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g ARIY RS fola) AT & 98-S shelshl Btk S8, 2013
ol 224 49HE7] (eadless pacemaken) 7} H&0% SAp o) ALgE o] WA
(lead) ¥ SHGY TR0l 2 =7 Al&staict ghH, 20008t 2RHRE 2451
S| AT RS (His bundle pacing, HBP) I} 2017 & AR #2-H S 2E (left bundle
branch area pacing, LBBAP)& ©]-83%F AZ A=A Z& (conduction system pacing, CSP)
< Hop Al AA2E&S 7 shol, A2 A ASHSY A5t oAl 2
o3 sl Hlslch A Hol, CSPet CRTE Wl o9t A2IH 4128 (cardinc
physiologic pacing, CPP) 7@ o] ti&5 itk E3H HBPI} LBBAP X|RE CRTof| HEA|
71 HOT-CRT$} LOT-CRT2 454 A2 &S 09 Bol2eud} sk weiSo] &

T AL et o] foll= AutE7], AME7], AEAs7IS 71719 A7)0l
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= “12jste], YA HA] (remote monitoring) 7155 &7t
A Y] 2] AT A HekE A Ho Solsll & 5 Al =tk
o F2g wdo R wugtel, ANEY £7, 7%, A% W, A 12
| 22 B 5, AhEr1e] Boks vl BASH wek 9k weba ol
Tejol] AshA A7) SshA, 7129 A dloleel 7Nt Azkaloln
BatRel YA Aol BRSHA = gich

aefste], ikt estels R dEoes F5o2 ABAY AdLSE 5
S ey et AEAA feslelA= E}O“SP T Hxe Y olHT ARE AR
e ofel Bl tfsiel, 18 B ofel A 42 (U AR B R Aol
E2 Z4A £3A, AE, vIE U 3519k 7| A AEE Qok5t, EX

o w2 P gAY BA $Eu Ano) A v)e] FojE Hwo| uet 4EAE
Rolsla 53 A AASTE dEEe] AT Ami R 7S uEe ool
Polzl ZolAR Ffol A AWE AT ARE FH5 Wo] vhastaA shelch

ola) AEOR QAT ofTolf AAHQ] WS WASaA A W HAEARE o2
A LA AEE AW, ofa] gAo] o5 AEE AYstAk T, ARANS
ohekR g us el <)o Tk A ete] dlo] Easte] WA o Holm, ¥l Hope] x&Hal
Aol WulEo] A714el Yeo|EE WM dFolth B3, FF Fu ATHRI 2
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B F7bolA] AlMFEY] ARGIe] BT WARS 2 el A LA, ST

= oE W ATeh Hole] BAS B ok FAX7L %

P ARE7] ALQlEel] AR Afol7h glom, ol 100 8k B 25 A gkl 4R

100 gt g} 1,000 7 o471 thoksiek) o]a A

27 T L BYOR o Rolx AL, AL Al rﬂ

71918 4= Qlek S uPE7] ArlEL 20214 m 100 5 5 736 1o, obAloh
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_llm
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b
ok

G2 1 AR 364 O BT oF 5 o] oo] FAHE
ZE ek ) el Fvhek el mystE Qls) AukE] *,m
1 gom 3 QAROR AHEY] AYS W A TEd 37 }s}oq A7} oF 100
O ol S A0s SHENY 4 U Ao Hiat o AE 2 Wl Weke 1Y
el E v 4 % glom 117 fRjolAl 7bg 5P Uekidet afebal
O] AUEY17E BASE A wolol AN PHREE, AEY] AHl<e) 80% o4

6 al

% " Xt (High degree atrioventricular block) & 544 7|5 Abof| (Sinus node
dysfunction) = BT AUFE7] MR 7V AMAe HgZolh HEH N (Z, ] A
s 7] A R)E 2 1= AR $Rxpe] AEE2 s Ex}of| H]3f

T i 1__
AR 3] W19 vy FAH V)% Hols AWE S5 ofF i, AuhEr] w4
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1o

FE AHATH: B AT Grk'D Dol Yurss] AR FRAL Al 41
At ohet gapel kel W el §Lon], thre] el d AuREY] (RS W

ot A= Aolo] Fo= 88 7 10 A Eo] vk A A o 7xE E-g
Tl A2 AL o T 5 S ARl didt A Rbeem AT 4 ok WA
Al g R 2 e s R o et 2 3 kolel e =y Heh
© A= Al2EY] 7] A= AlEE Yl dute]] MshkE dorl= a8 U fdloltk ET
TR FdRo] Al Ak Follef wdo] Jlom, A AT AL W, 5%
At 9 g AR AR Uy 5 ek

SZY, WA R U MU HE Foje B

i |
(Sinus node) - EXNX|: 2% O|A 54 POt Q= §$(3 = 0|0 SXMX|= ME|X SHANA IR EF)

E™MXe SHA| E= 5 &3 A} (sinus exit block)QZ Qlgt A 4 QUS.
- HIoH-Mod ES 3 (tachycardia-bradycardia syndrome) : AlH$Q| Hiahy Hxody}
Mo (M 2 MM BE)0| WNHOZ MO WA,
Mol glogy By S7mol ofXo BA0| US 4 YU E3 0| SHE
RIS ofF L B B2 AQ] UNXO SHX| HNT ABE,
Yo Has 12 ME7F 1.1 2 0|R0{X|H PR 7tZ{0] 200 ms O] 4

(Atrioventricular
junction)

205 M7 O|20X|X|2t 1:1 0] QX|TX| 23t
OH|= 18 E&= HAHIS (Wenckebach)gd: PR 2tZ9] MZIXMOl xS HO|Ct
Ydots PIOtol M Rfct
ME Xt M0 2|4 F 49| O[AQ] H&AXMOI MEM P I} (Z, 3:2 Atrioventricular
|.

UCH, M R

block, BFAIRIEN0| ZX510{0F PRO] B3} (1A 02 &0l
0l%2 PR 2122 34 Hof

-|>w

J}_‘EO{I i|_+_ —'.:- JHQ] O|Ate| H&HMOl MEM P t(— 3:2 Atrloventrlcular block
YAIXIE) O] EXH5H0{0F PR 2| WSt RFE Ol 4= on], ME Aot ME= PR
22 BY YR, PP 220 YT (LAXH %)

8154 (Advanced) L= TT3 (High-degree) : > 2 3| ®&E P O} AlAZ MEE|X|
S, U LB MA MEO| STt Us HL.

]o

;



AAL MEEoH
(Intraventricular
conduction
disturbance)

1 Q2ZEXIEH (Advanced RBBB)

1. 7} QRS £2 717 QRS > 120 ms (inferoposterior 0|L} superoanterior
fascicular block 0| e 4L SASt (extreme) 5 = AE M7t LIEE

T 4T = T
& A2
2. £4H: v U AEEHOZ V2 A R I}Q| slurring 0] Y= rsR; ESH YHEXMOZ
orZt =8 UL
V19| ST 2 V1 V2 YU Mi{Z V3 9| HILHZ negative T If. V4 V62| gR, slurring
el %F'JE”—IEF
3. HA: RO slurring 0] Y= aVR 2 QR, 1 0A negative T} ¥ qR,
UHIMOZ slurring 0| = aVL 7} Y= aVl.

=8 27X}t (Partial RBBB)

1. QRS £ <120 ms.

2. Horizontal plane: V19| rSr0 A74. r0 2 HX| Q1 CHYSH Mg 7HE £ A2

3. Frontal plane: aVR 0| A| wide StX| &2 terminal r’ 0|, 12t V6 A ‘s’ 7}
EolE

EZEXpC

otM Z}ZtXIEt (advanced LBBB)
1. QRS Z >120 ms.

2. 02 Q. = 2 0|M01|k| QRS 9 &7t 1/3 0| notch E&= slurring 0] US:

V1, V2, V5, V6, I, 2 aVL - V5 _V6 O|A] Re| X|¥E peak 7t 60 ms 0|AOZ
AYE.

3. YHtMOoZ ST segment = QRS 21} HHHO|H, E5| ZA 140 ms 0|A0|H
W2 gt =49 HIHE T oot FIE.

4. YA V10N 22 v 2t 34 ST 7t &7t 456t positive 9| HIE T o7t
Q= QS E= 1S

72|10 negative 9 H|IHA! TIOIE 74Xl V6 o SESt RIt. QRS 7t 140 ms
0ol AL, V6 9| T o7} positive 2 2 UL,

MMH: =X npegative 2| H|LHZE T IOf, 27| ST depression 0] =1 2 aVvVL9|
EZXMOI RO}, 12|10 YHXMOE positive TIIE 7tZ aVR 2| QS.

6. QRS F2 JHHXNY.

=8 XIZHX}CE (partial LBBB)
1 QRS Z <120 ms, I, avVL %
2. V62 MEIS s 2 5

flat/negative & £ US.

O|lA single R A
2 g_g_;'lg HTO| M2t positive =

HIEO0|X AA LY ME X|H (Non-specific intraventricular conduction delay) (419l):
QRS Z0| 110 msE Z1ilot= 4L, RBBB E£&= LBBB 2 7|=0| ZXiotX|

ore
[Ey=10

52 Mo, Cardiac pacing ¥ CRT ZZX[E 7



Superoanterior hemiblock (Left anterior fascicular block)

1. 2= QRS =0| -45° Of|A -75° ALO].

2. #HH: [ 2 aVL 9 gR; II, III ¥ aVF 9 rS, S3 7t S2 HCf 311, R2 7}
3HLC 30 MIE aVR 0| terminal r AA

3. HHM: V6 MX|l= S, V6o ID T7t avL 9 IDT ECt =12, aVL 9 IDT 7t
> 50ms @ AR.

4. QRS £ <120 ms O|X|2t isolated case 2 AL2= QRS 7} 100 ms 0|5t %

[Rali )

02 0jo

SHeEl A4, Z7t U slurring 0] T 2 aVL off &K

Inferoposterior hemiblock (left posterior fascicular block)

. QRS £0| Q2%02 I B (+ 90° 0l + 140° At0])
rIS= 1 2 avL Of|AM, gRE 11, IIT ¥ aVF GM EHQ

. QRS Z <120 ms.

.avVF 2 V6O IDT > 50 ms, aVLO|A IDT < 50 ms.

CIL I, aVF oA 32 T sluring 0] 9l 29 (K2 Q2RO g 29).

oA w N -

LBBB = left bundle branch block; RBBB = right bundle branch block; IDT = intrinsicoid deflection time.
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At 40| ol 2R

v Mo x4 92

SEH 2ot

SR

- 325

- HYMS

24 > ;| 7|15
(A8, EH, ELIH%' 3S)
b |
{ : -—
Lol ZERfC
- HEXPM HEAIRICH ZIXI= (BBB)
- SYRH 2 K|
- HAEES0| LB HYMIES Ay St
- A3UE (carotid sinus)
Q21d (7159) - 7|BEAE ZA fLd
OFMEE SER| B YR
- Adenosine 1214 R
- EUA HRAIRICH Heloje g
BBB = bundle branch block
Maty myool 22
Brignole2] [Eur Heart J 2018;39:1883-948] 22 HE £Hsot 112

2.4.1 A9t AMHb=7] (endocardial pacing)

A AT 71N AEE ]S QAo

=2 v 1

=
(generator) &} A1Lo] o] A E]o] AR SEL 7HX|5}

5 7 A=A 4Y 43S AT 5 9
= AW A=A (Transvenous lead[s]) &2 FAAHTE 1960A o] FAA WY 48577}
B o F R0 /14 WHOR I A% ool PHTCH, WO AHuy
W] HUES AR R AS BRE ST 3N U A% B P9E ©
7171 22 A EE e itk s 7] ARl it A4 gt Als o

o

ke
et e = ksl A27F §OJsEA (expert consensus statement) of 2 7 E] E o]

9]t} 29

p

%
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=4 QAP AFAE A2 28 ALBS Aok s, QurHoR MHA 7]
oz Yo AAEE Fuo] AL, 2 240 2 W (intracardiac shunt)o] 9}
b, WEE S ANREY) 2, AW S, el A A et @A A A

2.4.3 MZEIWS7)81X| 2 (Cardiac resynchronization therapy, CRT)

A79] vlE 713} (dyssynchrony) = A4 Q] 714 9 71412 &443}F AJ71e] Zjol& <l
off HAgsHA ==, 1= QI8 47]s°] Askd 4 Slck Q%PXHEH-‘?:WE AetEsF
S S7HIZ17] 18l A7 AR A vlE713E wAske A 285 AlFshed, o
& QAAF oA CRTE FAAl vk25 (LVEF) o] At EX 3} 1204 AFd3t o]
e U ANGE A a3t e Ao Z YERTEE ) ZZolls oFAA 28 M ofyg)

AR = A ZE (Conduction system pacing, CSP)S £33t AAAYS7|S A 27} A/ =51
pom, 27] golgoA £ d$E Kol FEHbL gl oy, 7| of| Fof tigh A7t

o4 o 2t

>

2.4.4 | =89 (MYHEAH X8, FHIM HHE7Y))

2.4.4.1 MEHMEH X8 (Conduction system pacing)

-

HRAEA 28 CSP)S SHARY) 287} vzato] HF AEAS 8okl 4
AS B AErer %/\]C’ﬂ A71H ez A7) e, slavhd 24 (His
bundle pacing, HBP) @ #}z+4 & Z-& (Left bundle branch area pacing, LBBAP)©| tjj3
Aoltk FTole A=A 2& A7 RS Folx A4 Az (Cardiac
physiologic pacing, CPP)g}il%: FZ2c}

4R Al TATA AL A2 2YH, ol e FAE e Fue
Bl AT AOR YT BEP FHE N AL A2 ARgste] $44 o] A
ol AElth LAt FAZA A7 Avbael B £& A (VWDE AEshs 2
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Muf ME FOHE Lo + U= A=

I T

Beta-blockers +
s o

Non-dihydropyridine calcium channel blockers +

Methyldopa +

Clonidine +
oy ofg

Amiodarone +

Dronedarone +

Sotalol +

Flecainide +

Propafenone +

Procainamide -

Disopyramide +
Adenosine +
Digoxin +
Ivabradine +

HA/MAA %= (Psychoactive and neuroactive drugs)

Donepezil +
Lithium +
Opioid analgesics +
Phenothiazine +
Phenytoin +

Selective serotonin reuptake inhibitors -

Tricyclic antidepressants -

Carbamazepine +
7|E}
Muscle relaxants +
Cannabis +
Propofol +
Ticagrelor +
High-dose corticosteroids +
Chloroquine -
H, antagonists +
Proton pump inhibitors +



S
Arsenic trioxide + +
Bortezomib + +
Capecitabine + -
Cisplatin + -
Cyclophosphamide + +
Doxorubicin + -
Epirubicin + -
5-fluorouracil + +
Ifosfamide + -
Interleukin-2 + -
Methotrexate + -
Mitroxantrone + +
Paclitaxel + -
Rituximab + +
Thalidomide + +
Anthracycline - +
Taxane - +

HUHE Hoi7k QNS B4 U= BRI 27|17}

55 A, Cardiac pacing 2 CRT XZX|E 15
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Chapter

CLENES
(Cardiac Physiologic Pacing: CPP)

5.1 HIIH HIS7|2tz Qe S Hal, EEefdal, X[t HaH
Mxgo| 0|2 2H
A AR 28 W A Aol A7IF e R TP A B4 = A A
g A Al "ok ol2ek Al vlsrIshE 714 EAdsks 71A4
HIE7ISHE AT $5S oblsh HT olF Alde] ulEske e e
olgfat Hr|-7 A vlE7IekE gk delEshy AnEA BN 55 /15 L 4%
o] olgk 7ls As7h Ay = loer Fr|HoRE 724 AP/ (adverse remodeling)
2 opjat 4 Utk AEHOE PrIH SHA HE 2% Pt TS 1 8
oA ofzfel BlE7|sk= Qs 4 S % A HEES Ak Hole IRl
A 4= Utk A7]-71A12 vl§718} olQoe 4T ¥ W ANG/AEAGEA =
o Wsb7h oldt ATy wdE & Avka LA 9l
HE7] 2] ofjt AT NEs siY LSl itk Jof 9 A 713t
Zpol & 213l 5.9 %ollA 39 %7tA] 1 Har}t theksln weE f3leixg = o], A 7]-
7IAA Bls7Ieke] AE, Al 28 vl 764 S L
Aol A ek AR w9 e Aelo] tisiAle obd] Bkt
ol ot oE oHsty] gt 7 &
o) Hgolt HTHZY AP/t B FAolA ey H2ge A
defA Yok mat o]Het AT ES A el o3 AE 5
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P ASH OIS st MBIX AZS0| S AIAH 5 HIIE HISIISE I8t ADES0| BX|0)
CHgt AmoHe)

5.2.1.1 M2|X MXg (CPP)Q 524 X M=

HA 2go] ol 8= = A &9 NETF 42 gt vlEl, & WA
Ao o & Soist Y etk B3 28 o] 71xE JF2 Auksr] Ay A
A WrEEol wetM = depxich HAA 8FEEO] 36 %~50 %2 FAke] 9, A4
Zg5Fo] Ads| W of AA Hxg (CPP) (o A3AE713Hx] & CRT, 3|Achd =
& HBP ¥ &7t dx& (LBBAP) o] 44l WhEES BESAY /AT 7HsAol 713
=tk A A BEES 7H B2 F o AL e4al 2E&RFC R Qe g
Sl WA o tiefia= ofd el grong, P 44 wEES 7R
ShAtoll A Alal 2EFFo] Ads] a7E W 2EFUNTHESS dWst] flal AelA 4l
288 Agshs A2 8209 = ok FH AgE A2 Attt golr, 5|~
2ol 2] A WAEC] 7] wiie] “ui¢] (backup)” S ARk Aol e A
olch.

20180 ACC/AHA/HRS A [z z|3o] wpa}'®) AJA zgo] Ads] vlHe Hoz

Qe 25w o] HalA wEE A3 (LVEF 35 %~50 %) TS iAoz ez 4

%& (CRT9} HBP) I} $-A4A1 24 (RVP) S v sk AA|%] o] 535 )r. %92
o] EHH = WA E7ISAE (CRT) < ¢4l42& (RVP)E vk 3719] F2}-9]
T wAl A7 ZE Q=T (B n=335), A4 2go] D] JEJ a3t A urEE
s 3= A SIS & (CRT) ®i= 3| Atk 2E (HBP) & o 24 2&fii
THESL U = JeS AL HA ukE 7)o T ( EF£50%)0 A =
o] W A0 JAEE IS giyoR AdE BLOCK HF ol A=), fzp
A2 A E7ISA = (CRT) o wig e $hxltol Al Aoz QI o] o Hgich




12y BLOCK HF ¢5-9] o7 2iab= 2444 BhEEo] 35 % ol5k3l7] dlwel, $1olAl
AT AAA £l 2R bk B3 s wRlEdS Y GOl #H
FH=& (LBBAP) = &3] AlYEA| e Uth= SA7E Atk

S| ATHERE (HBP) 22+ 9 =& (LBBAP)-2> QRS Z£2& Zo|il A4l 57|35} (ventricular
synchrony) & B8 4 glon], 7]& 270 W Agel B Azl Aag X
QA U1EE 7 Bol) g0l B 4 Stk slATiES (HBP)S vla) Rzl
(LBBAP)2 4F%] dsE0°l ¥ #or, #9g x4 (LBBAP) A4 S7182
B QHARE 714 S BRI A3 ] B dolest $4ekn
o] W AT dlolEl AT A NEE A B4R AT 9
W FASEANAE AAE7|SA & (CRT) ] dide]  Ex|vt }Jr7~1}°§°—“‘1
(LBBAP) 2 o] 49, 244 w288 Tkt 4280 2450] e
A=Ay B3 7]E CRToF vl gls wf 27| 9 7] Az2av 8 7s4 237
oi2% (LBBAP)O| o $& 70 Ueiteh™ 22 ¥4 el g2 17}

2.8 (LBBAP)S $41428 RVP) o} IS o AMAIE SRS fhan7le
2 Ueptth™ Bzt ag (LBBAR)S B33 (o, 324 1), 34 243wl
A9l AA (extraction), A4 &A%} (RV activation) XA o= 213t A
7] W dolElsl REw Ae 23 Aol

AlHl- A4 0]22 28 (Dual chamber) ¥ & o]
(DAVID) o] dFiy o]& gk %9l —?— A Az g (chromc RVP)«] OHE""‘ g A Y
A 015}110)135)137)173) ZE QA =90 1]3ly] 93] e HARES Br)5kE AlA
4=Z (synchronous ventricular contractlon)g HZ511 QA 23tE JjAst=g AE
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5.2.1.2 S|ALHUXE (His-bundle pacing; HBP) vs SAIAX g (Right ventricular pacing;
RVP)

B AR P QT4 s|Athiag (HBP)Y $A4%E RVP)S Hlmch
DEWAE, QRS E 120ms vY, el ZAA HEES240%¢ 3439 35
% SAAFAZE RV septal pacing) Aol HBPo| #]s) 24414 uh&Fo] oh wopy
o (p=.005).1" =& u]go] 40%S 2 19290) BApo|A, 5| AThulag (HBD)
A (2%)0] SAAZE RVP) R (15%)0] Hla) AHom g gl o 43
o (p=02).1%) AFE7] o412 913 SlFH A4 AU MEES 7 B 1929 F
A4 28 H)&o] 40 %S ZTSHE 519] TFolA SAUEE RVP) HE (53 %)0] 32
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Chuzg (HBP) WS (28 %) Bt Al W ARACE I3k gJele] GolshA o Wkt
($18 1) hazard ratio [HR] 2.1; p=.02).""%) Zjufjsd Qof| 4] S-A1A 28 (RVP)S BF 4427
o] ARt EAke} BlaLste] S|ATHERE (HBP) S -2 332 9] &AfollA e AQIA;
o AREHoR Qg Y, FHAZRE (Biventricular pacing, BVP) ¢ago|=2] B3t 3
Jhi RS $AIAZE RVP) 8 (2 %)o] wlsle] 8 cjilzs (HBD) 215 (25 %)
o4 §oI517l Siere (HR 0.1 p=02).79 20 % 2ok 44 Z&o] 275 3
A EL R A UEES Mot 234988 thoR 9 elRAoA S AthEg
(HBP) i oF414] 2.8 #57]543 2 (BVP-CRT) 7 9414128 (RVP) M} E 9lQ]
A Ao U e sk Wbl slalh B g A s
(BVP-CRT)9} 5|20}t (HBP) Alolobiz $1oju]gt ol7} QIIeh!™ sl achizg
(HBP)-& 4215l Al&Aeh A% AB8o] ule ThFsiAl (60%-100%) B 5 &
Y428 RVP) 2o} 7]442) ojgigo] gef. o1

5.2.1.3 XZFHXE (left bundle branch area pacing; LBBAP) vs Q4IAX£g (Right

ventricular pacing; RVP)

Ao Hezo g zzleledzg (LBBAP) (321 W) Tl 94428 (RVP) (382 ) A
o e 703 o] BAS(FF 714 LVEF 58 %) EgE 1a 55 A7, 13
BopAvt (BE AN, ARFOR QI3 Y, FHARE 578 (R o]
5) MRS H4Ydrg <LBBAP> (10.0 %) 7+ S-4 4 2% (RVP) (233 %) diu] G2l
A Wkt (HR 0.46; p<.001), o]t F2 AARZHTo| 20%E Zupshe SA5o| A
Egch 22t 2 g (LBBAP) Ei $4A%E RVP) HWHoR 4ursy] o]4sg
uhe. WrAbE $1X) (LVEF>50 %) & thatos & A7 ™ol A #2}9ej=8 (LBBAP)S
Hhe gixbl SAARS RVP)S wHe shbuch Adow g oY 9@ A 28

(Biventricular pacing) 2] JaY|o|=7} F251HA E3bk=t] (2.6 % vs. 10.8 %; p < .001),
Mz Eo] 40%E Zakshe BN Aol Holrk FEEgich $AUES RVD)
i {71900l 28 (LBBAP)S W2 70 o) SIS Ao o ke A MolN, &

-

7}9jol g (LBBAP) ZL5o] A *H‘HHIE 9 gRdew ol glele] walEe] o Wolt,
SEDEZ 2 t*—im’oﬂ/ﬂi #71) o] 28 (LBBAP) o] 2414128 (RVP) ol u]s) 4144
RS YRS Aow et u}



5.2.1.4 MZEIE7|51x|2 (Cardiac resynchronization therapy; CRT) vs QAIAIX

Ho

(Right ventricular pacing; RVP)
50 o] B[P0 149 o] 22 giato g g 279 AtellA] FA HAA Bk
o o)

Al =
7P BAE FHTRG A3 FUA 28 BVP)o] SRS RVP)T T S
A

& 4
W) A7IFAIE B A HEE HE W e Yo B2 ABHS Mt 4
A

S

A vrE2ELS Al 717t (Biventricular pacing LVEF 57.5 %+11.8 %, RVP
54.9 % = 12.9 %). o] A= A 220l Bl FHA 2&BVP) 2 o|F& HoFA
= XA sz A WEEA] Stk

H7120] Aol PF HlolElts RESAA, o] AToH SAAEE RVP)o]
v]alo] B)AThEZE (HBP) Al&olA AJA|& (revision) Q] HIE7} Aldjzog i=gic}.
Z5k= 28 949 Ar% (high capture threshold), A= o|&
(dislodgment), Z& A3, I}H7FA] (over sensing) ol 7|Q1gtcl S| AtHERE (HBP) Al& A
T F F7IHoR OF 5%~7 %] Aol g7 qmng g achut
(HBP)oflA= A4 &0l Fa’t Z-9(o, dx& o&4) “ov](backup)” A4 =
o] gre|Holch) @] Wl Z7] Avfo| wtZw LBBAPS] M4l 14

QA& AFL 712 SAAZRE RVD) I GAFSHEL7®

ox Mo o
B

Ags| B MM Z80| LY 202 INED, HUAUES0| 36 % ~ 50 %

2 M3iE, I7 AZS0| WRS #AIQ ZS MY AZE (CPP)O| Z8QYM Il B
=839 /S E0l=0 Holct

30| 2 o4 20| 2RY AOZ (YE:s FHY MULLEE A9

42 ZERUHIYSY Ags F0/7] 2ol Y2|H =S (CPP) 0| &MY IIb B
4 9tk

OIALIURE (HBP) oJHtE7| 0|45 H= o 28 9E 89| 3R, 22 X8

K| (high pacing capture thresholds), =M 0|& (lead dislodgement), b c
X8 A (loss of capture), = MOIZEX| (oversensing) &S 245}6}7|

s 7t el HI wx7E MY 4 ULt
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e
E Aujs Zis}El 4414
R i

ol A, QRS 774 0] AArolal #AlA vr=E (LVEF) o] 36 %~50 %°o]al A4 Zx&o] 2|4
2 oAtEE B A TY] 40 % m|ukS XFR|ShgIc).175)176)186)188)195)196) apa) A A) 2o
(CPP) 1&9] QRS 7HA0] B FJol®e &6kl 2&Fo] Az 7|HE e A=
A= YA AxE (CPP) 1 $44d & (RVP) Aolof] 4 AiHAMYE e RS
2 Qg g o Foulgt 2polE HolR= ¢ttt ANSWER d-tol|lx] 7|29 &

] AFKoR 28 2bsshe A9 ol et Qo)

=
AR7EA) AET AR Qi QY 28T 2EGUATEE T SHoA
o

)2 A2E (CPP) o QA o Fe 4] e 2go] Wast Bl B
T} 175)186)188)195)196)198) o)1y Blx}7} o] A] ThAle] 4 2AJAZE (RVP) o] @ 7= Qlchs}
FS ATt %Ol 4R3t *oﬂii Y] o &35t7] ofget weba] Algto] Ade] w

L Aoo] MaA AzE& (CPP) S 1
57| At 5 A4 HlolErE v

e
kI Sk g7 H) QA Aok SPANS S Sl F7b At

&)

olu] 7]Ze] AuRE71e] Agol HAT P A 2E&2 87EA o= (<20%
~40%) L AP A= AeH A& (CPP)2 ool 31% Ao ®elck FH4A
9rEE (LVEF)©] 36 %~50 % Atole] A 716 o7k qlem Azt (LBBB)&
Hol= gat= A4 AxE (CPP) 9 dEge e o= Qlrk 3 719] v 2 3
LH7619206) ojp] AFW FFTE o TLof| A]182)189207-209) xpal A Al zQ (CPP)o] ZAlw
A4 dEE (LVER S 27 A 5= 9= A2 Yeylh

63299] s gioz o A Aol A Hze Qﬂiéir (LBBAP)-= 98%
e, 29gke] 24 7)3F Sot ARl & vhetvlEE Hilow, 714 QRS H4
o] 120 msE 2ot gk FalA vrEE (LVEF) o] AAd Aoz yehgdth (48 % to
58 %; p<.001). Ao} #-goz Hupgr|S o]Auke 703 o] WA A7) 27k

I



EE (LBBAP) (n=321)3} ->-H4d 28 (RVP) (n=382) 9] o %-& wu 3t 125927

AR (RE Yolo g st APLE, Al Aoz Qs 9]¢ k= oFAARE xH%ﬂﬁ].j]ﬂ
29 ado|5)= FHdzE RVP)of vl b Hz2a (LBBAP) oA 433] Satct

o)

=
(10.0% vs 23.3 %; p < .001). A4 Z& H]E&0] 20 %E 2Ist= A = I IdzRE
(LBBAP) A48 (RVP)ol| HIsl 12} Aupx|Eof|A HA o 2 et weo] 3l
t} (84 % vs 26.1 %; p < .001). FZ+FH I ZE (LBBAP)-2 F3H APLE (7.8 % vs 15 %; p=.03)
4 ARdoz olgh 9 (3.7 % vs 10.5 %; p=.004) 2] Aydet 4ol weo] itk 2=v
2,533 o] XS iAo R g MELOS (The Multicentre European Left Bundle Branch
Area Pacing Outcomes Study) 5-0]| 41298 #}zhod o 28 (LBBAP) AL ARQ9] Bt
FAol A 2zt =& (LBBAP) A=A W S WAEC] 83 %ol E3lem,
A Hgo] 3.7 % 9t E ek HAA HE duby A o A= xS WH
slo] SfAELE FHFoR = 28 HA (capture threshold) A% 0.7 %, A=A o]gr
(lead dislodgement) 1.5 %, SA8% (acute chest pain) 1 %, B4 AT =34 (acute
coronary syndrome) 0.4 %, 244l 2|1 & (delayed perforation to the LV) 0.1 %, A=A
LA e] 71/£4) (trapped/damaged helix) 0.4 %7} 2HA3ICE o] 2f3t Hlolg= AP =
& (LBBAP) 4] 47140l el tfgt 420l 749 Baxge et

.‘.1_'_‘__ [SAR=1573
o E'_L._1v——

Argeke] A4 2go] ATH A g BAAE BAA wE B ksl A o
ek ofel @O SERUYHT LVEF4ON i AT/ 1822
ol=R Ao)o] Aldr A W A WBE 13 SAY 20| 0% EUFH o]
A AR BIEE 70 )4 417%5e] ARl Bt 108 B Ao g FAg)

PREVENT-HF Q5o 22 944128 RVP)o] ]3] 414 28 (BVP) S A4t A
HAE7182 2 (BVP-CRT)E] o] % A% oﬁiﬁi wolx] gkgkr}. F7bH el H4l
=0
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ot HISE | ZAFE
Mgt MUES0| LRSHA| %S HOR NS BAA HEE (LVEF) >35 %
o ¥7 X8 XSZ0| YE BXIY| ZS MSHY QYA HIM HXS Hesln T B
SHUMZXE (RVP)E Z|Astet= 40| g2[Xo|Ct
PR MM X20| HAGHK| YU ACE ML= ZMA BHEE (LVEF) 36~
50 %9 $7 I8 HSB0| Ut BN YL SATLUZS (HBP) & A2AGS c
X8 (LBBAP)2 0|83t 2| XA X8 (CPP)0| QA4 X8 (RVP)Q| [fotoz
g & UL
HYsH MY XE0| BQGSH| %S A2=Z HME= AMA #EE (LVEF)
36~50 % % I (LBBB)2 F A8 HS30| U= A9 4 HIHHQ IIb c
4 MY HEES HHSE Qo YelHHxE (CPP)E 13g = Ot
Agst 44 T80| WK %S HOR KNS FY FAA UEE (IVEF)2
YT X8 WD Sl BXY F2 HAYYXE (LBBAP) HIMO| R4 b c
Xg (RVP) HIMO rjoroz 12% 4 Urh.
Yt dA Z20| EQoH| Y2 ALE GYE:= HY Iy 8EE (LVEF)
2tXte| AL, UMA X g (Biventricular pacing, BVP)2 AlE3dtls MAIS7 |5t I B
Xz (CRT)= XM30| HX| =Lt

= =
S T, i Qo ol AEOlt A4 A4 §47 A2
2 A = QUok ud Ao 44 A=A (epicardial LV
lead) = AW JAPHWME A=A (transvenous coronary sinus lead)2 ARE5}o] A%k
A-5712H+] & (CRT) g om gt oiqfn wEAolA Bt 5199 F
2 717Hee eI HAAErEEe] AAle] ek SeHo s Wi H4ala
AT Ao A s AFAE vagh Aqrm F29] wi AR A
A 753 FAA F710A 5T BE HoFlH H&ol, AEg s &
2]= (posterolateral) E+= =MW (lateral) 7}A] (branch) 7} ¢l 3¢ eabd o=z wjx|H
Aol BAPEENE ARG SAT 4 gtk A% 2 AFEHIEA CT) olv)]
NN FHUE WIIUF Ao TS 4 AR BeE BAE PO & 77
@ naRe] A7), amow WA Heu AAG] W B, BRI

N

i
e
rlo
r (
&
P

S (posterior vein) o]t BJ41878) (great cardiac vein) o BiXI @ g} vl watol,
AHSE7 5 A NYHA 555, S4A9ES (LVER), 2404184, 1e)3 Hojaks
HAF (VO, max)o] A afebd & 0= A8 Heler 244 A4S 7]




EXAE 718 & (CRT) 2 tiQto|z}, A4 S2&Alof| A8 7Hsgt SAolc Az w
27| (pacemaker generator)of] AAE A &2 Aot FHHA A4
& A7) 3 AAED MR O] B7FsslA] & 5 ok A ms|op Frk

RESCUE Ao 412'8), 24414 k&8 (LVEF) o] 35% o]3lo]i NYHA S5+ 3 F:
4oln] QRS Zo| 120 msE ZI3AY Fi= AZZuto| A H]5 713} (dyssynchrony) & &
ol A H-3]o]4] (CABG) &2 vk 178 {9 dXE ez, CABGE ¥
o FAle] Aot AR E 7Sk & (CRT) Al&dt $A-Ew-9-3]0]4] (CABG) &5k
2 o B wiAE ek Hat 557092 3 7|17HE<h AFAE VISR E (CRT) &
FAl] Hhe WA EH 3]0 4] (CABG) ol 74+ i s At e HRlo=
olak AFgE (HR 0.43; p=.012)3 WY A AYE (9.9 % vs 28.7 %; p=.001) 0] Z-aich
CABG ¢} FAlol| A9jut CRT & w2 23 o] x5 tjyo =z g 5274, 3 714
717ke] APl o2 AR 7|SA & (CRT)E AAY NS T2 1 yshA F2-9
A5, AgAE 7SR (CRT)7F AA e B¢t 4SS, 484, <
TR, NYHASH, 6 & =R A9 ou] gl /o] Bojck upxjato g, o]Hef 7
I A=A A4S 2
5713 & (CRT) &2 figo|=3t 18 o] x5 o R gt 53F4 404 NYHA
57O Aol AP oljel ATELS FF AFAET|SA R
ol Q= sApF A S WA 2 o 99 Ao A 28 A4S ¥ A

A A gtet

A A2 200 Gl A SES e o Aele

.

A 280] 28T 7hsAdol AT ABAE7IsHA = (CRT) & Ae-50] gle &4
o] 747+ AHF =& RV apical pacing) © 2 It 2&wTA S5 A2 A
A 3ol =2d 4 Atk 27t dob Atk ol2id $1Ee AR & Al 3T A1)
o A A AT 4 Qs 71918 et W3 5 k. AR $EA A"
Aot AL ARl AU -3t YA 3 PRl A= s HEvlEE fAlst
B Ao® ek

Aot HISF | 2ARE
g% HYMS7I2XE (CRT)ZF HQE 7H540| U= MY #&2 UE MY
AR 42 £ ¥ AU FAM MINM (epicardial LV lead)2 0|4 HjX|5t= IIb B
A0 /8% & AT
Yol B2 dA £20] 229 71540] UE dF +E2 YE XY FR
ZERUHDTYSY S MHCE E017] Aol 2 T 7 M Hud lIb C
M2 M (epicardial LV lead)g 0|4l HiX|ol= HS 13E £ UCt
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AletE7)9] M0 Al
El= #xt HHA| 2 o
= Afchs| ot
&fe Gl XD
tsd Us UREEES
AN Mojat AN Mojat
M2 HYR| M= HH%|
(2a, B-R) (2b, C-EO)
AICHS
are i.i’.°;'<o'o| HMMuEg dd H3 9
] . QMM g FAs}
OArEl= )35% (2a, B-R)
A2
SAA HEEE IpAAl HEE
_ 36~50% Y50%
Ve MM RS
36~50% Y50% mrotoixe | UMANZSE B8
HABAEE ez
guuzgs g8t SIALMEE  ouuzss ssamns)) )
NENEI|SAE FEAHUAATE Az ALY X8 E=  AZHA
2a, B-R) (2a, B-NR)  HZGAZES(20, B-NR)
slACigAg
(2b, C-LD)
ANZY oEsts KL
SIACILER AUrET| Mgl
YrMZES S5t AT
S7|5Hx|=, SIALHL
X8, EE 3R
HIO| K2 Z&(2b. B-NR)
£7} Hix]
(2b, C-LD)
MU XS0 St AEIS7| 0]AlS Hh= $HXjo] Xg M2 95t AT2|E
= = (=) (=3
5.3 AR EXjoA WelH AHXE9| MISS
5.3.1 ZI2txjct, 2|, QRS 150 ms 0|AL, NYHA I-IVe] SAlo| Ql= ZHQ
ARA AEAZ o w2 2 -gt okE X RoE Eskal 24 vREE0] 35 % olsto|iL
F&%50lH, QRS 710 150mg oAkl FZAldho] Q= ARA FAEL AR




8y 9D A AP 9t siERith ol A= A 2E AETIE AR
(BVP-CRT) & 4RIt 4$- 7% Al 2 4o & 9l ApgEol A Adat 7j4le] 9lrk?2%)
SHAIRE NYHA class 1 2] 57do] Qli= eAtolA A =& Ae718 A= (BVP-CRT)&
AR ol A A7) vl Eshd 29, njat B AR Ao HalA e Eo]
30% w|gke] AL Ib 2 @aEa §rh4d

Z|of| AFHAEA & (CSP)ol H3E Atol|A] s|Athdzs (HBP) ¥ g =
(LBBAP)> 247} ZpehS mAgsto] AR A4S 77 Bt o5& Holal ‘2101
A4 2 AE718F A& (BVP-CRT) 9] digto @ mejd &= QIrk252) mal, 2444
SE°] 36-50 %9] WrEE A= A AR AN E ey Ax2& (CPP) 2 5874
of tiaiA L& FA7F AAEZ02D ot 3| ackEbzg (HBP)A] A4 9] Rute] =7
7 AAG Aol M A= Qlste], A4 2
of, §IW o] AMB-SfAl= QHeTh
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2 X|20= 275t NYHA Ve ZA0 |

4 2|, ZZHRIT QRS 7t 150 ms OfAt
MEM S0, FHY X8 WES7|8t X|E (BIV-CRT)= MEHO Z41t oro
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fon
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o
=2
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r
il
T
ret
2

OFF X220 =73t NYHA I-IVe| 40|
Eeld HHE50] 35 % 0[ot0|H, S2|5, F2AH, QRS 7t 150 ms 0]l
X8 M3718t x|= (BiV-CRT) 7t 240X 2 42
Conduction system pacing, CSP)st= 0| &2|~0|ct.

5} 0l T2 THs o2 XIR0 NYHA 1] S40| g HAA
0| 30 % 0|6+ Sa|5, 2R, QRS E 150 ms O[AQl A SHRj0A
8 %@ (BIV-CRT) £ ARHO| ofsio AH4IM 2|mealg 0)7|
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HXstg| X XA 2 MHst oFF X220 276t2 NYHAF 1I-1Ve
FAIALEIE20] 36-50 % 0|5}, 2|5, Z2RIE, QRS Z0]| 150 ms
M XM M2|X MXE (Cardiac physiologic pacing, CPP)2
4ES0| 9K Y SHS Y TafshE 4 ULk

Hots| T=XR0| [MHE XMHst o4F X[=0T S ot! NYHA IHVe| S40
AAl BEZZ20| 35 % 0o}, 2|, F2ZRIE, QRS Z0| 150 ms
SIXHOIN MZA MEA X8 (Conduction system pacing, CSP)2
is713t X|= (BiV-CRT)Q| CHOto=Z 13{E £ QIC}
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5.3.2 XX, 2|5, QRS 120-149 ms, NYHA 1I-IVe] 40| QU= EL

o

FAAl 28 AE7)3F A& (BVP-CRT) Q] QRS 7HZof| w2 w0 4] QRS Zo]
150 ms ©]a}el W] FEI} Aoks AL B ThB22) by A ok x|Bo|w Bilelal
FAA BEEE o] 35% of31el AINH ShatellA] HZPA, B85, NYHA 1I-1V 9] FA4o]
A9 QRS 120-149 ms ¢ A2, ARFmked AAT; APFEL Zo]1l FAA Bl2go
si7] Sid WHA & AE7IS AR BVP-CRDE 4HUsks 4L Clas Il 2

=8 F=E11 9t (Class I 2 Class 1la)
_]

o9 A5 daRTE FUY £E ZHEﬂi} % (BVP-CRT) 9| &7} £2 o=
oreix] 9lom], QRS 120-149 ms 91 Aol A GHh o]efah o] W2 A 28
AV A5 BVP-CRT)S] astel Aol 1A AZe Aol, 55| 244 219)

A

e Zlow Helck weba wls B Zho|Eeielof A= o4 9] Ff-ofl= QRS #o|
120-149ms o|E|2}E class 1 02 HISFES =ojx FHsta Qr}'4®

QRS Zof whZ HERZ Aol QRS Zo] 150 ms o|std wj HAA 21 Fefo] Zrh=
A& HojFn, £3] QRSZo| 120-129 ms FAbo] thg 27 % ¢ Agkzo|ch?) o}
ohA, i A A=Al A= QRS 7HA 0] 130 ms o]5ke] A f-oie= oA =&
%5713} A& (BVP-CRT) S ©ASHA] 9=t} (Class 1)'77) E3F QRS 120-149 ms?l
ghatol] gt A=A 28 (CSP) 9 A= oFA7HA= AlRbAolojA Al =& A
5713 A& (BVP-CRT)E tiAlet= A w2 HFSHA =t

tiete R Hete] TIeXE ME ME MES A4F X0 =76t NYHA IV

34, e YEE0| 35% O[5, S2|F, ZZAIH, QRS = 120-149 ms 210{4 I A
BHRIOIM, 2B AR MYES 0|10 oY HEES HM5H| flo SHA

28 M37|8t X= (BiV-CRT)2| S FHSILE

oty R et M=XF OE MGE HEst A= XI=20HT NYHA I-IVe| 34,

IpAIAL HEZ 20| 35 % 05t S2|S, ZIZRIEE, QRS Z 120-149 ms QI AEXMSHA} la B
Ol A EE OHIER} MYES S0/ Ao BEES JHidoly| flof Yol =8

3718k x|= (BiV-CRT)E &f®iot= 0| &e(H0|Ct.



QRS
S{EY
— .
i IS
HES <30%
[ [
QRS QRS 7HA QRS 7tA QRS 7+#
4 > 150 ms 120-149 > 150 ms
B4 (NyHA =2 NYHA S3 NYHA 52 NYHA £3
(NYHASE) I -V [V -V

syusgess) (o) (OEEEA) (oo, | [ouuzssse) [0
HEMSIISHXIE HYMSI|3HX( 2 HEHSIIEHXIE % (IIb) HEMSII3X 2 nx‘;(llb
(Ilb) (O14: 14 lia) (1) = (1b) =2 ([lb)

HENS7|stxl2
A A HYHEA

X8 (Ila)

A2t RE0| QU= ARH BXOIM MEIH NZBO| £H

e
kl
L]
Ol

5.3.3 H|ZIZXICL, FE|S, QRS 150 ms 0|4, NYHA 1I-IVe] Z40]

rr
ox

o
o

AR Aol A BF AR o] Hl&-2 b Hlgof HsA Ry 2| QlofA
A2 T Aol HE 30%7F H7 Aes Bos, 1.6%7F S, 84%7F 414
Y Ax A9 (Intraventricular conduction delay, IVCD)& X ¢t} 2% H2xch-e 712 3}
Ztef| mlsfA, HIFZ ARG 7HAAL Sl AR B0 49 & 4] T4 APEE©]
29% ol F7kskelom, 1 & A BFEEo] 30 % 1Rkl Aol 91 Hl&o] g
Seoie}

FHA =& AE718E A= (BVP-CRT) 9] tiqti A-ollA] v#Axpd sh=2
o] mAEA ool Axt AT oIk SHATE QRS THo] T2 W Ae|Al = QRS 4|
LAZEe] 150 ms o]¢l 7, H|EAA gAjolE et Fdxs AE7|E A=
(BVP-CRT)of| o3t AFEE W AFHO R I3 o] Fon|stA Hastglon, o=
NYHA class 1191 xRt} NYHA class III-1VE] ZAlo] Q1= Aol A o] a14o]
91 r}.232)

WBZEE AR B glel AR

4 & (CSP)ol) Tt ek Aot
19 2 Gt oby REsek 39 Pel

23 4R Sl A Sl AThERS

d M
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(HBP)& AJ3Y3t 3+ dtol A= 15 799 =3 22 4 QRS =
NYHA class 54 48 HoJFoh?) £33} v zapd-&

oAl #z+g A x+ (LBBAP)= Al3sHl= ol QRS 7+ 2 244 {5, NYHA class
A TS BRI kA 28 A5718F AR (BVP-CRT) & 41 of, BAA
ool 13 Aklo] AsSiAY A & AE718H A2 (BVP-CRT)o] 2 w551
A Rt A 2t 2E (LBBAP)Z AlfsS o QRS & % 44 v=E9)

p A HISE | Z2HAFRE
ot R Hetel H=XHo OE HEs o4z A=W = =76t NYHA IV

[

]
=]
w
[6)]

& % Ol5to|H, S2|5, HIZZAH, QRS &£
BROIM Yed X8 MS7|8 X|= (BIV-CRT)= dFH
2, MY BEES WMAZ = QUCH
oM R HEs| TEX[H0 OE M U= K20z E756t1, NYHA [I-IV
9| B4, ZMA HEEO0| 35% Olot, S5, HIZZAIH, QRS £ 150 ms
| pS

JIE] A

Mez|™ MXE (Cardiac physiologic pacing, CPP)2 1b B

o
— )
=t olo =
MYE & HEHOZ Qe Y Aod HEE I RHY Y S 2ol

Mty MEXHo ME MAES UE XZ0T 276t NYHA IV

, S, HIZHZRCH, QRS £ 150 ms

0142 MEM XM MM X8 MWS7[3t X|= (BiV-CRT)7t S1H0|X| IIb B
%
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25 42 MH MEA E2 (Conduction system pacing, CSP)
A O
ES

5.3.4 H|Z}ZIXICH, S2|5, QRS 150 ms 0|21, NYHA 1-IVe] S40| U= AR

W2 7h BAkel A QRS Eo 150 ms o] 3ol 4l NYHA class TI-IV ]
A Aed Axgo] AAA wvelA gL 2AZ oS AstHolch Eat
QRS 120 ms 0|3} 79 E NYHA class I-1I o] 7% FAzE Q573 A=
(BVP-CRT) 9] fivh= §l9ich QRS o] ulmwa] e wl#zbxiero] 49 yae A
Agholu} A4 B4 1|9 Hbo] Thpsty] Wie] thatt FANEE A58 AR
(BVP-CRT)&2 wAo] o]Hc}.
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ol g 4 ow}“m”’ slathl W AR |EE 28 AE 24718 AR
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S|ALIEEE (HBP)O|LH Z2F
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S|t g (HBP)S s|Aathiat e oz HASA, s|Achda 3 +1 ¢
A TS AT v A HAE 2T 4 ek BlAdEA s|achdzs (HBP)
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F 29 (Aol e AHE 2o WER oAtk 1A 9 2w 1Y Ak A
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< WA AA7F LY 4= QU o7t Aol A= H F (pulse with) o] H3} A2 E
A}= (programmed stimulation), $-2 W2 28 (rapid pacing)©] A=A AAE ERlsl=
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g Z271A0] o8 Z 2= ¢Jr}362363) s A thaF M| Hol7l B 6ol 2] 7]LE]
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|ACHEEE (HBP) 7|1E

| SIA-TH2IZ| HE Fof

ol

71 MEE & QRS 7H4 WHA| H| WAl
MEHN * S-QRS = H-QRS with * S-QRS £ H-QRS with * S-QRS < or > H-QRS
HBP isoelectric interval isoelectric interval with isoelectric interval

* Discrete local ventricular -« Discrete local ventricular ¢ Discrete local ventricular
electrogram in HBP lead electrogram in HBP lead electrogram in HBP lead

with S-V = H-V * Paced QRS < native QRS « Paced QRS = native QRS
* Paced QRS = native QRS ¢ 2 distinct capture + Single capture threshold
* Single capture threshold thresholds (HBP with BBB ~ (HBP with BBB)

(His bundle) correction, HBP without

BBB correction)
H|MEIX S-QRS < H-QRS (usually + S-QRS < H-QRS (usually + S-QRS < H-QRS (usually
HBP 0, S-QRSend = 0, S-QRSend < 0) with or without
H-QRSend) with or H-QRSend) with or isoelectric interval
without isoelectric interval ~ without isoelectric interval ~ (pseudodelta wave +/—)
(pseudodelta wave +/—) (pseudodelta wave +/—) « Direct capture of local

* Direct capture of local * Direct capture of local ventricular electrogram in
ventricular electrogram in  ventricular electrogram in HBP lead by stimulus
HBP lead by stimulus HBP lead by stimulus artifact
artifact (local myocardial artifact * Paced QRS > native
capture) * Paced QRS < native QRS

* Paced QRS > natve QRS QRS * 2 distinct capture
with normalization of + 3 distinct capture thresholds (HBP with

precordial and limb lead thresholds (HBP with BBB BBB, RV capture)
axes with respect to rapid correction, HBP without
dV/dt components of the BBB correction, RV
QRS capture)

2 distinct capture

thresholds (His bundle

capture, RV capture)

No QRS slur/notch in

leads |, V1, or V4-V6,

and V6 R-wave peak

time <100 ms

Change in V6 RWPT >12

ms between stimulus

and His to V6 RWPT

confirms lack of His

capture (99.1% sensitivity

and 100% specificity)

BBB = bundle branch block; HBP = His bundle pacing; H-QRS = His-QRS interval; RV = right ventricle/
ventricular; S-QRS = stimulus to QRS onset interval; V6 RWPT = R-wave peak time in lead V6.



s|Aathdzs (HBP)> S4Ad=a (RVP)ol vls| B A JA7F &= 4 Stk &L
S Aale] Bashl s WA 479 R
A UrERdThal BanE] Qe PR3] S| ek (HBP) #1=H4 o]4] A] 1
o] A AR5 GAsHs Flo] FHHEHPHO) s\ Achlz g (HBP) 32 bz g
(LBBP) A=A A 5 A=A A7|=o 7155 &4 AF (injury current, current of
injury) = 9ot F4 2 A7) A Gdxe} AfE AoR yepgthd usige
(high-resolusion, 0.5-1 Hz from 30 Hz) 7|2 A|A®o|A 119 =3} FE (high-pass filter)
2 2, 512 TP a4 ARS |2 skin] moo] Hrk¥) 29 s ATk Gl
S| AT RS (HBP) A4S vjx|3hd A% 3% (atrial oversensing) & A4l X7t =
(ventricular undersensing) 7} BFAYTF 4= QJr}.369370) vl A AA & 7FA] A (sensing
issues) 9 A 9% 2712 m57] Slaf Sl Achias (HBP) 914 A A9 82 chit o
o B2 S Hlo] RS 5 Acpiag (HBP)2 4% T21dy @ o
Ae sla-Hd A=ARES 38s7] flsl WA Ade 71E A% gEialEe] vl
40-50 ms BEBoF FITEIO) Wjo] A1 WA Hrh YaeEL 5l AThE AH xS
AslslA W7V 4= gong Aubr o7 ARRSIA] oki=r} 262)360)

.

flo ¢

7rd o 28 (LBBAP)-2 Ao HIZWHA YAl A=A (electrically active, exposed
screw) 2 AFE1O] A2 A|g0] o] RO\ o], A4 LA B 1Y A
= (active fixation leads with an extendable-retractable screw) -8 A A|AEyl &H7
27hslo] LBBAPE: SHal=d] AFSEIATEY) kel 2 g (LBBAP) B¢ 12 F12 4]
Al B F2 AR Gl AL JHA7|T H2t 3 24 A Al
UHE Bkt gl Hh (T8 14 L 7).7979) wAIeE 27k 1A (ronselective
LBB capture) o] Al AERA Z2; 744 (selective LBB capture) 22| Ago|L} v el =z
744 (nonselective LBB capture) o[ 4] A4 24 44 (LV septal myocardium capture)
2o AT {7 WA LBB coprure) ol Th HolHel Lzloln] X7k 9 (LB-V
intervals of 15-35 ms, J& 147} 7|25 AL Algs] wizkst A0 k¥4 s Achd g
H2k o] e AIAE AHAAT AdoHs 71 E Hztifeo] g Bl
AP slatpd =S 7|Estal, HZRPdo] Qe AAME ay slAthdEs
(HBP) E¢t 7k AYSE 7125}0] LBB A (LBB capture) S Selsl=t] £&o| g
= Uk HZoll= 27 A (LBB caprure) & B7F517] $13 714 (native) V6 Ry}
73 A7 (RWPT) & AME-ah= A e]4] 714t (physiology-based) 7]15=0] AIQb=| Qe &
Z} 44 (LBB capture) & QI 4= Sl &2 WHES} So|=E 7H @ 72 QlA]
g 22 #HAF9xE (LBBAP) 5t #2F AAES H7kshr] At ©AA dare]Fol A
QrE] A cE®
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1 L |___________,_______________________________.!
vz M :
4 M ) ! _i"__é/\f____’x—
vs [ —pi- /N[ Stmto VoRWPT— H——'\/
1 Stim to VBRWPT : B5ms |

Bbms

VB —
| '| LBB potenti4l to ORS
Wi interval -25 ms
BIO [y o -

LB-F M

Continuous mqniton df injury cﬁr{ant
Bue M during pr edure

1295 YHES S5t AZYAXS(LBBAP) I}

ARREA 28 A% F 1295 AUES 59 7|4 AHES Brskn 28 4
Z

' |
ko] WA, v AE R | AthaFR-8 (HBP)

i

A
ot A7} 715 AlAE WEE 28 AL 2
7+ A71%2F 7155HH HEA YAE Adsk=d Elo] 2
A= 7 7ES ekt S| Arthl RS (HBP) o|ur 224 (LBBAP) 7|2
of 7]&% o] itk vlAEF S| ATPERE (nonselective HBP) I} 9414 54
AAE S 1 V1, V4-69)4 QRS slur/notch 1€ 94 V6 RWPT

100 ms= 7]8FO.& &}= 7122 100 % Eo]%=e} Heo] QIth3937%) RWPT 42 =}
Al& (stimulation artifact) oA Ri} X (R wave peak)7}x] H7}=E ) Stimulus©f A
RWPTQ} 3|24 4 V6 RWPTAR] >12 ms W3l 5| ATHE A7} Qlrhs AL 8t
Qlah=d] 99.1 %2] UFESLF 100 % Eo|w=s Hlrk®) JArw G Vieja $44 2
T A ¥ (R, Qr, QR, 1SR F)-2 G HZ& (LBBAP) ol thgt =2 vIzt=el ¥
H

o] QA|qk, FzF 744 (LBB capture) & ZHelsl=t] Eo]& o]z oFrh378) HAlAl 22 74




71z
= A(ZEH, =280 £= CT S22 &9l
X e (=24 o2l US)

o
2
- AHESF X8 VIR0 Mol Off A2t WX JIE S ot 01y &
Ed

* Nonselective to selective LBBP or nonselective to septal capture transition
during threshold testing

* Abrupt shortening of RWPT+ or LVAT in V6210 ms at high output during
deep septal position with subsequent short and constant LVAT at low output
with further advancement of the lead

* V6 RWPT <74 ms in non-LBBB and <80 ms in LBBB

* V6-V1 interpeak interval >44 ms

* Physiology-based criteria
a. QRS onset to RWPT < native RWPT (+10 ms)
b. Stimulus to RWPT < LBB potential to V6 RWPT (+10 ms)
c. Stimulus to V6 RWPT + 10 ms < (intrinsicoid deflection time - transseptal

conduction time) in LBBB

* Programmed deep septal stimulation demonstrating differential capture

* Change in V6 RWPT between (corrective) HBP and LBBP >8 ms in LBBB

* Demonstration of LBB potential with injury current

» Demonstration of stimulus to retrograde His <35 ms or anterograde left conduction
system potential preceding ventricular electrogram during LBBP

RWPT and LVAT here should be assessed starting from the stimulation artifact rather than from the inferred
QRS onset. CT = computerized tomography; HBP = His bundle pacing; LBB = left bundle branch; LBBB =
left bundle branch block; LBBP = left bundle branch pacing; LBBAP = left bundle branch block area pacing;
LV = left ventricle/ventricular; LVAT = left ventricular activation time; RWPT = R-wave peak time; V6 RWPT
= R-wave peak time in lead V6.

rlo

Ao} 27k A (LBB capture) & Tl 7|2E A wslm glok 414 %2 41
Fow M7t 28 ATAEG ARSI £% 1117 stimuluseA] V6 RWPTZR|7} > 1
HoA 7L, o] F 2% U AEe 28 F 41 AHF V6 RWPTE melrhs a<+z.
#H(LBB captute) o So] =7} & 70|tk Hzkaitro] gl BRol A < 75 ms, 2
Aol 9l B4 < 80 ms®] V6 RWPT= #2F 747 (LBB capture) o tt 100 % =
Ol WAIThT A Yot 12 §5% AHE mope] A% (transition) T 7 A=
Ash Wizhest Wb @ el ek Jastzebski 52 HZIH Al QRS Algto A RE
RWPT7}A| = 7] & (native) [FZFR}to] old g]Eo|AQ]] V6] RWPTL} 231, stimulus
o4 RWPTZHR|: [#7kabeto] oftl @S 4] ]] LBB H$|9|25E V6o RWPTS} 7+
b AQKHTET) AERRe A V)5 FEal 44e0] Hzkalw BRjolA @A HBPoA

C/J

M) II\“::

55 A, Cardiac pacing 2 CRT XZX|E 75



o] RWPTS} LBBAPO A 2] RWPT®] > 8ms oA} Hsk= LBB 7AHE H7lsk=d] 100 %
o] mZHEe}l 93 %] EolE2 wolrh®) npivlx s Hzhelelxg (LBBAP) = V6-VI
137 7HA (V6-V1 interpeak interval) ©] > 44 msS UERNH Z2F 744 (LBB capture)
o] Eolwr} 100 %efal & arshedct*?
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e A el To| = AR yERth E o2 oA ¥ 2 g4 A AlS
(deep negative His potential) 2! s|ATH £AF AR A<
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left ventricular activation time.
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A Al el A4S ARSRLS o) 8] ATHE RS (HBP)o|u 242+ 428 (LBBAP)
O] Al Aufg-2 10-40 %o|t}. s|Arhdzg (HBP) oLt JJrﬂOé %8 (LBBAP) =4 ¢
2|7} Aol opd A9, A 2&RE wAsk= Alo] tijte] F = Qlltk A9 M=
A Aol gt 712 AlEA BHAAL QAL Al Al HA $1R] Aol gt A= of
2] F2oER] ddh o A A dx (CPP) H“ﬂ*—% aEafopdt sh= “Al
gt ghE 7]l el Sk diolEl7t fl AdsgollAl, 27 =
Aol gt A2 At mEr o2 7}m°la}~ AL Ak Aol Fastt

S 718 = (BVP-CRT) Auj2 s|Achidzg (HBP) 2 wAst= 4, slAathdz

€ (HBP) 9] Asfj2 AAAE7|8%] 7 (BVP-CRT) 2 nxfal= 2 2 m% A3tE A
5 RCT#7P%4) gl 32 Ale-2 s E A7) "t o] Aol de A3A%7]
3} & (BVP-CRT) ¢ s|Athdtzg (HBP) 1He] 1w} 7]&o] AR A= ik AP A
e wxp 7)ol weh s|AThd RS (HBP) &2 F2+9] wiAdE 21 Ho] 32 & 101
(48%)°l AFAs7I1gt = (BVP-CRT) =, 14457132 & (BVP-CRT) & F24+9] HY
AE 19%9] A F 51 (26 %) 0] dlAthi & (HBP) 2 wapgch** o] pilot RCT
ATt w2 71EE v ARFS o w2 xS Hos A2k 50 39 =
ddo g gk TdAlE] RCTOIA = 25 F 19 (4%)7F A3 57132 & (BVP-CRT)

oA slAthtRs (HBP)E, 259 &5 7 (28% )o] s|ArhrzE (HBP) oA 41dAE
7|82 & (BVP-CRT) & AL = A moA wa} & F A4l o]4]o] 4
SHOR o|FojFth 2 A9 &1 RCTOA U2 o]gfgt ofjH] dlo]e= A5 7]
5}2| & (BVP-CRT) 7} Ave ¢ Aoz s|ATHzE (HBP)S 18sk= Ao
AU AR Al 9] TEA Aol A= #ala A4 A Aol A A
A5 713k & (Biv-CRT) ol §h-&-0] gli= TS tho 2 72 AXRA 3| ATHYERE
(HBP) 2} #7125 (LBBAP) & AlFE o 352 85 %ollA] 91 %ol G3lom, o
= A A4 A9 A & slAThE RS (HBP) ®i= #2199 %& (LBBAP) 7L 7%
Ho g MY 7Hs3ltHE AL HJETE) A5k I35 E AT ME AT
& (BVP-CRT) ¢} s|Athhzg (HBP) Al A] 22 Hx& (LBBAP) = kst A&
Btk g I E Aol A FiRerH el EAR Y uE HAA A=A
ArQlo] B7H53 A 9oba Aojuk Al ATl 4bqle] Bty uf 9k )

T AolA, odell WA MES So FA A=A el AEAY JAA A=A
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MaIN X8 XIS
OlA{3t Eixt

Unfavorable response to

+57| M2H gxte|
CRT with BiV pacing

ol 25 By CIBfOIA X{EE

CRT: :§]27H§ oJLy e at R
== 1,B-NR RIAXO! 2xis}
(1, B-NR) : / (1, C-LD)

ZHA 21E | Yot
Chest X-ray(PA, lateral)
(1, C-LD)

CRT: 122|E AHE
(1, C-EO)

HBP Ei= LBBAP: 3~127
# 0| 4=31t (1, C-EO)

CRT: HF ¥ CjHlo|A
Zalyg S5 L e
(2a,B-NR)

CSP: Multi-lead £2
122|E MXE
(1, B-NR)

FHMA X80| AINECE e
Frequent PVC 2|
EXPENE = oSt
AN E= AF 9| 2§ £2
HIEA XX

CSP: CSP #i%|, BBB EX é;_c':—_'ibé)

HBP E= LBBAP:
U Qe B S|

HF % ClHjo|A S2|HS

St CIENIA A2 SEH Yot
= 2a, B-NR
G EeE0: @ . Suboptimal response
to
CRT with BiV pacing
MM IS 353 8 HBP: QUAIZt0| At&5H=
GDMT Xi A2 1V O, O X
(2a, C-LD) T amma HBP = LBBAPS
(2a, C-EO) AL&3510{ CSPE Z2AQH
(2a, C-LD)

Oim|7IC| Y 2|E 0] A0

ofst 32 A Q8
(2a, B-NR)
HelX HZEE HXIS 0|AISH Bkt

IS 718k & (CRT) Fofl A% 7e&

4%
ol ofy

—

Generator 17|

MEdX TR| Ao
HFimpEF &tXI0f|A] BiV
HO|ASZ CRTE X|&

(1, C-LD)

AEHX R A
CRTZREZ2| 0|50| A=
SN BiV
H|0|42 2 CRTS XI&
(1, C-EO)

oA ZY ZQ: Meny
A Al CRT-DE &g
X| OfL|™ CRT-PZ £+H
|
(1, B-NR)

oA AY 3R 2 EE
H[o|A AAIZLOR olaH HHE|2|7}
HI2H ADEE=HL B
HIH|ZI0|E] mA|ot 2El
S =0|7| ol M 2IEE
O]AlsH=Zis 18
(2b, C-EO)

St
ARALIRAZ AR A7 e AR5 e ER Tl Ho| B8 N4 KR Bl
£ A8 717 B T2t 02 AN olsh P, 4 w80l Dk 28 A
o & 9l 7]e} A% 54 Hefo] HrhEofof Ttk

Q1A| kAl B7hslof SH=Alol ciat Hske
RSt ol thRie] AR chaRet 94 Aol B 71 24

Zluket A AolA] b Zlo]7] wjEoltk REVERSE Algo] 59 An¥)g mu,




s718F & (CRT) % #4249 7+ A 84 (LV volume) ol A 2|52l 74 0]
WY AAS7ISA = (CRT) ARE T2 AsoA, d2su=2 54d CRT

of = 87 "o XA o] 84 (LV end-diastolic volume; LVEDV) &2 =}
AA =271 84 (LV end-systolic volume; LVESV) 9] ¥3} 2l 1271 59| F4]Ad)

T &

S T S ook AxE 5'311 016 APS Es AR AP o S5, 2
7 < AAFHE} ©<0], MADIT-CRT 1] 3}9]
£ w2 shelEl Whgo) gliz A% A 2l
ofgk Al $18l0] 2.8 W] ICh 2T o] WMt AFujck ch2A Uehik 1
gu, A 7o) avte PEEY AEe AgAow dAvtE Ao= Helck MADIT-CRT
Aol A o7 &2]0] 10 % HasHAY =Sl 5 & S7HE wjoprt
AP = AEZ o7 015t Q9 (heart failure hospitalization, HFH) €& o] 40 % 7+43}
o, PREDICT-CRT A= A 571 &4 (LVESV) o] 10 % axg wfjup
o Aol 8% Fenan wasc Y Ygalon AW desitd
(HBP) 9 #7}94oi 2.8 (LBBAP) & T3t Aol 429 4 sk s 5718 wojzg]
. e} SRR M9l Al 18 QA A3 Aole] BAL o}
A QRSkTh. 7] 24 HEST AA T, Bake] Ak e wste] Juale] 2714el o

4 Rleto] olsold Z gtk

o
o>
a 1_,}4,
al(e
8 -

AAAE7I1eHA = (CRT) 9 7182 = AAMlE7] (CRT-D)& A& W2 A=
o] Aol A 94 mUEF o] AMgo] BAW ]S Mgtk g HolFohTew) &
2 Ao, AR A AR 9 et AR 94 BYERE AR i A=Y Y
7171 AAMET o B ek o& Qi ok ARE HHs|ely] 93t AlLet
&0l 7Hs3HAl = Aek*") CONNECT Aol o4k Ak Bha & i A7t
A o] Fdgk ARke] MEA A2 22 do|d W A HUE T HAoRE 46 LR
A S5 B 94 HUEHY ARl o A AME faAlYe AeR B
E| Qo774 Sk Ay Arte] et dlolEe dFEA] ohert QR Aol A YF
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rﬂzr
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J
S Yol W QT ARAY ofstE Zolwl, AT WL FAAY|L, E BE Ul
of m}% AP ES AL EastgekS9 uhy, MORE-CARE 7479} 22

Sol M HeT AE W HY Aol glold folet Mol 2 WskA £

2 A7 E 7P 1650 5] $47h EFHE REM-HE ¢174%9]4),
Gel mUH S gL mE ol G AR e o oA 28 A B9
ALY =ol= glof AasHA] E3ck 12y IN-TIME, ECOST, 18|31 TRUST 9]
WEHLAo 4 & U e o] ME o] w2 AR W AP A5 He 9o
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o] A5 T o shite] AFAE7ISA =& AAlE7] (CRT-D) A=E =Zgskar SNk

3 A0 4 GDMT, SAAE HHSHAV optimization), A2 A 3%, T1e]51 27
o el wake AN RS ofg Lees 24 40o Awus. ol ek
A AL HAA frddol QlojA oufles avE Eelew (LVEDD ®3tk 0.7 +
0.6cm vs. 0.2 + 1.2 cm; RAIANFZE M3k 11% + 7% vs. 7% + 9 %), BE 2olo] o]
ek APLE, AT o], B ARACE QIR AUYYE (14 % vs. 53 %) o] FasH3ith &
R u7 IS AR AR dE5AHS B Al AR Awrkel dEshs AR
A Felde] A Ak AR oA FEe F9 oA Ak E A
A3 25 234 (neurohormonal blockade) &) ZeFS q1Ejsjjof ) 406)408)409)

2% Tl ASHE ARA SAA ARS8 R (CRT) S Arke 19 og
& 2] (optimal medical management) 7} FHFEICHS 2A] spo] FH AT Lelk A
AE713AI2 (CRT) o] A= Fetoll ok A= CRTS 317] op= o] kol
A= 9tk ADVANCE-CRT (Advance Cardiac Resynchronization Therapy Registry)*'?
Aol w2, AAAE7ISHAIR (CRD)Z QIg Folat AThe wel BA5e 150 4
#9] ©J515 ] (optimal medical management)7} & o]Fo171 o] giek. wehA
AR #EE 2gste] AP ARE N&HoR AASHE Zo] FasichO
TRED-HF*"?-& Al autzgo] 225 A4 A5 7H oA 4154 oFE ]
=29 gAIA HIE Frlekth (n=51) oF= X789 S AFA A =A:skAAl
gk o] AFte] Fx} F 1 yrke] FAlo AR E7|EHA] & (CRT) & wolch o2 a4
oAz ARAEIISAR (CRT) F A0k 5o] M43 80 Wl alxjolA AFEe
= AjuAle] Fgo] TEY Ex nAun 2o Belw Ane S/

F3 AuEag Agelo] Aole] BAH 24 W 3
Z71o At AEe A= AL Sh= Aol AFAHd e I 4= ks 7H
o b= ST et 335 o] Ayt AwtAQl o F duus JHE AlFshe
T aFoz 729 sgy DOT-HF A7 o)A F5 duldAs ARSEE 150l ARY:
E B dUEY /A TEEA] ko™ (29 % vs. 20 %; P=0.063), 25 =5 ©

Apg wofh o2t At oY AAA B4 A9} vEt R YoM = FUsHAl UERE
T}.4151416)
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5.7.1.2 ARTHE7|5H%|2 (CRT) ME Za|4o| =94

NRA BAE 9% AR Sele] Pard See 2 el ok ey,

AE71etA = (CRT) & W2 SAkae] Uid old 28199 adk= o3 23] A=A




okortt. t}7]3 ADVANCE-CRT aTtoA] 6701 32 AAAE7|8kx] & (CRT) o] ¥k-&
S}A] oke i]-Z} CRT non-responsder) 52 ZAFsH A2ah419 Zajdat 92 grto] 7435}
AR ARoe] Aol AFtHolgon], 44%e] Bt FrhHel AR glo] Auck
27] 24 XH£7]§}X1E(CRT) H|HH-3- (non-responder) THARSf| ek tf-3- Wa =AY
P, 2o 22 sk ofy el AR Tof whE FRbEehe] AUt A 5

saAol ek AFAE7ISA = (CRT) A= 2249 =2 S A8AF
7132 & (CRT) AR5 oA B ARA A5 e s, ol 54 $159
B 7Hte s i o] e —’F ‘7] i ]EP A “%PXH%ﬂi}i]E
(CRT) 2899 A& A2 =s
7Fe /3 AAA olels HolFal Utk 2o, A% LXH£7]§}X1 (CRT) & " oh4t
== A% ookl g (FAUHE7E A9, AR el dE7h dAEvkeel 9A &
ofsto], Aol 223ke} FAlo] AR Ao FoA] HEE AlFste Aol A=<
ch7 Z27] A Ao A diREe] BAE (95 %) o] FA
£ Aw Y= AHAE T8 F7HQ ARE e B

Ol H}
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Lo

12
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é
Lo
2
2
)
olN
Xi
L
)
8
2
1o
BN
ruZi
10 mlo
of
et

S 1=} .

et EES A o] Wt HEAFEE] A% Beh, @) Ui gae a
2 & 7ol Aents Edekal ok AFAE 7SR (CRT) A2 2243 Lat
4ol T4 W Aole] QVFH ol E YO HojF HFH AL ofy WHEA
astet

5.7.2. M2|X AIXE (CPP)Q| XX{3l0] 45 HIALS

A AxE @9 olF9 A B OAHEE A&Ee] 2t
g Aes glekal, 285 QRS9 °JEH—4 QRS—J 59 (morphology) & H] 2L gt} A¥
2 HE o|F el = oA dAF AEl E]l, A WA $o] AHE 4

of EFHE. Hefe] Ael, 2 AMNMY 2E vl HAW, A

& 97 (threshold) 59 A% BAE FHA 2ot 4 A=A
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x80] A%EEA Blsly] 9ja) Dasith AAmAL slAckr 287} Hztael 28
ol te AzouE B3 AH5E A\Ysl= dlolE 7} glck. CRTo| sk PROSPECT o
T AR E7 B & (CRT) W2 ol 5317] 8 12714 A28 A He| 754

o 2T ofd 9 A28 AREE 2xe] WS o5 AAlsks Hlo dA7F ol
Ak & APDole 24 22 G Fa) AHsE A 28 (V) 143
QRS Zof e} H=skel AAAEISA R (CRT) 422 vl EA5L3ch QRS Zo
wel HAsiE 2golA Azeumm 2 ukgo] o Folon), QaHe ML £ OE ®
= ulagn AndoR, 24 RE9 e ARSI R (CRT) A=k 9olA
Gt Ame WO, ofo] digt wrh 7L As} Wasit

ME|Y MXE (CPP)Z 98t AuiS7| ZAF ¥ T2y H2Y
I E2oixg ARSI ISR
WE AR QMM UK | SIACKE Y AZH AN BZ) UM L Y AN (@YRUS H3H)

M 2% SIACHE AL B 3 WY 2Y T N U O U 2
e 3yt 120
(UXIECH ZA 1V 0J4)
HUX ot S|ALCHTL QAM MK HX| WA Wt LOE EE Vs WX I L1ud|E HE
Sl 7h SAIBICHE 20| LRI T, YR AL AN B
or= 5t mat 74 X80| MsH
gral X UHt™O| m2t0|EH It QUHt™ol mZt0|EHLt QUHtMO| mi2t0|EE Ot
30-50 ms A T27J2HY  20-30 ms HAH Z22{Y 0-20 ms BH 2724
Aw X A BAKE H3HE 2
HOj| AXAZ I LM TS
StH, SAI0| MA HAUXE
Ij5t7| fo XMAst T2 72
yg o3
MM B3 2R X2 EHY 9 I %

AAEE VI G529 oF ok W3} (positive deflection) @} I F=9o] & HIF %ﬂ'
(negative deflection) 3H FAIA A4 0] AR 9] A o] HE F0l51= dlof &
Spef. 58] 4719 449 Aetol olele BN AL A, B4 AT
YA A5 o2 HIs] ofa) ARt 2 80| ek 2Ae] B (unipolan T
&= (bipolar) ¥WE HAE F A= QRS HS E4TC=N YA =
(CRT) =&2] &s= ﬂ% HESHA & 4= Slek E3 ﬁ%‘lﬁ%ﬂﬁrﬂﬁ( RT)L} &
A=A xS (CSP) Al &
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t /1FdoR Agd S gtk

ARFAEA 28 (CSP) AAE oAk SR EofAl= 71 2EHS T3 12-F% 4
A AAPE BAEH, 93 HAE (threshold test) 52] 2|2]o] A= A4 WAS alst
I ZAFE g 528 Frh o] AAXE A= 28 AX7 JAAd HAo] Badt A

, 223 A ] g o] whel B Elofof Fhr)3sN244%) zgw QRS Ea} WOk 17

=g aEs Ho] F3, FF A A FAHOR ALGHTE NI

ut

10 Ho

A2 o] B A+ (61 7 “41”) ol A" Bl Arhit g (HBP) Al&s whe #1419

o], 3|AThr2S (HBP)S 5| Eob A=A RA|d FaAo] o =9kor (6.7% vs 3 %),
Azg abyy] wA 28 e o BTk (9% vs. 1%)"7) #zhde] =
B2 o) wE ], 28 Az AS 3-6 HY EoF A =Tk

A 24 P B 618 A, B8 QA7 1%eld 2 SohRe 497 s
=)

F

0.3 %= A=Al o (dislodgment) 2 QI8 AAJo] DAk AA7F Usol S7He 7Fs
43} Aate] elolg mesh, HAT 2& XS AANOR Bl A
;ﬂ EZﬂ (CSP) g,j_xl_ /] ;( 1@_ _jr ;‘é]_ ] H]—E]-Z]6‘]—1:}—,196)203)258)262)374)383)426)428'433)

SlAarhdhzg (HBP) Al W 294 o] $AE giAfoz 3t oz A0 4, 15 %

o] ghxpo A =& HA7F ~7}8}9151 o] T trk7k A 85 Fekol WA (41 %) 5+
th 6 %9] gabs Ax A4l sl 2o s|athdEe (HBP)& 2 459
28 AL 94A 28-S WS SERT £ (13509 V vs. 0.6 = 0.5 V at
0.5 ms; p < 0.001).% i#A SAp A= o7t A7} AlZto] Algol| wheh Sk 4
oo, o] Q| =& Auf (capture failure) 7b AT 4= QUekIFIDE) A A S
Up 2 205)4321434)459) @JH Hoke AlsAte] Ao 71Eel wet ta2, wiE e euE
Hstslr] $Jgt HA Z (pulse width) Z2 18w o] Wslol| = ke wht). 3|AThit
E& JAYE AYshe Al 712 AR dRbRoR 28 AAFHo] 0.1V ol

Z7kshe A4 Aol BAFAE Besh] 48] BUHY WES Eolof dk

5.7.3 WALt HIHO|ES 1ejol= B0l CHet HIALY

o] AtollA AR S o3 B Y STk WEgE v A4 e si=%-
FI7) Y=E)Qit) o]AL Eol A (intrinsic conduction)E H| sl eE 2 Iy
AU AAE 718 & (CRT) A&z oAfgdd 4= ok o]ddl= vhs7Iy AlAlE 7ol
A AAE 718 & (CRT) &= Jado| =38k ool =2 M= A He AdAE718}
A& (de novo CRT) &} Husto] AR QIch o 9] 2L || Ao]

o
Hm
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ofste] 913o] ZRolA, A2 A7 (de novo)e J1e

=L GARE AL WYtk ThFR B2 Aol RAFT 619 AfolME gadol=

A WS il A4 Go)4o] BHIElA) arsteh SHAIT ol 4t AT
AAAE7|5H 8 (CRT) d1dol= aixje] ol =

% CRT Survey 119] Blo]e]2 Amrm 444573442 (CRT)

2 Qado|=2 we Sl AEA AAYE/IBA R (CRT) S B Bxje) Q4d =

Aolm, Lol7} o Wi AAIE, S84 A% A W, AR

HE AES 7T IS A% ol EE oje] ATolA Yol Al

o] B =& Ao Uegth ahAnh A2 BAoAE, F 8 Qeke] YAE S4o] &

e 3
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A MEE EL vk 248 28] Bl 71Z3 B AT o] 41e] X o]
EZ BN S5t A2 YFEA Rac AP/ (CRT) 2] AUt
PAAE 2] 913 Q1T A AER 7] AFS FURAT o WL dolEst ga
Sfeh AR (B2l A $50.2) 23 Sug WAl AAE7ISHR (CRT) thaAis

Afolofl Al Rl 2] &of EH??} Elacy v‘i—‘?} oftzt A7 AEo= FFE A= Ae=
ekt A5 7132 = (CRT) k9] | dff 40 %ol A =t 4|7k 7HA =k 1
U Y A] 60 %ollA et %EJJr HH7F FEEA G A71AQ] 4 BN S
2 7158 F7HEQ) oslel B9t %5 Btk AU AsS T SR A
S5 AdelA ABAE7ISH = (CRT) Ol tigt vkg& 7Adshs Aoz dSEHILS
ZA4o] 9l AlZkst 23} SR g S 23S HL B2 o] Auts ity
A BHH SEF A l%ﬁﬂ ojFE B Falsith dupder HAAETIHA =
(CRT) w7 gAtollA G4 7S HAA W8 —é?ﬁﬁr Eﬂ% A %—?—Eﬂ 9, %
A4 E= A F57] 752

=
£ =0, s2T A7 28T = Sl HAA v AE AEse b $8% dES
3

5.7.5 HA =8, HEBMS7|2kXlE, HAUZES UM 12HoH0F sh=X|0fl Ciet AR

A 282 FAHOR BYRWES) 71| F s, T2 FY B T HX
e AIAlo] ol gk Tt A% whe Alghe] 20 %olA] 40 % ARETISH B
(CRT) 9| &S x| F3ch E3F YR s FAAT BYHNE st o] o
A 4, A AT EE AT B0 MR AR 2o 28 Axoel 2L ety
% 7)& BAR 8 A AL ol o] ol2e 8] A &g 419
o 4T EE A4 FH AT B ofet s|Athiag (HBP) Et HA9dzg
(LBBAP) 72 tjeto] mobel gk, w3k 2 21 g4 B §47 716S A8E 4
ojur A4 A4 WAL ol FolE FEshs WHolth &8 Aouh A4
24 wiAE ARAE7ISA R CRT)O HH Ao o 9] A4S x|
T 4 QAR whHo] &l 717 SRl oid e AiHoR ojde 4
ol Aol whewl A ojur Jr“*‘ A HAE 712 Rl He) AUANEE B
g Bl AAT AMEIE QAT A Aol A AT ARle B 9
A 249 A £ 717 Fd s‘f— Ajol4lo] Pash Bz ATt
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AFAE o] 4)5He Wlolth. Bk B3t ol4] AAIo|E ek, 24 et AR
o g F2wt vlastel B 7b o)ge] glek (i) JEH O U] HE JY
ol 9171 7B, (i) AJot FHek AWt SolA o WE 7] AS A o BE 44
PR, i) ALT AVAS RIS o B AR U AT, @) BFYE A% 7
S 83, olefat o|Hel® Bk, of Hekl @ 7 whol itk Faski Az
et B A Aol ol 7|7 P31 ARrt BaFE YulRich S
71l e P4 W AN A AA A FFE EA ol AFA B
T L Y BHEE HFe] AT AR, FAFA YA 2go] ALEIE 1
W oA W W] A1 Z4IA Mo ol48 S4l7] AFoE 3t UXS
Adsto] FATFH 22 AT, ol g3 ofUAE A7 £& UAR ABSH=
wpolth ARG ZFsRt ALRE BE ANMEY], A9 A ANEY ER 92 44
282 AT ARSI E (CRT) G2t T ol 8tk U4 282 Bz of
4 A SHA 2& AEES AT, ol AU AFe] ELUAR AT HHA
BATH 289 AN NS FI] U3 A7t B QW Folet
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score < 54 55 SRk PAPo|u 7| AHERE THAIA] 9F2 hAbol A= INR <2.5 (target
1.5-25) A o]4] A&g o F il =S Roli o] WHe] WS S T3
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catheter ablation FHEE EAE contrast echocardiography ZEHZEST
(H2EXERS) conversion disorder THFEIOH
cavotricuspid isthmus S ™M AMI S5 CTI convulsive syncope AN AlA
cerebral hypoperfusion LESEN coronary angiography SNSRI E=
cerebral microbleed LOMEE CBM coronary artery bypass | HAISUHQS| CABG
channelopathy ERES graf(ing)
; _ i TALEOHEIS}
chronic coronary Ol PAEMIST  CCS coronary artery disease | ZHASIHEISE
syndrome coronary sinus ZAHOE
chronic kidney disease [ sty CKD counter-pressure orofad XXHH
(PHAIRIRISH maneuver
chronic obstructive ORI AR AT RISt COPD Cox-Maze procedure Cox-Maze #=&
pulmonary disease (operation)
chronotropic incompetence | AlEtHE HX creatinine clearance YOlE|HU™AS CrCl
Class IA antiarrhythmic | Class IA SHMOHE| cryoablation LHZ IR TS
drug cryoballoon ablation 2SS s CBA
i i SHEROH R ;
((j)rlzlgs IB antiarrhythmic  Class 1B S-ax| cryptogenic stroke Slol=nio| Lj=Z
. . = cyclic adenosine 2|3 oAl cAMP
SHEROH
g:lzj;s IC antiarrhythmic  Class IC SHEMaHx)| monophosphate ololat
=
Class Il antiarrhythmic Class |l SHEXaHxH| cytochrome P MOIESE P cvp
drug D dabigatran CH|7IE2t
Class lll antiarrhythmic | Class Il SH5Hax| decremental conduction |ZAIME
drug deep vein thrombosis HRYUMHENS DVT
i i SHEROH A o -
Class IV antiarrhythmic  Class IV 278 defibrillation threshold RIS <IX| DFT
drug
ibri |I=.
class of recommendation |HI1SZ COR defibrillator HMIS7 |
. izati o SEEZD
clopidogrel Sems T delayed afterdepolarization X|H ZEE= DAD
. . J— ifi [P SIEREL=b =]
cognitive behavioral QIX|IHEX|E delayed rectifier XHYF 280w
potassium current
therapy
R . ° _ dementia X|0H
cognitive impairment OIX|7 | %ol
1 1 Et=
complete atrioventricular |28 BIAXICH depolarization e
block diabetes S DM
computed tomography FIASICtEES CT diastolic SRt
concealed entrainment E5Y X3t diastolic dysfunction SR 7158
conduction block =R diastolic potential SR FQ
conduction system A digoxin C|=Al
conduction velocity ST dilated cardiomyopathy 24 AMZHS DCMP
conduction velocity s 29 diltiazem =3[0

F
tituti " ) . _
restitution direct current (DC) cardioversion | X}z ARISES XSt
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D dominant frequency
dronedarone
drug adherence
drug persistence

drug-induced long QT
syndrome

dual antiplatelet therapy

dual atrioventricular
nodal pathway

dual atrioventricular
nodal physiology

dyslipidemia
dysopyramide
E early afterdepolarization

early repolarization
syndrome

ECG patch monitoring
echocardiography
ectopic atrial tachycardia
ectopic beat

edoxaban

effective refractory period

Eisenmenger syndrome

elective replacement
indicator

electrical cardioversion
electrical storm

electrocardiogram /
electrocardiography

electrocardiogram lead
electrode
electroencephalography
electrophysiologic study

electrophysiology

eletromagnetic inteference

embolic stroke

embolic stroke of
undetermined source

embolism

end stage renal disease
endocarditis

entrainment

entrainment mapping
entrainment pacing

epicardial puncture
(catheterization)

epilepsy
epsilon wave

esophageal hematoma
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estimated glomerular
filtration rate

European Heart Rhythm
Association

European Society of
Cardiology

excitability

excitable gap

exercise echocardiography
exercise stress test

extracorporeal membrane
oxygenation

extracranial bleeding
extrastimulus
extrasystole

falls

familial disease

familial progressive cardiac
conduction system disease

fascicular block

fascicular ventricular
tachycardia

femoral vein
fibrillation

fibrosis

Filsicainide

first degree
atrioventricular block
flecainide

focal atrial tachycardia
frailty

ganglionated plexus
gap junction

great cardiac vein
hazard ratio

head-up tilt test / tilt test
heart failure

heart failure with preserved
ejection fraction

heart failure with reduced
ejection fraction

heart rate variability
Heart Rhythm Society
hemopericardium
hemorrhagic stroke
heparin

hereditary disease
heterozygote

His bundle

His bundle pacing
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H Holter monitoring / Holter | £E{ AXE
electrocardiography (ECG)

homozygote SSTEH|
hyperlipidemia XS
hypertension 5ot HTN
hypertrophic HISA A= HCMP
cardiomyopathy
hypervagotonia O|F=AZA SR

| |iatrogenic AV block OIQlY HMARIC
idiopathic progressive St XIS
cardiac conduction disease AZFETH A&t
idiopathic ventricular Edie MANIS
fibrillation
idiopathic ventricular E4iM AlAld|ol
tachycardia
implantable cardioverter A& HMISY| ICD
defibrillator (=implantable
defibrillator)
implantable loop recorder |0[AI& AIZA7|27| ILR
implantable pacemaker O[AY AEIET|
inappropriate shock BEXESH MI|5H
incidence e
incomplete right bundle | E2FH QZIX|ct
branch block
inferior vena cava olCHEaY IVC
integrated care S5X X7
integrated management |SgX 2|
interatrial septum / atrial |AEEZ
septum
international normalized |ZXNEZSH|E INR
ratio
interventricular septum / | AAISZA
ventricular septum
intra-aortic balloon pump |CHSSHLY EMTI |IABP
intracardiac AELHANE
electrocardiogram
intracerebral hemorrhage TLHES
intracranial hemorrhage | SI/HLIES ICH
intraventricular conduction AAILY FME
intraventricular reentry AALY 31
inward sodium current LigF LIESHE
ion channel o|2xf<
ischemia o™
Ischemic heart disease  o{&M AZES
ischemic stroke ofEdd HES
isometric contraction SxMeE
isoproterenol O|AZZE|2E

J J wave Syndrome JOo} E52
jugular vein o4

K Korean Heart Rhythm Society | CHSHREMHSHS| KHRS

L

leadless pacing

leadless pacemaker

left anterior fascicular block
left anterior oblique

left atrial appendage

left atrial appendage
exclusion

left atrial appendage
occlusion

left bundle branch

left bundle branch area
pacing

left bundle branch block
left inferior pulmonary vein

left posterior fascicular
block

left superior pulmonary vein
left ventricular assist device

left ventricular ejection
fraction

left ventricular hypertrophy
left ventricular outflow tract

left ventricular outflow tract
ventricular tachycardia

level of evidence
lidocaine
lightheadedness
linear ablation
long QT syndrome

long standing persistent
atrial fibrillation

loss of consciousness

low-molecular-weight
heparin

macro-reentry

magnetic resonance
imaging

major bleeding
manifest entrainment
Marshal vein

Maze procedure
(operation)

mechanical valve

mechanoelectrical
feedback

mexiletine
micro-reentry
microwave ablation
mid-diastolic potential

mineralocorticoid receptor
antagonist

AR LAO

EH0|

EH0| HrlE LAA
exclusion

IA0| s LAA
occlusion
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M

minimal invasive Maze
procedure (operation)

minor bleeding

mitral (valve) prolapse
mitral (valve) regurgitation
mitral (valve) stenosis
mitral regurgitation

mitral stenosis

Mobitz type 1
atrioventricular block

Mobitz type 2
atrioventricular block

monomorphic ventricular
tachycardia

multidetector computed
tomography

multidisciplinary

multifocal atrial tachycardia
myocardial infarction
myocarditis

myofibroblast

narrow QRS (complex)
tachycardia

neurally mediated syncope

neurodegenerative
disorder

neurogenic orthostatic
hypotension

New York heart association

non-obstructive
hypertrophic
cardiomyopathy

nonspecific intraventricular
conduction delay

non-steroidal
anti-inflammatory drug

non-sustained ventricular
tachycardia

non-vitamin K oral
anticoagulant

obstructive hypertrophic
cardiomyopathy

obstructive sleep apnea
off-label reduced dose
off-label use

once daily

oral anticoagulant

orthodromic
atrioventricular reentrant
tachycardia (AVRT)

orthostatic hypotension

overdrive suppression
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Mobitz 13
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Mobitz 2%
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pace mapping
pacemaker

pacemaker syndrome
pacing

pacing threshold
palpitation

papillary muscle
parasympathetic nerve
paroxysmal atrial fibrillation

paroxysmal
supraventricular
tachycardia

patent foramen ovale
peak level

percutaneous coronary
intervention

pericardial effusion
pericardiocentesis
pericarditis
pericardium

peripartum
cardiomyopathy

peripheral artery disease
permanent atrial fibrillation

permanent junctional
reciprocating tachycardia

permanent pacemaker
persistent atrial fibrillation
photoplethysmography
phrenic nerve palsy

polymorphic ventricular
tachycardia

Polymorphism
polyunsaturated fatty acid

post cardiac arrest
syndrome

postoperative atrial
fibrillation

postural orthostatic
tachycardia syndrome

potassium channel
preexcitation syndrome
premature beat
premature contraction
presyncope

prevalence
procainamide
propafenone
prothrombin time

proton pump inhibitor
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P |psychogenic i R right ventricular outflow MM RE2 RVOT

3
psychogenic A 7RgErE) tract
pseudoseizure right ventricular outflow |QAA QEF RVOT
psychogenic RAI THAAIAL tract ventricular tachycardia AlAIH[2H VT
pseudosyncope right ventricular pacing | QAMXE RVP
pulmonary embolism HM™MS PE rivaroxaban ETE=IN
pulmonary HE™MHMS PTE S 'screening ME(HAD
thromboembolism second degree 2 HpAIRIEt
pulmonary vein TH|&4eH atrioventricular block
pulmonary vein isolation |HEZ42|s septal myectomy MASAHADEH S
pulmonary vein stenosis |H&2H &t short QT syndrome ne QT 552 SQTS
Pulse field ablation AL MMz sick sinus syndrome S |SEHNSSH
pulseless electrical activity Fey M7 |&s signal-averaged AMSTA MMET
pulseless ventricular 2o AlAld|ol electrocardiography
tachycardia single nucleotide ol 2 QEI= SNP
Purkinje mazig) polymorphism CHadN
Q quality of life Ao| & QoL sinoatrial node SAHAY :ﬁde
quinidine #HHE sinus arrest S|
; A
R ;ﬁgiifgiquency catheter (J_’iirlllrr ;:jg éﬁl;) RFCA sinus arrhythmia -
rate control At xE sinus bradycardia SAH
recommendation HIOARSH sinus node S22
reentrant tachycardia S|A dloy sinus node dysfunction | S#3 7Is8d
reentry 517 sinus node recovery time SZHE 3|ZA[Zt SNRT
reentry circuit SIHY 32 sinus rhythm S2US
reflex syncope HEAR ALl sinus tachycardia SHioy
reflex tachycardia HIAMY oy situational syncope g2 ad
refractory period £27]| sleep apnea THFSES
remodeling T smartwatch ADFERIX|
remote monitoring HAZA| sodium channel HEEM=
renal denervation ARNZERICHS sotalol LEE
Renin-Angiotensin- B X QEAL statin 2B
Aldosterone System QU AHZ A|AE] stress echocardiography | SoMMZES0}
repolarization THE= stress (-induced) AEHAY MIES
resting membrane [adpsialpgtel] cardiomyopathy
potential stroke LHES
restitution =22 stroke volume As|HtEaf
retrograde conduction M ST-segment elevation STEH M5 STEMI
Return of spontaneous Kfsts|= ROSC myocardial infaration CEch)
circulation subarachnoid hemorrhage | X|F26lES
reversal drug T subclavian steal syndrome SSISMHEY S5
rhythm control 2l XH (85 X3) subclavian vein S el gl
right anterior oblique LEALR| RAO subclinical atrial fibrillation Z24 AlHIMS
right atrial appendage 0| subdural hemorrhage ZoslEs
right bundle branch 2t substrate 7™
eEgdriaze sudden cardiac death =X MZEAL SCD
right bundle branch block | 2Zxt¢t RBBB (B A=A
right inferior pulmonary vein =6t HPH sudden infant death ot SCAL BT
right superior pulmonary |SME HXoH syndrome
vein sugical ablation a8 MM
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S superior vena cava
supine position
supraventricular

supraventricular
tachycardia

sustained ventricular
tachycardia

sympathetic denervation
sympathetic nerve
syncope
systemic embolism
systolic
systolic anterior motion
systolic potential

T T wave alternans
tachyarrhythmia
tachycardia

tachycardia dependent
bundle branch block

tachycardia-induced
cardiomyopathy

tachycardia-bradycardia
syndrome

takotsubo cardiomyopathy /
syndrome

temporary pacemaker

third degree
atrioventricular block

thromboembolism

time in therapeutic range
tonic clonic seizure
Torsades de pointes
trabeculation

transcatheter aortic valve
implantation (replacement)

transesophageal
echocardiography

transesophageal
electrocardiography

transient ischemic
attack

transposition of the
great arteries

transseptal puncture
(catheterization)

transthoracic
echocardiography

treatment burden
trifascicular block

trigger
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T |triggered activity
triggered automaticity
troponin
trough level

twice daily

typical atrioventricular nodal

reentrant tachycardia

U unexplained syncope
unfractionated heparin
unidirectional block
upstream therapy

V vagal maneuver
vagus nerve
valsalva maneuver
valvular atrial fibrillation
vasodepressive

vasovagal syncope

vegetation
ventricular arrhythmia
ventricular fibrillation

ventricular premature
contraction (beat)

ventricular septal defect
ventricular tachycardia
verapamil

verapamil sensitive
fascicular tachycardia

Vernakalant

vertebrobasilar
insufficiency

vitamin K antagonist

voltage mapping

W warfarin

wavefront
wavelength
wavelet
wearable

wearable device

Wenckebach
atrioventricular block

wide QRS (complex)
tachycardia

Wolff-parkinson-white
syndrome
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