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[ Abstract] Transcatheter aortic valve replacement (TAVR) has become an effective treatment for high—
risk patients with aortic stenosis (AS), but the occurrence of cardiac conduction block (CCB) after TAVR remains a
clinical challenge. This review summarizes the latest research progress on the mechanisms, predictive indicators and
management strategies of CCB after TAVR. Studies have shown that the occurrence of CCB after TAVR is related
to multiple factors, including anatomical structure, valve type, preoperative electrocardiogram abnormalities, and
intraoperative techniques. In terms of postoperative management, the use of temporary pacemakers has become
a standard practice, and transitional pacemakers can effectively reduce unnecessary permanent pacemaker
implantation. The indications for permanent pacemaker implantation should be comprehensively judged based on
the type of conduction block, the patient's clinical manifestations, and cardiac function. Future research needs to
further explore the long—term prognosis of CCB, the impact of new valve designs on the conduction system, and the
construction of accurate predictive models, so as to provide the more precise and individualized treatment plans for
prevention and therapy of CCB after TAVR and to improve the long—term prognosis of patients.
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FPKIEPEZE (aortic stenosis, AS )& E4FE AHEH
SR UL O I AR 2 — , LR R Bt 4Bk N
AR RPN B B, R SIRHA YT R ERE AS ]
FEUE I RAE , AR ) R IR B
HHEME® 2, KISk, SRR s ol e R — &
SEIRIT L ASIEARIE . AR, ARG T AN T 5
i £ P 22 B Al e 1) R U s, EE R T
R Az, B, 2254 3 8 PO & # R (transcatheter
aortic valve replacement, TAVR )AE A—FhiA1GI T I7
2, FEHTIRITEE ASH S G B, X Se 0k
ZHMRFF AR B S TR RN T e, AR AR A
) AR XU 1 B 4 e 0 R A 7 48, A R R
PSS TR

JSAE TAVR TEBGE & i 85 15 Jr B B %1
o AEAR G O BEAE S B ( cardiac conduction block,
CCB ) 1Y & A ATY 2 Wi PR T i Y — 1> B2 22 PR . TAVR
ARG CCB I R A RAEA R S 22 H K, 2
N 4 %o~65 % , It HEB I3 F 5 EAEA K ANE O R 1
U7 COBIE KA Bt 1], 3890 B3 7 2R, 38 7]
REXT S BRI TS 72 A A RS2 . PR, R AIFSE
TAVR ARG CCB Y& A AL , w00 H: A 2B UK, I
ARG 7 IRmE , X TG B filfs | FRACEEY T 7l
A EEMIm AR X

VAR, Bl FARFHOR | Ha A B 5T L R IR
T ARMREIL S, TAVR ARG CCB (L] | 1500 7
EANAYT RS O UG B R . A SCETELHA TAVR
ARG CCB B A58 & , 1 AR H A AR HIL A L 731
DFE bR LSS BRI . A BEREAE A ik R = D AR~
Hed , WAL TAVR ARG CCB A5 B, 325 B H 3R
SRR S AR TR

1 TAVRARJ/5CCB#HLH|

1.1 f#3A a5 TAVR REEF ZABGIE
FHREEL O S0 FENHEEAL S0, LT L%
AT S B S AL | 43 R 2E R SR RS o AE R ST
% () B 1 A OB i) BT, T A SRS VR A TR Y
A MRE i) R SEAR p AR A VTR B Bl TAVR
TR 3 7 v LR B s B R B CCB Ry XU
.

F B KRR AE N TAVR A H T3 4 2 i A%
O X, FERIN B2 B S A A3 A AN AL R G R A il
ERENE, S ARE CCBR R EBIA L. A4
B TAVR 78 & B, SRR AL < 430 mm” i,
BREY 9l AR S5 7 K 22 RS2 AL T BEL 0 LB Ry
32%, BRI B 2 22 % (P<0.01) ; 43 35 1 i1
HE— /NG < 345 mm? B, BRAED B (14 22 R 37

& BHLE LB TE 41 %, 1T 3 B IR R 1E 22 %
(P<0.01). IEAM, B/ NI GREFR TR < 345 mm®)
7K AR HEER AT AR AT 12 % (BREED TR AR A1
13% (R RKIRENED ), 33 2 7~ R A8 110 446 X6 IR ST /)y | i
T % S BRI XURS sl v 4 A, BRI
T8 M 48 (1 - /MR KRR ) >0.2 I, 342
[6] 3 53 A5 AN 35 A Je 2 O o (B S i TG e 5% 5 7 e 5
& FIKIR) A7 3k R, 2 AL 5 R 2 R R
6 R AT AL AR TR SRR, A AR T T
IR — 1% 3 22 495 28 B Ak (Can 8 2 1) g B 3 ), R IS g e
A5 PR B ¥ B A7 B S 4R % T B R i s % R I A
WS, ATBE B W 5405, DT 5 | ke A in =A% S BH
WOl Maeno Y25 UVRFSY R I, T0 5k 5 R AL 3 i
XA EE AR R TAVR ARG BT A K AR D I 2S
B A ST T PR

720 2 3 1 3B (left ventricular outflow tract,
LVOT) 1E 8 3 sl ikl T J7 (0 &b i 1 25 40, OB S
FEAE G2 O M) i o 5 N TR I 515 S 240
BB AS B, B 50 TAVR AR5 CCB B & Az XU .
Kikuchi 28" 5 vk 82 4 “LVOT [ B/ 32 30 bk o 26 1 A
FEAE (/A ratio )” AIAE R T TAVR AH G 58 42 AVB K&
A O R I 2R A A BT ER AR . BRIR I 271 44l
TAVR & #, & 9. L/A ratio<1.0181 & 3 8 i 5¢ 4
AVB AU (28.3% F1 13.1%,P=0.006),L/A ratio <
0.985 it 37 I i A e 0 I S 28 47 A ( OR=3 .70,
95% CI: 1.35~10.2), fK L/A ratio LM LVOT AHX B2
T EA AR REAT A B S B HE R B R ik A LVOT,
LA 30 A TR S B R R RS 2 TR B, AT I R AN
CIBLE A S T Zaid%'gJ%TXj“Evolut;g[@Hﬁ W 5% 1
— 4 75, LVOT i -0 5 £k [ 1 -(LVOT & /M #2/ 5 K
1) x 100 % ]>35 % j2& 81 & 5 221 LBBB (1 7t 37 #it Il
Z(OR=1.04/%: 4 i 1%,P=0.002), #t — £ 1y
ROC 1 2643 M7 7R , LVOT i 0 M > 35 9% S T 37 &
Rtk LBBB B R B, A BUE T , B & Frektk
LBBB & A R I & & T DMk < 35% & (33.2%
F130.1%,P=0.08), H Fifi # A I FHAth XU PR 28 (40 %
[F) B B A B < 6.5 mm PR FEY 5K ) 3 22, AU
BRI (2 MRS R ZE B OR=2.5,4 AN E
if OR=9.8), L4843/~ LVOT MR s A HL
W | R Sk i A 18] T3 0 A A Y, S 8C 4%
b X o7 28 TR B % o 28 R DX e ) 7R 32 B vy 1, B p%
SR IR

= () o B8 O I D 54 5 R 0 ) S e A ) 45
¥, s R B R, 2 2 R) B, BRI LI DX B
K TAVR R TGS R G o) Z AL Z —. F5ER
PR, 2= [1) o P %) < B DA K = s o 5 1% - 41 4L 2 )
) fpp 5 B S T T AV R AR S % S BELARE 22 A= 1) 5 B
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HEAE bR, TE Evolut 2241 3 I I Ay BF 5 opr
=% [ R AR B R AR 5 T & R LBBB Ay 2 37 730
T+ FRIBE G A4 1 mm, B & 5SEE LBBB
XU 384 5 18 % ( OR=0.82,95% CI: 0.68~0.98) ; *4
%5 8] B IR K B <65 mm I, B & FRZEME LBBB & 4=
Z P E TV (54.4% F1 35 .9%,P=0.015), H K AEL
JIRE SES 9 28 Al A R (27 .6 % F1 16.3 %, P=0.031),
Poels 25 IR Y T2 B K-S 15 5 R G A R B
(effective distance between aortic valve and conduction
system, EDACS )&, IR E S ARG FrEL: LBBB %
PIk K, WFFEE, Y EDACS < 3 mm i ,P-LBBB
KA 50 %; 1 EDACS = 10 mm A 2 10 %.
Z R 531 7R, EDACS S Ul AR J5 #2244 LBBB (1)
ST 1 B P 22 ( OR=0.68,95% CI: 0.60~0.77), 8 ji
F14) 2 1] o S 5 P 5 B R TR S ke S O i 3l = Bl ik
TR, N T AR AT A BT 30 o 5 B i i1
ZHA
1.2 RuTowBEIEIRYE TAVR KEHF A %5H4 0
X A ARELOHEE SRR, PRI . QRS 3 98 1% &
AR AL S FH AR right bundle branch block, RBBB NE
B, E W EZ W FEIESE 5 TAVR R 514 S R G 0%
YA
1.2.1 PRIE#] AR AGTPRIE] # 4 K © ¥ £ W #F
FEAE L JETAVRA J5 & 4 & = & 5 B
(atrioventricular block, AVB ) (1% it 57 i ) R £
— I [5] AR P BF 9 0 A 401 5] 45 52 TAVR 1) 58 3%
k£ 7 B W 2 B kB, R T PR ] AE K (R
W > 178 ms ) J2 A A P 0 RS P B A A B B
ph Sz B P T AN, — IR R TR BA B BT 5 4
A 127 BITAVR & #, & 3R 1 /7 46 )™ 5 (1) — B
AVB (5E X M PRIA]#H>300 ms ) & 52 [CIAIAVB
2N OR J5 R AR R 0 KR, (OR=14.79,95%
CI:1.65~132.74,P=0.016) ">, ixZFW] , RFTPR A
WAL K T RE S T B R T RGNS LEME 55 M , (5L
ETAVR R H 255 32 20 Hidh .
1.2.2 QRSUETEE  AFTQRSUEFEEWZETAVR AR
Jr A% T R G 0 T B N R . FE— T4 A 637
BB F R Z LA RET QRS FE B2 KT 120 ms
) RS & e LBBB XU LE IE 3 QRS 9 2
Fwn il 2. 5450 Ak, S — TRt R B, R
QRS Il 34 T 1Y H & AR5 75 B A R RO I 2 A A
g XU HE QRS 5 IE (9 S0 5 w5 11 345 4L Xl
RESE PR R QRS U 9 B K R B T 0 B T RE T
SR SR EETAVRRPFEAES NINES RS
it .
1.2.3 RBBB AR HAIRBBBETAVRA G & 4 & B
AVB FITG ZE 7K A U I A 475 245 A 199 5 5 0300

RZ—. MR LI, REifEAERBBB W&, ARG
T B A O L P RS 1 K A Rl 28 %, 1 G
RBBBHIH## H 10% °, RAETRBBBH & #, HAR
Ji & HDAVB XU /2 JC RBBB B 19 7.03~14.3
U7 IR 70 ] B B B R, R
HIAT o S BH 5 R 5 & A= 15 BE A VB 9 JRURS: I8 25 48 in
AR AN, B TR A S IR, ARG A T S L
5 R 5 T B O W A R ) XU S 3 1 Jn
FASET XM, AR A R S B AT RE R e TR
1SRG, HAE TAVR R 255
L BE T R G

ARHGCHE KSR, (PR EIUZER | QRS U v 4t
1 2 RBBB, ¥ 5 TAVR K563 R G 0% VA G
XEEFE AR AT LAYE R AR PEAG i 2255, B B
AIREY N 59 N NI e v NG 4 =1 P N S L 1
IME G R G B A R B AR
1.3 MBREASHEFEBFL AN X EZ ETAVR
o, TR IE R R AL T R G R 5 K A R SRR L
HEERLW, T EREED TR AR [ R K R A
I B RTR] A8 T B e A R A B X 1), BRAED 5K
RS (U Sapien 3) A4 E 17 B £ B T £ Sh ko, %
LVOT PG 3L/, 18-S BH & Az SR ARG 5 1
F B BB (U Core Valve ) 7E 4 A i 72 F AT fig £ 50 I
AHLHEA LVOT, MR C A5 5 2R G B AU R 3
a4 XU .

Chamandi C 2" WFFY & SR T 1 08 M S0 P g
Fp B R e A o S A% B (left bundle branch
block, LBBB ) i & A= %R 38 %, b 25 2 T EREE Y 7kl
[ (40 Sapien 231 B 6 %. Zouari FZ& " W58 &,
FEARTF AR SB35 b, I BRI 114 7 A o i A 4
FHAHAREN 16.3 %, W3 = TERBEY KRBT 3%,
Fadahunsi 002 > #f5¢ K ¥ ,6.7 % TAVR 8 %
ARJG 30 75 A AAE O IR LRI, H KR

(25.1% ) MERFEY RIFAR (4.3 % ) 1) 8 F Z MAFETE
25, H IR R TAVR AR 5 AR A I R 18 25 11
MST fER 25 ( OR=7.56,95%CI: 5.98~9.56), &3
VEREIR RIS BUAL 0] AR A S5 A% B 14 & AR
I RE R BB AR TS |, Rl 2 AE CCB R KU
o BERE G A IR S A ZE e 2
1.4 RPBEBMABZARANIETF 25694 TAVR
P NGREUECL IS NG ORI e S S A T E D S
B, W EIR IR ARE IR Y ik SO A
FEAE R R I T e S BUE SR A 1 & A

Z R 5E 0, R A TR 5 R 5 15 5 B
() % R YT . Baraka M2 % B Y o J AR
N R 3 S 1) B B2 18 70,42 % 1), A5 SRR Y
KU . Lenders GDWF ST 7~ , i 5 — A0
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CoreValve Accutrak 245, “FIIHAIRE M 8.4 mm
FAKE] 7.1 mm, F1 & LBBB Fl PPM A A MBS K4
RN T1.2 % FEAR R 50.5 %, F2 WA AR BE By 5 1%
S BE T XS B FEAR AT 5512 Almeida JG 45 75 i
KWL, IARERT 7.1 mm B FH K LS
RS T . Tacovelli F%[zﬂﬁﬁ%ﬁfmﬁﬁ: Sapien
3 IS, R A EE AR AN 1 mm, PPMIT B KU B4 1.41
¥, HAEATREE = 4.26 mm 2 A PO JIFE 1 25
FEA R A I B

AL, 3 B0 BRHE R F B2 2 52 TAVR R J5 O iR
SR EEMHINEZ—, TEXNRFRE > W5,
4 Zh KRR A B 3 54.5° B, BT & CCB Y & A4
N T 3.78 £%5( OR=3.78,95%CI: 1.86~7 .63,
P<0.001), iX —ff BE 9L 3 BT & CCB YA 37 fa A
., HOTREAIALHIALHE - BRK A0 E ShTORA f B2 vl fig
SR TR B B w A% | 20 TR0 L Sl
o TR R, RIS ] L 0% 2 f R
I, A S A2 B MU E J7 38, TR I T 1% S BH
4 XU

25 L ik, TAVR AR 1 (454 5 A A B AR X0 E
B2 RGN AT 240 38 P AR IR AR
i R AE T i AR B LA S R IR A B, 1T LA SRR
ARG CCBMEA R, IFueaE BE S .

2 RETESEERGITRE

TAVR AR B8 1 £ W #8 75 (transthoracic
echocardiography, TTE ), £ £ i85 i /i ( transesophageal
echocardiography, TEE ). Z HEMZ HECT ( multidetector
computed tomography, MDCT ) 3= 8l ik iR 38 M 4 = 3 ik
MAEER , 255 N T RERORRI DM, AT RGEVEAl
TEFR KA 3 28 GEAH Dt F R AIE , Ry R A 5 e 4% S5 4
AR BE LRSS A , IR S CCB XUB:

TTE Ay T 140 5 TR, W] 3 o g - 55 K Al 0
TR 2 2 Sl PDOME B T 5 0 B A, &35 J il D7) T ) i
IR (BE SO BRE ) KAl O 46 B0 (1 - e /ME /iR
1), W A R e A= AR B S A D IR, IR Sk
S E SR, ORI LY AT I LVOT BAZ
B FIWT LVOT 53 ER 19 FL 1 OC & , R PEAG R A A
JaXHE T R G R TE 8 KB $E 52 . TEE R 5 5
iR B B TR A b R AN SEAE . gk
At D) 10 B T RPN ES AL oA, JEHR T e 5
B 70 e 5 A S DI ) 5 A RO AR PR A vy, T 2% X3k
AL 5 A% T R G D B UIAROC 5 R &R £ 18 I T8I 7] 3 Bl
8735 28 (8] B JIE 8 5 32 3 Dk e E) e i) O 2R, 90 20 T
BRI PR BE , I A <6.5 mm B, 48R 5 = ) S /e
WS Dy AU, 5 AR B P B O A

TRIE . MDCT = 3l kAR &8 K 4= == sl ik il 45 1 5 S AR il
ffFIVEAL B AR, T T Al SR Wt =
O T ARG A I e Sl RO ER TR JE R R D DR A
PEAE LVOTIEZS S LVOT 1A/ 3 8l kA 2 1 AR FU AR
(] B AT 2 25 () B BB A B e I 58 R R
HRUEES . 4 s ki A 1 52 nT A a3 ikoETT A
PSSR, TR0 PR R AN B R B A
FEh B2 BRAE  R R EIM I Ak
FET LR N T BeE J B R 1220 W Tl
I, AT H SR BIRER | LVOT M A% 5 R G5 4R il b
B AT YR BRI S5 S R RN
[5G R, FERLIAS [ AR A 7505 Al AR T ML 3C
LY d AR

3 REESEHHEERIGKRRI

3.1 # A LBBB #&LBBBZETAVRAGH WK I
KAEZ — , R RFBIEM S, RAFE 4% % 65%
Z I8, LBBB &AM 3 B S A AL TR
FAR DL R E SRR B A VI OG . LBBB AYi2
W7 3= B T 0 B 8] (electrocardiogram , ECG ) 22 B1L,
HARAE A QRSP HERTBRZEK: (= 120 ms ), V1 FHEE
rSHIE QS 1, aVL, V5 V6 SECE T KR, 1F
TAVRAJS , #i & LBBB i & Al e RN O Sk
o= JJAERER M 28R E I ek . KZ4(1LBBB
s (9 TE AR I 1 N DR s (B 30 BB S R
FE1E, B R 2 LBBB R HEAJS 1 AE P R
TR AVB B KUK . LBBB X T (5% 05
FEESUL —J7 i, S8 F5E oK, B &% LBBB 545 5
HAHBET R GO ML B A AR )
FWER ML —Jrm, AU , LBBB
XA RBET % O ML TR TR S0 1 3 i A B s i A
BRI ORI, LBBB AR S A TR AT BE S 220 2
UiRg , 5 804 0 2 S 1L 5 2L (1eft ventricular ejection
fraction, LVEF )TF%L32JO

3.2 HERXZHEAVB TAVRGEHES = AVBH
KM R S A 5, G HUEFEAE A CoreValve 2
G ERE T, KRR . RER, PRI H
s B El = AVB I R AR =35 30 %, H 6.7 %11
BETEARIT 8 d NI BT R P i B sl =i AVB 0%,
1o BE B = B AVB Y BB R R B R 0 28 O
JH , HB Ay HE T A PR ) Sk A AR,
TR RS = AVB R L AR AR 22 5, LR
BUHEFARGEILREA, HEBEEWNEFAREILRNE
Ao RIG ECG 2 TR AE 3R 4 15 3 ol = B AVB [ FL 2L
TE R BN TR AR S5 AL 3 8 i
I, R R IR T T A5 AVB AR, %D HL Il R
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PRI BTG B,

3.3 AeHASREASHSEA BEELEP 5
B, 54 ] TV AR BE A G5 &AL T 22 6], Horp, —
JEAVB 4 451, 1 iRl B — 8 2 BLAVB, 1 Bl 22153 32
& S BH AR, 1B 58 & = AL BRI T a & R 5t
2 LBBB. PRI IEKE 5 50 57 — 0% Z 8] 1)
& FIEIR A 5, 1 QRS I 11 58 BE AR A ) o] e Sz et %
AL SEEFERITELE . Poels TTZ 1553 106 Bl TAVR
BEARG 8 FIHEBLRBBB, BTy 12 HJE4A 3 filf
FFEEA7#E RBBB.

4 RERPEERE

4.1 WeabHoERIFEG SR ETAVRUEEH &
W I o R M, DB A A BUR S B CCB
a0 Bhad R, RENS ST RGBS R e iR
PR — P83 o A I e L T PR Ak R e Bk
AR AR G 70T B BB A T PO i R . R
SRR R A R 0 RO F M T 45 R e IR
PR R, SRR E ARG ONE SRR R IE
W, HLBAT P 0 Bt 2R sl i S BHLA | Ife st e
F S S TEAR G 24 h & 48 h NG . SRT, X TR
Je HBLRESEME AVB S0 ahid 2% H R BEE i 25078 7 4
IEM RS, AT R e B AR I s R e AR ) (5 s ],
BT A ORI RA Y, BAT S,
fe I 4 L AR P I 5 ISR IO R 90 2 R 155 O A
S U R A BEODR A TR T AN PR R . T KU R
A RE 2 TE A 5 UK PN 22 f I I S e i, DA £
DEYI e RS
4.2 MR EGHAESER TAVRAJGFCCBIA
A ARA S BB 38 A 56, 38 1T RE v K R 5 JR 3 4
FE KX S R G R . B R R R BT
2 HIPTRAEF , REAEA I 40 i 7 RR L2 B 4 iy
B SSRGS Y, DT 28 ik % 5 AR L 7K
Jifr, B S LA B L TR, i st 7 DR R I 2
A BEFEAR AR 5 T30 CCB 1Y S A=, Wi ik KA o U R
THHIACR

Oestreich 25 —T590 A 167 I TAVR S5 1
HFE T &I, RETHESZ W B B R IR M EEAR S
30 d N IC— AR AR A O A 853 (0 % ), T A
W TR R B R R 19 % Y R T B A K A
DEEEEE(P=0.04), $2 /805 Kz T 2 1T g 8 5y i
JoRE S ZHLLUK I, AR08 AVB I K& A . Tiago 25
R 4 28 AT 08— S [ B IS, A 341 B2
HMKTAVRE#H, Hh 63 3% FHEER T2 T
B T (3R 125 meg IR B ). 455 o,
W AR AN D E 2R A AR N 19.9 %, X R4

H15.2%, ZRIGI#E L (P=0.277), ZWF5EIN
R, AR B e S5 2R AT REE LA AR IS A% S BH
w e A B E A YE . Bernhard $[38]E~Iﬁj@ﬂﬁﬁ
BEPERIFSE %) 2 213 5 TAVI 5 25 4705 5] 343 DC it
AT, G5 R AR TR 1432 RGNS B T R R TT
H B TE 30 d MK AR OB HE 25 48 A FIUBT & LBBB
B A I Lk kAR RS X IR 4] 1 3 22 5 (345 % Al
40.2%,P=0.443), WF5FE NN, RJ51E S A0 3
BRI AT BRATS AAUARE 45405 o 2, 0 R ol o 3 AN
PLRBEET I, RORABR . BRI TR MRS
AR TAVR ARG & A 5 458 —, G
JEAGIEE SRR L
4.3 SEMmomEAeHE TAVRARG CCDZH WL
RAE , FERT e — b P As |, T BeYE A8 R K A PR
Bl FEUCRAENLT , o VRO A S RS A R — i
FEOR MR PP PG S A o R R e R
FE BT SRR DI 3R G AN 0 B B R AP O I P R
A
I VO RS Sl — A T2 B [ R R B

T B R — A A ik op e A= B AL RR , HER 1 R T A O
E=NA A | R U = gl N A T S WA S
ok A 2 DA JC TR 2 b T R IR R T X — 7 X
A ELAL GG By A4 Y R 36 R 5 K A AR AR T BR
W T AR B B AR IR RE , WAV A G
gl $ETF T B A B EF I8 B R etk . Jbat Z pT R
BE ARG A Sk i — T £ b P9, g 2022
FE3H 1T HZE20234E3H 1 HEPE 13X =&
e 4% TAVR 1Y 58 % 688 ], 7TETAVR R HH 5 TAVR
Ja VAN A% S B Ay (146 =5 B2 AVB L 58 42 CCB
% — B AVBA IE T & LBBB ) (1 70 161 58 % 4 A &
PO N IA 7 78 R 1, Wl ik Ve e AR
DU 8 1L SRR AS R SrLk ek B . 455 R, TAVR
AR5 K AL SRR R, 75 .7 % FE s PR O IR
B EIRYT 1A A 5 AT BEAE A K A O R
v 688 WITAVR & H A, 1/ H ik A P 0 i A 48
TN RN 2.47 %, 5545 BE 17 R W AH L BH I AR
(8.28 %), TEANTE ELAE A A OB RFEES10 BE
M, 18.6 % 1) B E FE o VE MO IE R AR AT 32 48 h N
WEAL T, 571 % M BHE e 3 48 R IR E 5=
Leong D2 I HFGY & 9, 7E 1 130 il TAVR g%,
6.1% (n=69) AN K 7k A MU JIE S 4 A A F8AIE
(B T 50 2 L P O R A8, I 2
FLE N IR G B 2 AVB (55.2% ), B &
LBBB (26.9% ). 5E 1.0 8 i 92(20.8% ) % i I
P AR Y B BRI (2.3 £2.4) d, 2 44.8%
) S8 3 e 2 AR AT B 1) () 5 SRy i A AP o T S 18 4 AT
Ao WAN, TR Z ok AV DRSS R E T A5



MR AR T2 2025 4E 3 A4 2 5 45 3] Contemp Intervent Med Eletron J, Mar 2025, Vol.2, No.3 77

iR 27 % FE A J5 B U R) A P8 A0 2RI (<1 % )
L ZE RN <10 % [0 5 i ), $2 78 5B 53 £ 5 1T g
Ry — 3k PEAL T B, JRAS T b G A P O R A
A

I PO IR E S — A TR RIS
AR Z A1) B 7%, FETAVR AR5 CCB A
A SN, A I R L 2 e A I
PUIX 43 A% S BEL s 2 B PR IS SR R ek | B G RN LY
AR AR AR, DT S B0 B A A o 1 A A Ak 1 A
TRYT AR

5 kAMEOREEERSRENRIE S RLEE

5.1 AR FEFEAGARGIEE TAVRARG,
DAL S RGO H LT KORE 2 — , F#0i J& LBBB
FIAVB. 7EXEEMEALT , ACAME O IE R SR AR
A1 380 5 MR T % S BEL A A 2 78 ™ i R B DA SR 1)
I R

5.1.1 SES=FFAVB HES = AVBZETAVR
A5 fe R ™ A I R RE 2 — , 38 H R B P AL
E ol TR £ ol i 0 1 5 N o~ G = N S DTN S B
GEREAE B D . RIGRPILR, B W &
3 Ao I s R 2 A R IE R0 R WRTEAR S 48 h N
AVBHEZAEAE , HAR WAREZ MG, IR %5 K A MO
ER RS R A X T RLE AVB RERS E 4TI 1
FL I E ST TSR b G AN B O I A AR
A

5.1.2 LBBB X} T & i LBBB, & 4 45 1iF ) AH T
S A%. 2019 4722 ELO R 2= SR T FR/ANH K AR
(438 F PR E AR A AL T 575 058 B BT
XFTAVR AR J5 & LBBB A48 5 & U H. 5 % M (-
X7 F TAVR RJ5Hr & LBBB H &, #5 PR [a] 5 QRS I
R AE K > 20 ms, 3L QRS U Hf 7] 1> 150 ms,
PR [A]1]>240 ms, X B H P AR L VEm EE AVB K
o E NBE, N E O L W s ) 2520 2 ~4 8 I )
PSR N AV, MBS ILR , f gk — T
JRHL ARG A AR TG A RS UL RSV Hb R
D HLAL SRR DL, A B RO AVB B fa R
REAERF IR R BT HV [ 5 5 B AVB R AE YA G, 24
HV A8 > 65 ms i, BB AVB KU 4 4.9 £512 ik
PO IS5 2 25 78 2021 4 & A7 B o0 I RS 487000 U 17
FAARIRI T IR R ) 5, X TAVR ARS8 & LBBB H.
QRS F8 8 > 150 ms PR [A] 1] >240 ms (9 & OF BLAE
ARG 48 h N TCiE—20 184 ), 2% J8A T B 240 FL Bl
ARG AT, LM B AR v DA AR A . AE LB AT
BE A, — B & A= QRS FI/ B PRI A ZE K, @ IUTE
BEAER WA 5 d ", 45T B R s i e a , Rt A

i A AGK AR O BERS RS , R BET 1% S DI RE ATk
BRERZAVBENF RN 5L, ZETAVR
AJG byt b, # BE W &k LBBBRpLLFLE , 3 A
O Ry RE S AL e, GNLVEF #EA7 0 T % A2
O ZE PR ARG AT, R e AT BH S A0 ) 3 0
FER , AL 2 RO WP [R5 R R YT . O R R D R
AT AT LIl s Ak O MR e Y | A3 O I B4 I 0
PR, T 3 LVEF, D802 00 1 5808 i ik, 2 f 3
F A 355 I R Bl T

25 Rk, AR FZER ) CCB B A R (Y 48
fE . XFF i B =B AVB S AU IR 2 0 Tk
BB Ay B OCH B, X T & B LBBB, W 7545 &
BE MG RE IS O RRIR L A I
5.2 REBHEANGRENI ETAVRA)G, E#H
AR LR — 8 28 HAM R e sk i . R
Je WA 30T 1) B PR B B R LR DL R A 6 T ok
FERAER RIS ARYLECEE . B, Ok
PR R HE LAY 7K P O I A B 2R AT B ML LA
e, ARG 48 h & 7 d. SR, 240 CCB J& th /K il
RAE G, S AT 380, AT LR 2 S ] ) HE AL 19
iBo I, X FTAVR ARG HBLCCB 3, dElk
68 P I RE 1 O RS R 2 R AT L, Db i R R
DB R AR O IE R ZR A . X TFTAVR RJG H
MU & FF22 LBBB (B, AL REA 4 H 2 WG y7
ToRL, W 2 AT O R R R 2P IE YT DLk O = A AN
[HEZS

B2 TAVR AR 5 A ER A W BAER LY 25 6
SR ML SR RREER ] DO DIRRIRA DL L
AHCTUN 2, AU, AR ES AR A B AL 2 T A
LA B AT AR 25 5 P EA |, 80 DR AE AT HL R
BE RIS L RIRYT

6 l%\ glj:l:

TAVRAE R —FpRIHT A ARIT FBe, Mok bk
BT EGEMERFARASBENAEGER, i, K5
CCB W & A AT 8% J& TAVR IR Y7 i B2 () — 30 5 K Bk
. BF5E R, TAVR AR J5 CCB W & A WL & 4%,
T N T AR R R R RS AR R rh R R R AR LU
KARGDHEE S HEZSMHRZE ., ARSI, I
Af A Pl 25 A fT O 2 R A v S B, SR s R
IS o 7 o 5 1 A [ S 0 T 3
FEAE Jy— BB 5 BRI, RE NS A A0 > AN % L
B AR AR A | I R B R — AN T 42 4 (R L
Z T, DT B o A b ) DT A S LY 1) T 3 A
PE o 7K A B L4 O A 8 A1 10 AR i 1 S BEL
FY SR | BB I PR R B RO D R B 25 5 HI T, T



. 78 .

B AEZER T4 2025 4F 3 A48 2 4 55 3] Contemp Intervent Med Eletron J, Mar 2025, Vol.2, No.3

HIEX T8 & B9 LBBB £ 35, o7 4iE < W e ] 8% 4
i RN BRGSO, ORI ARG YT
FE e B 2 g N VT BB B T GE O EDIRE, 1R
T B3 0 A 3 T

SR, R TAVR AR J5 CCB B & A= HLHil | it
W7k KSR IS O T g b (AR £
Rt Rl 24 ), HJRAE CCB A K1 TS B A
FESISE T A% 5 22 9 140 52 W) KA A TN A 760 ) ) 2 5y
M. BEEIIRERMA R oKt A2
SR AL N T BERINA, KRB 2 I TAVR
AJG CCB B IR e HE SIS HE RN TR &
s R KIS

ABAR IHEHEAHFARE LA TR

Sk

[1] Ruge H, Deutsch MA, Erlebach M, et al. TAVR in
patients on hemodialysis: outcome of a high-risk patient
group[ J ]. Heart Surg Forum, 2020, 23 (5): E611 -E616.

(2] ¥R, 2w, BN, % 258 BRI B 50
JUEAL S BEL A S HOF AAEAISRBITFE L) . R B A 2%
i, 2023,50(1): 61-64.

[3] Auffret V, Puri R, Urena M, et al. Conduction
disturbances after transcatheter aortic valve replacement:
current status and future perspectives[]]. Circulation,
2017, 136(11): 1049-1069.

[4] Itach T, Loewenstein I, Zahler D, et al. Transcatheter
aortic valve implantation in small and very small aortic
valve annuli: a propensity—matched analysis between
self-expanding versus balloon—expandable valves[ ] ].
Catheter Cardiovasc Interv, 2025, 105(3): 624 -632.

[5] Abdelghani M, Mankerious N, Allali A, et al.
Bioprosthetic valve performance after transcatheter
aortic valve replacement with self-expanding versus
balloon—-expandable valves in large versus small aortic
valve annuli: insights from the CHOICE Trial and the
CHOICE-Extend Registry[,] 1. JACC Cardiovasc Interv,
2018, 11(24): 2507 -2518.

[6] Cheung CC, Mori S, Gerstenfeld EP. latrogenic
atrioventricular block[ J ]. Card Electrophysiol Clin,
2021, 13(4): 711-720.

[7] Maeno Y, Abramowitz Y, Kawamori H, et al. A highly
predictive risk model for pacemaker implantation after
TAVR[J].JACC Cardiovasc Imaging, 2017, 10 (10 Pt A):
1139-1147.

[8] Kikuchi S, Minamimoto Y, Matsushita K, et al. Ratio of

left ventricular outflow tract area to aortic annulus area

[11]

[12]

[14]

[17]

(18]

and complete atrioventricular block after transcatheter
aortic valve replacement for aortic stenosis[J]. Int J
Cardiol, 2024, 397: 131608 .

Zaid S, Sengupta A, Okoli K, et al. Novel anatomic
predictors of new persistent left bundle branch block after
evolut transcatheter aortic valve implantation[]]. Am ]
Cardiol, 2020, 125(8): 1222 -1229.

Poels TT, Stassen R, Kats S, et al. Effective distance
between aortic valve and conduction system is an
independent predictor of persistent left bundle branch
block during transcatheter aortic valve implantation[ J ].
Medicina (Kaunas), 2021, 57 (5): 476.

Tichelbdcker T, Bergau L, Puls M, et al. Insights into
permanent pacemaker implantation following TAVR
in a real-world cohort[ J ]. PLoS One, 2018, 13(10):
€0204503.

Apiyasawat S, Chandavimol M, Soontornmanokati N, et
al. Ventricular pacing dependency after transcatheter
aortic valve replacement: a prospective cohort[ J].
Cardiovasc Diagn Ther, 2023, 13 (4): 628 -637.

Bagur R, Rodés—Cabau J, Gurvitch R, et al. Need for
permanent pacemaker as a complication of transcatheter
aortic valve implantation and surgical aortic valve
replacement in elderly patients with severe aortic
stenosis and similar baseline electrocardiographic
findings[ J ]. JACC Cardiovasc Interv, 2012, 5(5): 540 -
551.

Khawaja MZ, Rajani R, Cook A, et al. Permanent
pacemaker insertion after CoreValve transcatheter aortic
valve implantation: incidence and contributing factors
(the UK CoreValve Collaborative)[ J ]. Circulation, 2011,
123(9): 951-60.

Nazif TM, Dizon JM, Hahn RT, et al. Predictors and
clinical outcomes of permanent pacemaker implantation
after transcatheter aortic valve replacement: the
PARTNER (Placement of AoRtic TraNscathetER Valves)
trial and registry[]]. JACC Cardiovasc Interv, 2015, 8 (1
Pt A): 60-69.

Guetta V, Goldenberg G, Segev A, et al. Predictors
and course of high—-degree atrioventricular block
after transcatheter aortic valve implantation using the
CoreValve Revalving System[J]. Am J Cardiol, 2011,
108(11): 1600 -1605 .

Gaede L, Kim WK, Liebetrau C, et al. Pacemaker
implantation after TAVI: predictors of AV block
persistence[ J ]. Clin Res Cardiol, 2018, 107 (1): 60-69.
Chamandi C, Barbanti M, Munoz—Garcia A, et al. Long—



MR ABE2FRTZ45E 2025 4F 3 A45 2 4 55 3 W] Contemp Intervent Med Eletron J, Mar 2025, Vol.2, No.3 ° 79 °

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

term outcomes in patients with new—onset persistent
left bundle branch block following TAVR[J]. JACC
Cardiovasc Interv, 2019, 12(12): 1175-1184.

Zouari F, Campelo—Parada F, Matta A, et al. Conduction
disturbances in low—surgical-risk patients undergoing
transcatheter aortic valve replacement with self-
expandable or balloon—expandable valves [J]. Cardiovasc
Interv Ther, 2021, 36(3): 355-362.

Fadahunsi 00, Olowoyeye A, Ukaigwe A, et al.
Incidence, predictors, and outcomes of permanent
pacemaker implantation following transcatheter aortic
valve replacement: analysis from the U. S. Society of
Thoracic Surgeons/American College of Cardiology TVT
Registry[ J . JACC Cardiovasc Interv, 2016, 9(21):
2189-2199.

Baraka M, Kamal D, Mostafa AE. Depth of implantation
in relation to membranous septum as a predictor of
conduction disturbances after transcatheter aortic valve
implantation[ J ]. Indian Pacing Electrophysiol J, 2024,
24(3): 133 -139.

Lenders GD, Collas V, Hernandez JM, et al. Depth
of valve implantation, conduction disturbances and
pacemaker implantation with CoreValve and CoreValve
Accutrak system for Transcatheter Aortic Valve
Implantation, a multi-center study[.]]. Int J Cardiol,
2014, 176(3): 771-775.

Almeida JG, Ferreira SM, Fonseca P, et al. Association
between implantation depth assessed by computed
tomography and new—onset conduction disturbances after
transcatheter aortic valve implantation[]]. J Cardiovasc
Comput Tomogr, 2017, 11(5): 332-337.

lacovelli F, Pignatelli A, Giugliano G, et al. Prosthesis
depth and conduction disturbances after last generation
balloon—expandable transcatheter aortic valve
implantation[ J ]. Europace, 2018,20(1): 116 -123.
XK, Bt , i, 55 2948 R E AR S
WAL R B FE R P R e B [ 1. A A
RG24 2475, 2024, 32(1): 32-38.

Benjamin MM, Rabbat MG. Artificial intelligence in
transcatheter aortic valve replacement: its current role
and ongoing challenges[ J ]. Diagnostics (Basel), 2024,
14(3):261.

Zhang K, Gao Y, Lv J, et al. Artificial intelligence—based
spiral CT 3 D reconstruction in transcatheter aortic valve
implantation[]]. Comput Math Methods Med, 2022,
2022: 5794681 .

Lachmann M, Rippen E, Schuster T, et al. Artificial

[30]

[37]

intelligence—enabled phenotyping of patients with
severe aortic stenosis: on the recovery of extra—aortic
valve cardiac damage after transcatheter aortic valve
replacement[ ] ]. Open Heart, 2022, 9 (2): €002068 .
Mas-Peiro S, Lhermusier T, Urena M, et al. Late
arrhythmic burden in patients with left bundle branch
block after TAVR with the Evolut valve[ J]. Europace,
2025,27(4): euaf057.

Nazif TM, Chen S, George I, et al. New—onset left bundle
branch block after transcatheter aortic valve replacement
is associated with adverse long—term clinical outcomes
in intermediate—risk patients: an analysis from the
PARTNER I trial[ J ]. Eur Heart J, 2019, 40(27): 2218 -
2227.

Urena M, Mok M, Serra V, et al. Predictive factors and
long—term clinical consequences of persistent left
bundle branch block following transcatheter aortic valve
implantation with a balloon—expandable valve[ J]. ] Am
Coll Cardiol, 2012, 60(18): 1743 -1752.

Bar—-Moshe A, Abu-Salman A, Frumkin E, et al. A
proposed algorithm for management of patients with left
bundle branch block post-TAVR: 1 -year follow—up[ ] ].
Heart Rhythm 02,2024, 5(12): 873 -882.

Toggweiler S, Stortecky S, Holy E, et al. The electrocar—
diogram after transcatheter aortic valve replacement
determines the risk for post—procedural high—degree AV
block and the need for telemetry monitoring[ J ]. JACC
Cardiovasc Interv, 2016,9(12): 1269 -1276.

Poels TT, Engels EB, Kats S, et al. Occurrence
and persistency of conduction disturbances during
transcatheter aortic valve implantation[]]. Medicina
(Kaunas), 2021, 57(7): 695.

I, KRR, SR, A S ol RS
e S B S8 N R R AR B PR R VR [ .
PR AR AR L 2023, 51(6): 648 -655.

Oestreich B, Gurevich S, Adabag S, et al. Exposure
to glucocorticoids prior to transcatheter aortic valve
replacement is associated with reduced incidence of
high—degree AV block and pacemaker[ ] ]. Cardiovasc
Revasc Med, 2019, 20(4): 328 -331.

Tiago C, Dias Vaz M, Marques A, et al. Intraoperative
corticosteroids and pacemaker implantation after
transcatheter aortic valve replacement[]]. Cureus, 2024,
16(3): €56824.

Bernhard B, Okuno T, Cicovic A, et al. Systemic
corticosteroid exposure and atrioventricular conductance

delays after transcatheter aortic valve implantation[J 1.



80 -

B AEZER T4 2025 4F 3 A48 2 4 55 3] Contemp Intervent Med Eletron J, Mar 2025, Vol.2, No.3

[39]

[40]

Cardiovasc Revasc Med, 2022,37:1-6.

Chang S, Jiang Z, Liu X, et al. Permanent pacemaker
reduction using temporary—permanent pacemaker
as a 1 —month bridge after transcatheter aortic valve
replacement: a prospective, multicentre, single—arm,
observational study[,”. E Clinical Medicine, 2024, 72:
102603.

Leong D, Sovari AA, Ehdaie A, et al. Permanent-
temporary pacemakers in the management of patients with
conduction abnormalities after transcatheter aortic valve
replacement[ J ]. J Interv Card Electrophysiol, 2018,
52(1):111-116.

Rodés—Cabau J, Ellenbogen KA, Krahn AD, et al.
Management of conduction disturbances associated with
transcatheter aortic valve replacement: JACC scientific
expert panel[ ] ]. ] Am Coll Cardiol, 2019, 74(8): 1086 -
1106.

[42]

[43]

Raad M, Greenberg J, Altawil M, et al. The transcatheter
aortic valve replacement—conduction study: the value
of the His—Ventricular interval in risk stratification for
post—-TAVR atrioventricular=block[ J ]. Struct Heart,
2024, 8(5): 100296.

Glikson M, Nielsen JC, Kronborg MB, et al. 2021
ESC Guidelines on cardiac pacing and cardiac
resynchronization therapy: developed by the task force
on cardiac pacing and cardiac resynchronization therapy
of the European Society of Cardiology (ESC) With the
special contribution of the European Heart Rhythm
Association (EHRA) [J]. Rev Esp Cardiol (Engl Ed),
2022,75(5):430.

Zhang S, Shan Q. Discussion of LBBP synchronization
effects in HF patients with LBBB and comparison with
BiV-CRT[J]. Heart Fail Rev, 2022, 27(6): 2181 -
2186.



