EFEAYT , &K HBP BI{A &, RA 44%11)
FH152 T HBPIRYY . Zhang %5 FL A T HBP MlAT %
Oy R B B M, T R B P B = T
B R s R ZF AR KU 1 i, 2 75 T Al
PRS2 T W A il Su%E %t 310 il s 1k
FIRIRGE , 7055 — B Be 0 7 B0 HBP, 25 — By Bere



- 800 - [ S N

3955 61
20194F6 A

MUEERM b 34 OBUR A, 28 = B BOPP AL AR E 1 S 1
{H, &5 R 7R B ELREE BOR BT WTREAR .
T R ET e SV R RO L, Bl 45 1) HBP
HL PRI AR IR LA, T RE 23 P9 g HBP AR T 1 328
SUR o AR R A OGRS U B & L
AR M2 P o WP A B, AR A
PR AR P -5 20 428 P A R R 48 1) 7 LA 4 )
RIS >

4 Rz #EH (left bundle branch pacing, LBBP)

41 VR R A

2017 4F, Huang %438 7 1 B4 3k 0 WL
PEZE R S AL S BHE (letf bundle branch block, LBBB)
ST 22 R SRR ], Bk LBBP (1 HE
& ARJFHEH LBBB # 4 1E , 2 0d %L AV [H] 3 {1
QRS I IEH 4k, RJ5 1 AEBE DT 8 & O D RE U] i ek
o Chen ™G 40 il AL HELE NIERY 2, Horp
205147 LBBP, 53 20 il 747 o = AL . 7F LBBP 4,
280 HR A A H AR A7 T 2 0] B A T, He R o 2 49
LBBB &35 #% LBBP 2 1E , 1fif £7 & & # 7 2 LBBB;
LBBP ZH A2 #17) QRS B PR B I 78 T4 5 e 4 4l ,
e BI(E BHBT B T 825 5%, R 34
A BT RFFRRE o
42 R4 A

FE A S EHPIR I o3 A T NI, 2R 40 2%
B T HBP 125 &) 0 o7 5 HLIK 3830 LA T4k
(RS0 3 Bl [ 5 e, 1T 2 ad & TR i 22 A2 RS IX
B, R E AR TR, R G RRE L . A B A
HHLG, LBBP B shR L B R G0 M %, BB AR B
A7 205 X F LBBB & nl A A B4 e
LBBB; 5 HBP A LU H BI{ERAR , AN 5 KRR
/%0 LBBP 8 3 76 M AIG FL FR ES H Ie o 00 E
LBBP EIE , RIAARAER 58 2 A7 ol S B (V1
K QRS 7 52 MY ) 5l Tl O = LA S F  (EAIR
TEH R M TR R, LBBP A & 1 2 o SZ Al 3t .0
== LI R R 4y, TR 35 2 IR Ok 3 1 R
LBBP(V1 FH QRS I 2 QR Qr ) . [H 1, LBBP
RIS RS T HBP o RS e et H .,

Il R S [ LBBP 38 N iE 52 36 97 bR i i R 4t
— o LBBP il = i B Rl U7 £ 4 , X T4 B R H 7
R T RE R A A T o 3 T i ) 45 44 e Pk LBBP
PRI AEAER 7 32 20 Wk S sl = [l oy I e 28 L 55
ATRERXURS o eAh, I L TR IR, =
(i) B P AL 4 ] BB X S 2 LA 17 , LR B 54K

FATHERE RS N
5 4 ig

i R GUES P BEAR A 2R PR AR AR
PP A [CORGERAG 7 AR SR A O L IS Y
JRoT, HAe = By 25 A S EL A AR TP i 22 AV
(HAHH E o A [RHAE g B AR A AL B A 7 2
D AEAF AR b A RO | S 0TS 1 2 AN W
P4 T AL 5 7 TR SR 8 AR Dy 41 el R Y B 2
B, ORI AT B e eV IEAE AW RGIESE , BAT 5L
(1 10 FH AT 5, ARG PR A 75 2t — 2 RS A

P
it

[ZEHtk]

[1] Lev M. Anatomic basis for atrioventricular block [J]. Am
J Med, 1964 ,37(5):742-748

[2] Hudson REB. Surgical pathology of the conducting system
of the heart[ J ]. Br Heart J, 1967,29(5) : 646-670

[3] Kulbertus HE, Coyne JJ, Hallidie-Smith AA. Conduction
disturbances before and after surgical closure of ventricu-
lar septal defect[J]. Am Heart J,1969,77(1):123-131

[4] Uhley H, Rivkin LM. Visualization of the left branch of
the human atrioventricular bundle[J]. Circulation, 1959,
20(3):419-421

[5] Spach MS, Huang S, Armstrong SI, et al. Demonstration of
peripheral conduction system in human hearts [J]. Circu-
lation, 1963,28(3) :333-338

[6] Elizari MV. The normal variant in the left bundle branch
system[ﬂ. J Electrocardiol ,2017,50(4) : 389-399

[7] Kulbertus HE. Concept of left hemiblocks revisited. A his-
topathological and experimental study [J]. Adv Cardiol,
1975,14(14) : 126-135

[8] Demoulin JC, Kulbertus HE. Histopathological correlates
of sinoatrial disease[]]. Br Heart J, 1978,40(12) : 1384~-
1389

[9] Durrent D, van Dam RT, Freud GE, et al. Total excitation
of the isolated human heart[J ]. Circulation, 1970,41(6) :
899-912

[10] James TN, Sherf L. Fine structure of the His bundle [ J].
Circulation, 1971,44(1):9-28

[11] Narula OS. Longitudinal dissociation in the His bundle.
Bundla Branch block due to asynchronous conduction
within the His bundle in man [J]. Circulation, 1977, 56
(6):996-1006

[12] El-Sherif N. Normalization of bundle branch block pat-
terns by distal his bundle pacing, clinical and experimen-
tal evidence of longitudinal dissociation in the pathologic

his bundle[ J]. Circulation, 1978,57(3) :473-483



ERIEGE AL T2 8RR 55 AR, A Ae S R GEn i B G AR LT .
201946 H B ERER A 4 (A SRR , 2019,39(06) : 797-801 - 801 -
[13] Sharma PS,Dandamudi G,Herweg B, et al. Permanent His- J, et al. The potential and reality of permanent his bundle

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

bundle pacing as an alternative to biventricular pacing for
cardiac resynchronization therapy: a multicenter experi-
encel J|. Heart Rhythm,2018,15(3) :413-420
Deshmukh P, Casavant D, Romanyshyn M, et al. Perma-
nent direct HB pacing: a novelapproach to cardiac pac-
ing in patients with normal His-Purkinje activation[J ].
Circulation, 2000, 101(8) : 869-877

Vijayaraman P, Subzposh FA, Naperkowski A. Atrioven-
tricular node ablation and His bundle pacing [1]. Euro-
pace,2017,19(suppl 4) :iv10-iv16

Vijayaraman P, Dandamudi G, Zanon F, et al. Permanent
his bundle pacing: recommendations from a multicenter
his bundle pacing collaborative working group for stan-
dardization of definitions, implant measurements, and fol-
low-up[J]. Heart Rhythm,2018,15(3) :460-468
Kronborg MB, Mortensen PT, Poulsen SH, et al. His or pa-
ra- His pacing preserves left ventricular function in AV
block: a double - blind, randomized, crossover study [J].
Europace,2014,16(8): 1189-1196

Huang W, Su L, Wu S, et al. Long-term outcomes of His
bundle pacing in patients with heart failure with left bun-
dle branch block[J]. Heart,2019,105(2) : 137-143
Sharma Parikshit S, Naperkowski Angela, Bauch Terry D,
et al. Permanent His bundle pacing for cardiac resynchro-
nization therapy in patients with heart failure and right
bundle branch block [J]. Circ Arrhythm Electrophysiol,
2018,11(9): 006613

Zanon F, Ellenbogen KA, Dandamudi G, et al. Permanent
His-bundle pacing:a systematic literature review and meta-
analysis[ﬂ. Europace, 2018, 20(11):1819-1826

Correa de Sa DD, Hardin NJ, Crespo EM, et al. Autopsy
analysis of the implantation site of a permanent selective
direct his bundle pacing lead[J]. Circ Arrhythm Electro-
physiol ,2012,5(1) :244-246

Barba-Pichardo R, Morina-Vazquez P, Venegas-Gamero

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

pacing[J]. Rev Esp Cardiol ,2008,61(10) : 1096-1099
Vijayaraman P, Dandamudi G, Ellenbogen KA. Electro-
physiological observations of acute His bundle injury dur-
ing permanent His bundle pacing [J]. J Electrocardiol,
2016,49(5) : 664-669

Barba-Pichardo R, Morina-Vazquez P, Fernandez-Gomez
JM, et al. Permanent His-bundle pacing: seeking physio-
logical ventricular pacing [J]. Europace, 2010, 12 (4) :
527-533

Zhang J, Guo J, Hou X, et al. Comparison of the effects of
selective and non-selective His bundle pacing on cardiac
electrical and mechanical synchrony[] 1. Europace, 2018,
20(6):1010-1017

Su L, Wu S, Wang S, et al. Pacing parameters and success
rates of permanent His-bundle pacing in patients with nar-
row QRS : a single-centre experience[ ] ]. Europace, 2018,
doi: 10.1093/europace/euy281

Sharma PS, Ellison K, Patel HN, et al. Overcoming left
bundle branch block by permanent His bundle pacing: ev-
idence of longitudinal dissociation in the His via record-
ings from a permanent pacing lead [J]. Heart Rhythm
Case Rep,2017,3(11 ) :499-502

Huang W, Su L, Wu S, et al. A novel pacing strategy with
low and stable output : pacing the left bundle branch imme-
diately beyond the conduction block [J]. Can J Cardiol,
2017,33(12):1736.e1-1736.¢3

Chen K, Li Y, Dai Y, et al. Comparison of electrocardio-
gram characteristics and pacing parameters between left
bundle branch pacing and right ventricular pacing in pa-
tients receiving pacemaker therapy [J]. Europace, 2019,
21(4):673-680

Cheng LT, Zhang JM, Wang ZF, et al. Recent approaches
to His-Purkinje system pacing[]]. Chin Med J,2019, 132
(2):190-196

[WimEEI] 2019-03-12



