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Abstract

Permanent pacemaker is a device used to treat patients with
cardiac conduction abnormalities from the atrium to the ventricle or
with malfunctioning cardiac electrical origins, ensuring the heart beats
at an appropriate rhythm. Currently, there are two techniques for
placing ventricular leads: through the myocardium and at the cardiac
conduction system. The latter is divided into two positions: His bundle
branch area pacing and left bundle branch area pacing (LBBAP). LBBAP is
a simpler, more stable technique requiring lower pacing power, resulting
in better synchronization between the right and left ventricles, making it
increasingly popular. This article describes the LBBAP procedure in detail.
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i3osnsgdulniininlaviingns (permanent
pacemaker, PPM) Lﬂuqﬂﬂsajﬁﬁiﬂu'ﬁwﬂwéiﬂw
WiesnwnnzRnunAvesmsilwihvidlaanviesuugios
&4 (atrioventricular block) w3egariiiialuivewiila
M9URAUAR (sinus node dysfunction)™” ERPHITOER
sglanenszualnirinuanensedulniiila (electrode
lead) landuderluiteliilaludmme ivnyay
nsld PPM dlswfindesiien (single chamber)
Tngldaenseduiisaduioaldivesuuniovioasns
19411319 Uaryiingedviod (dual chamber) lagly
arenszuniaduldluiiesuunin (right atrium)
wazdniduldluiosanswnn (right ventricle, RV)

wadialun133eane RV lead dlog 2 35f0

1. matlsengluilaviesanssn (RV pacing, RVP)”

dunmsnsziulnidundaledilalaenss eiould

agaunIvianes uwiluszezamenaiiunnudsssonisiin
Hlakesumdunan (atrial fibrillation) uaw pacing
induced cardiomyopathy (PICM) vilviwaladumaila ©

2. mynsanvanenseszuui linsssusfves
Wla (conduction system pacing, CSP) wusaanidu
2 wella laun

2.1 His bundle pacing (HBP) 1Jun15119
feunis His bundle @silmududon, R wave
fvwadnuagldmadlnlunisnsesuas (high threshold)
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A: Left bundle branch area pacing

2.2 left bundle branch area pacing (LBBAP)
I3 A o I ° 'y a v
Wunsmedsmumidssvusnisiinszualviiialanegne
(left bundle branch) @4d418uazi@nasnin, R wave
fywalug) QRS FwAU (narrow QRS complex, JU7 1)
lgmdelnlunisnseduan vilvilaesdrsviinay
osadruuladuiusunazanAuLEsIon15LAR
PICM™* yililasuanulensndulutagdy

vugoumsldinSovns:quiwihiislo
stiamds laainatin LBBAP

1. Tuosdin weruianazinmalulagimlauas
nywennseugUlslasingUnsalnsiaindyaaudnuas
Aaudusveseendwuludon wiidydunmdlve
seduAusdn

2. wdEuviinansinednewanizfiusom
deltopectoral groove LUnkNasNIUTTUNM 3-5 Fu.
Usnalldnszanluiand unavaeadendt axillary v3e
subclavian teidumasthanenszdulindnlufiviesila
Posanawn wmnedulnihilanuidnvaegves infranodal
block #58 left bundle branch block unnéazldeans RV
backup pacing Wiflosainnisg LBBAP finssuniu
conduction pathway iy o1av AR heart block
Tusgwneiimans
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B: Right ventricular pacing
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sUil 1 QRS complex ‘Uaﬂéjﬂdamd permanent pacemaker MmamAlA A. left bundle branch area pacing (LBBAP)

wutdu narrow QRS way B. right ventricle pacing (RVP) wutdu wide QRS
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3. e LBB 1AeiSu91nn1smsumi
His bundle ntusduvateanglums distal 80 1-1.5
cm Wilemsuais LBB Tnesumises electrode lead
avaglu RV viseanavmsuvie LBB Inenisld LBB pacing
sheath Taglwivany sheath agj‘ﬁu%nm RV septum
1aga1n fluoroscopy
4. m'aé’zy}zywmmﬂawﬂizﬁulw%%uuma
electrophysiology \iouans intracardiac electrogram
99UsnaUaNeay electrode lead Tnsfitinmalulad
lauagnsenaesiiignasaiian ievmAdums
Fumnzaulumsneans fad ©2
4.1 N3 pace map Lﬁaﬂ W shape
pattern lu lead V1 (Ul 2A) uansivsumsi
\Ju Ideal location samAU lead Il positive > lead III,
aVR negative wag aVL positive (gﬂﬁ 2B) mmfumu

screw lead 1529 muduun®ing 5-10 50U LVl screw

A.

sUR 2 electrogram augyin pace map A: Wiy W shape
Tu lead V1 wansindusiunis ideal location
Fumnzaudmsun electrode lead, B: iy lead Il positive >
lead lll, aVR negative way aVL positive, C: Wiunsiaey
910 W shape 1Ju rSR” Tu lead V1 waneindinisuiniu
Y9333UUINIWA91A unipolar sensing
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wgewsidnlUlulsnuiilaegnaiundlaggann fluoroscopy
WazAT pacing impedance >500 ohms LiNaATIAEDU

1013y Sgududaing

n13NggUeINlanuiila’
n1suraldvaesszuuinn®ign unipolar sensing

Tag W shape Tu lead V1 ziasudu 1SR (304 20)

4.2 Juindtysyau LBB potential Nagfusiin

' v
= 1 A

%1 QRS complex 25-35 millisecond (ms) @901
lead agjﬁ‘U%L’Jm LBB area

4.3 e left ventricular activation time
(LVAT) mﬂﬁgmﬁﬂisﬁuﬁqqmqqqmm R wave Tu lead V5
¥30 V6 (3U7 3) I LVAT <80 ms uasiinuasiivie
Wasuulasldunits high output %38 low output
HigszyienuinesUateaenseduindiluands LBB
(LBB capture) uaznisnszduvialasu LBB Huldnad
Tuvnensdlan LVAT 813u1und1 80 ms e 1gu
4 interventricular conduction defects, ischemic
cardiomyopathy Aiflusaiduanndaiiewlame iudu

4.4 famun’s QRS complex :NAGFHFY
194 Q wave lUaufivgniugnues S wave (U7 3)
aruAvamidelndifissund (<120 ms) Saruadiivie
Wasuwdaslunndta high output %38 low output

4.5 Ipss8e V6-V1 interpeak interval

1NYAGIGATS R wave lu lead V6 1iguiu 9ngaanves
R wave T lead V1 (3U71 3) Avdninas >33 ms finny
asiindoUdsuuaslduiniie high output nie
low output Wufusindl LBB capture

interpeak

[ \"LVKT 1T QRS - R — "J\V_V-/“";
L ,,JLi,j’,"i_ _WE +C/f A om
[Py e s [l e || e g I e ]
= A A

sUii 3 n153n electrogram vy pace map T
LBBAP l@An LVAT 87 ms, QRS range 93 ms, V6-V1
interpeak interval 53 ms SsynAdiauasivieiUdsunas

Tainn v high output %38 low output
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5. avRdeUANLEDusURsaneU iy daans
7used septogram fiefudusunieslany lead
(tlp war ring) 3egdnidnluly septum 6-15 uu.
(U7l 4) LLauﬁli’Jf\]L‘ljﬂﬂ’]W’l‘i’mLG]E]iEIGWI’]EJEJﬂﬂ'ﬁQ

6. Tunsdifila PPM %iln dual chamber agldans
atrial lead 137 right atrial appendage #&a431N19@AE
nsgaulnihlalusumisivanzauud (U7 5)

7. wzdosinldimisfiegmiandiuie
pectoralis major Lﬁ@ﬁhLﬂ%ﬂﬂizéjﬁlWﬁﬂ (prepectoral
pocket) wazssarsiirfuinIesnsedulufiniala

FalUTWNTULATDINA NS ULHAT

o w

Jadninvednisnin LBBAP laun dedldszuunns
Jufinneassinenlniaila 12 lead dnsun1sin
WdwesvarmsLRLUagEELaEeRlANE N
Tufthefifunadunsilstuilaosdns uenainiudn

FufgIfuanulasndenasUseansainveanisld

Ventricular septum

Uanzans Lead LBBAP

sUii 4 79 fluoroscopy WANINITAAEITTIUTIA septogram
Weduduinmunusves lead LBBAP lu ventricular
septum laAuanilmnzas

LBB area

A

sUil 5 nwane fluoroscopy naaINldaansedulnii
WlardansuAumls RA Laz LBB area
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LBBAP ¢adilainnnin®?

ANMTUNINTOU AN LHBABBNUSIIMLKNAKIAR
(fowaz 5.2), meideunanainsiuviaiingliluile
(dislodge, Sowaz 4.9), WalaAulindamneaiin premature
ventricular contraction (588a¥ 3.5-5.0), au%"'ﬂ,u‘dau?ia
suen (Joaz 0.6-5.2), nazndunieilagniuin
(cardiac tamponade, $ovag 1.0-1.9), nsAndeUT
Hanily (Fosay 1.0-2.0) wag thromboembolism
(3oway 0.05-1.0) 1udu™”
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nsldirdesnszdunisiiuresidlasinanslugiiedd
ameANuRaunAvesnsiilihilanniesuugiesns
visomsiigariufalifihesinlavhauiiaund Wesnw
FULUUNES TN 5N s AU lavie e usE Uy
His Purkinje wuuifswesiala wiadaioraiduiuima
vdndmiugtaeildsumsilaaieanseduiilavians
Tuauen
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