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[EZE] a6 T E R 2 8 SRS (TAVR ) Jra50R 825 A5 O A% B 2 2 1 10 S L
YERFTUG RN, ek 645 2017 4F 9 J % 2018 4F 1 HAEFREM T TAVR AR E E F SRR 7 ol S it i A i
FEN G . NFE =) J-Valve 5% Venus-A J§EHEFT TAVR AR, P4l TAVR ARJGIrCRIf&AE&Z A H0L, WEE TAVR A
ORI S B & U AT S BT 2 A 000 B A e R ) Co B R PR 2 G 100 o ARARE 1 e 2 A5 A A O A S B, A R 43
R EIE R AR SR, AR E R TOR . R CEE 506, 4% LA 16 i,
DHEIER A 12 #], 5 TRRMA 4 B, TAVR RJGAGEIIK [ (1 114.87+£802.32) pg/mL vs (530.39+276.26 ) pg/mL,
P=0.026]. EBhPRIREEREIEZE [ (83.0637.76) mmHg vs (24.14%9.73 ) mmHg, P<<0.001; 1 mmHg=0.133 kPa]
A E SRR RS [ (466.00+82.30) cm/s vs (249.30:43.98 ) cm/s, P<<0.001] F&AK, Ze.0Z 47 AN Z
5/ [ (5.4120.83) cm vs (4.93+0.52) cm, P=0.010]. AJ5ICEA 2= FahlioRsR, 2 64 15ThhE
SILREPR IR IR DI REEAL, o 1 17 LUMBGENTRYT . Irf B (R B ¥ Jestr N@MME%\Mﬁ
W PR MAE AR AN R A . A 4 6] (25.00% ) B BB A DIEE SRR, Heb o1 gy et
SBHA, BRI R S8 A A R S A% B s 1 B S A B, AR B R R S o At e R A S B 5
75 2 B 5E M AE RS A B o X 4 R R B S8 A ZE R AR SRR o T BE Al 2 A K A
RS AT . O IE R A S R R ARG R IIRE . ML KT RN AR K Ae 0 ZE 451 5 g
ZEFHTGITHEXL (P ¥>0.05) . £&#& NHAEAMER TAVR ARGEA %10 E EoRE T2 H
JERARED, ARG AR A 58 A Ar R S A% S BELA S50 A% S BELA , FLHCE AR 5 B ZE A S5 B O A R AR &
AL T RETCHA 5200 .
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Cardiac conduction block after transcatheter aortic valve replacement

PAN Jia-jun, TANG Xiao-jun, QIAO Fan, LU Fang-lin, XU Zhi-yun, LI Bai-ling’
Department of Cardiovascular Surgery, Changhai Hospital, Naval Medical University (Second Military Medical University), Shanghai
200433, China

[Abstract] Objective To evaluate the effectiveness of transcatheter aortic valve replacement (TAVR) using domestic
valves for treating aortic valve stenosis or regurgitation, and to explore the incidence of cardiac conduction block after surgery
and its influence on the prognosis of the patients. Methods The patients with severe aortic valve stenosis or regurgitation
receiving TAVR surgery in our department from Sep. 2017 to Jan. 2018 were enrolled in this study. The TAVR surgery was
performed with domestic valves (J-Valve or Venus-A), and the outcomes and incidence of complications were assessed after
surgery. The patients were observed for the incidence of new-onset cardiac conduction block during and after TAVR and the
recovery of arrhythmia during hospitalization. According to the presence of cardiac conduction block at discharge, the patients
were divided into normal rthythm group and conduction block group. The baseline and postoperative characteristics, and left
ventricular structure and function were compared between the two groups. Results Sixteen patients were enrolled in this study,
including 12 in the normal rhythm group and 4 in the conduction block group. Brain natriuretic peptide ([1 114.87+802.32]
pg/mL vs [530.394276.26] pg/mL, P=0.026), aortic transvalvular pressure difference ([83.06£37.76] mmHg vs
[24.1449.73] mmHg, P<<0.001; 1 mmHg=0.133 kPa) , maximum transvalvular velocity of aortic valve ([466.00+82.30]
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cm/s vs [249.30+43.98] cm/s, P<<0.001) and left ventricular end-diastolic diameters ([5.41£0.83] cm vs [4.93£0.52] cm,
P=0.010) were significantly decreased after TAVR. After TAVR, there was no or only mild aortic valve regurgitation. Two
patients with renal insufficiency developed deterioration of renal function, and one of whom received hemodialysis treatment.
There were no death, acute myocardial infarction, stroke, or severe vascular complications during the hospitalization. A total
of 4 patients (25.00%) had new-onset cardiac conduction block, including 1 patient with complete atrioventricular block who
recovered to complete left bundle branch block, 1 patient with intraventricular block who progressed to complete left bundle
branch block, and 2 patients with complete left bundle branch block during hospitalization. At discharge, the 4 patients still had
complete left bundle branch block. There were no patients requiring permanent pacemaker implantation during the hospitalization.
There were no significant differences in the postoperative liver function, renal function, hemoglobin, brain natriuretic peptide,
or cardiac structure and function between normal rhythm group and conduction block group (all 7>>0.05). Conclusion TAVR
with domestic valves can effectively reduce the aortic transvalvular pressure difference with fewer complications. It may cause

complete left bundle branch block, which has no significant influence on the short-term adverse cardiac events and cardiac function

after operation.

[Key words] transcatheter aortic valve replacement; complete left bundle branch block; pacemaker implantation; left

ventricular ejection fraction

bt 26 8 E o koI E e ( transcatheter aortic
valve replacement, TAVR ) i R HZ, TAVR K
CL A B R B 22 3 A AR AR B XU 1Y) 3 5
Jok e AR B ) EBE . A X TAVR AR5 B9HF5E
IR AEBL, PrEAL SRR (atrioventricular block,
AVB) | AHRZAE S (left bundle branch
block, LBBB) 5218 O AR H & TAVR AR UL
MYIFRAEZ —, T HA ST B T 28 ATK A
g AN TAVR AR BN TR L
N E SEH S8 ") A R CoreValve REAFANSE F 2
AL/ E A 7Y Sapien HEAR, T SBAT A B AU
JEEAIT 58 o G, (H E IR Rk > . ARFSE
BFE T A0 AR TAVR AR BT8O KAE
GO0, H SRR S5 O A% S BEL 1) A AR A 10 S L
X R TS 52

1 FRFTTE

L1 BRRAS B 2017 4F 9  E 2018 4F
1 A MR T AR S ok sl 2 36 [ g S} 2
ifiz% 2> ( Society of Thoracic Surgeon, STS) ¥4
PRl e fE i ZE TR BT TAVR A 55 3 Bl ko pk
AR EE (RIPYEIEEKTAOZEEAL
eI EE R L ) o HEBRARHTA K AR
PERE A B . AR N B AR R [ T-Valve
M (Z0dRAe, TINRES PR IR A W AR
7 ) 8 Venus-A JfEE ( Z3ifkRts, BulE ST
B A IR A A A )

1.2 MR E 4 X7 TAVR REYEE TA

[Acad J Sec Mil Med Univ, 2019, 40(8): 902-908]

HI . ARSFUH B BeErks il m g+ . B 2hRe . i
IR R AL 12 RGO, 7R ARETAL
BEriA s OB R A, M DR/ =S
1534 (left ventricular ejection fraction, LVEF ) |
T By Ik AR 5 e s 22 R 32 Bl IOk R e R B R It 9 32k
G IORARJEIETT . 2P0 UEESE . BkAsrh . B
REANA . A HE T R S R R O, WS
TAVR ARHVHIAR 8 & DAL B (G145 AVB .,
PR A BE A 2 N AL S RH ) R AR 10 S A e
ORI ARG, FFARYE Hh BE it R S AA 7RIS
U0 WA S BHL i 18 S8 8 43 D AR IE e RS S S
W, R EA LR RIFIHAAE L=
EAT A RSPYINT

1.3 Zitsas N SPSS 25.0 bk T4ii#
ST FFEIERS I EFRILL x+5 FoR, JE
ER TR GORI i (F/IME, & KME)
Fon, RGBT E - B R . TR TR
ZH A eER S A A ¢ ke sk e aer, 4HINTF
ARG B FE SR RO ¢ K565 THECFORH iR
JH Fisher BIHEAR 2, KKk (o) 4 0.05,

2 # R

2.1 BHEALEFAH 17 TAVR REHIL 17 6, HE
i 1 IR FTAE A O IE e A S ) o AR
=, e plBE AL, Hd B 124, 46 &
BIRLRGORILER 1,

22 BEFBEFRAMENL 16 BIEE T, 4 IR
RE A J-Valve HEfs, 1 HlZ#HishkE A Venus-A
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TERE, 11 BIA s k& A Venus-A R, A j5dk
4] (25.0%, 4/16) B I &0 HEAL S
We,OH 1 B (6.3%, 1/16) TARH I BLSE AT
AVB, RJF% 2 RIKE, WA5E4t: LBBB; 1 1
FTARF B4 ME LBBB, HBER RIKE; 1 6T

RIGH 5 R sE4tt LBBB, HBERRIKE ;
1 BRI E AL B, 5 R R etk
LBBB, Bl AT . Jo—Fl B E T 2 A KA
(eI TREEE A

#1 1TTAVR REEEZER
2% 41t N=16 DEIERA N=12 e R N=4 Pl
AR (%) 21(8,56) 21(8,56) 27(14,54) 0.855
L n (%) 4(25.0) 2(16.7) 2(50.0) 0.245
L 1 (%) 3(18.8) 2(16.7) 1(25.0) 1.000
BEfE PCI/CABG n (%) 1(6.3) 1(8.3) 0 1.000
FHLE 1 (%) 13(81.3) 9(75.0) 4(100.0) 0.529
BHIRIA n (%) 1(6.3) 1(8.3) 0 1.000
P PR FEE IR n (%) 2(12.5) 1(8.3) 1(25.0) 0.450
PP IENS 7 (%) 3(18.8) 1(8.3) 2(50.0) 0.136
WEAE TIA/MZEH 1 (%) 1(6.3) 1(8.3) 0 1.000
MALTZE® ¢/(umol « L) 10.15(5.10,17.70) 10.15(5.10,17.70) 9.55(5.20,17.70) 0.903
PRI R M z5/(U « L) 24.5(7.0,409.0) 24.5(9.0,409.0) 21.5(7.0,60.0) 0.671
LT ILEF cy/(umol « L7 94.5(50.0,305.0) 94.5(50.0,305.0) 85.5(64.0,215.0) 0.808
LT A pe/(g L7 126(51,149) 126(51,149) 115(95,135) 0.808
NYHA D IIie a9 n (%)
1 4(25.0) 3(25.0) 1(25.0) 1.000
m 9(56.3) 7(58.3) 2(50.0) 1.000
v 3(18.8) 2(16.7) 1(25.0) 1.000
AR pu/(pg » mL™") 1 107.84(12.00,2 655.70) 1461.88(12.00,2 655.70)  337.32(39.86,1 239.87)  0.090
LVEF* (%) 55(32,65) 53(32,65) 58(53,62) 0.274
L EEF AN d/em 5.4(4.0,7.0) 5.4(4.0,7.0) 4.7(4.0,6.0) 0.217
JE EEF AT V/mL 134.0(14.0,241.0) 134.0(14.0,241.0) 124.5(84.0,204.0) 0.628
TR R 25" p/mmHg 82.5(0.0,153.0) 82.5(0.0,153.0) 81.5(73.0,125.0) 0.952
TR KIS IE" viem e s ') 458.0(282.0,619.0) 466.5(282.0,619.0) 452.0(428.0,561.0) 0.620
=S 7 (%) 5(31.3) 5(41.7) 0 0.245
FBKE " V/mL 4.0(0.0,31.2) 4.5(0.0,31.2) 3.5(2.0,21.0) 0.844
FHKARFFNAE" d/em 2.20(2.00,2.50) 2.25(2.10,2.50) 2.15(2.00,2.20) 0.186
T+ EFIKNFE" diem 3.9(3.0,5.0) 3.9(3.0,5.0) 3.6(3.0,4.5) 0.670
F AR EAR" d/em 2.20(2.00,2.50) 2.30(2.10,2.50) 2.15(2.00,2.20) 0.132
{EBERF AL ¢/d 21(8,56) 21(8,56) 27(14,54) 0.855

B (B/IMEL B AE). 1 mmHg=0.133 kPa. TAVR: 22545 T sl kil 40, PCL: 48 2 5k Sk A, CABG: 5tk s fik
SERETAE AR TIA: SRR I 2 /E; NYHA: 2129000k h2s; LVEF: ZE.0: 28 50 1M 354

AR IEE B E N R 2 ] 25 mm
J-Valve. 1 #4] 29 mm J-Valve. 1 4] 20 mm Venus-A.
1 4] 23 mm Venus-A, 3 ff] 26 mm Venus-A Fl
4 ] 29 mm Venus-A, /U AEHH 4 N 0
B 1 4] 27 mm J-Valve, 2 ] 29 mm Venus-A Fl
1 f4] 26 mm Venus-A . fEREHAME], 2 #IA FDIEEAN
S SLRREE R IS T ee Ak, o 1 AT
MR BNIRIT, 7 1 BILRSHRITIE . 16 )

BEAERBEWIN TCIET, 2 ONUESE | G2 ™
M I RAE AR I LA B3 BT AR
DR KX A=A S5 T Re AL L% 2. SARFTAHH
o, SBE AT ACE TR [(1 114.87£802.32)
pg/mL vs (530.394276.26) pg/mL, P=0.026].
AL EE AR N4/ [(5.41£0.83) cm vs
(4.93+0.52) cm, P=0.010]. 3= 3l ik 30 s 24 4%
ik [(83.06£37.76) mmHg vs (24.1449.73) mmHg,
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P<0.001; 1 mmHg=0.133 kPa], F3IkAERIHTH T (P=0.268) . FIRBHANIGEH LVEF G5, /0=

[ [(466.00+82.30) cm/s vs  (249.30+43.98) cm/s,
P<0.001]. RJ5#E T FEH IR R, SAVE
(DN N A N =0 8 R N L L S R AL e

Pk AR IR, (S ARATH 22 R TSt
B (P¥>0.05),

F2 TTAVR REEEFAPERREOEEHSIIETK
n=16

S8 A ENE P
M35 WLEF cg/(umol « L1, AL (d5e/IMEL B K AED) 94.5(50.0,305.0) 94.5(45.0,581.0) 0.268
R EAIK pu/(pg s mL 1), x£s 1114.874+802.32 530.39+276.26 0.026
LVEF (%), X£s 52.44410.34 54.88+8.95 0.337
JE EERAMINAE diem, x+s 5.4140.83 4.934+0.52 0.010
LD EEFIRAM A V/imL, X s 140.50+62.83 116.44+38.41 0.112
F ARSI 22 p/mmHg, X+ 83.06+37.76 24.14£9.73 <0.001
F KR B ETHE vi(em s '), x £ 466.00182.30 249.30443.98 <0.001

1 mmHg=0.133 kPa. TAVR: 2345 E S K& 4t; LVEF: 2.0 % 5 14341

23 HmUEH TAVR REHARAESELEME
ferk&  TAVR RJ5, OALIEH 4 AL S 554
BERAT . B IIREINLLE K E R 2 5 680
2R L (P ¥4>0.05) , PHLARJS BN AN KK
HEFEEGITHE X (P>0.05) o fEONEHS

SR, WYL ARG LVEF, ZEO & &F ik AN
. AEOERFIRARMAER . E PRS2
T 2 Wk B R B A 1) 22 S TR G X
(P¥>0.05) . W3,

®3 WHEEE TAVR RERBEARACELEHSINEELLR

H AL (/ML B KA

24 Hitn=16 DFIER A n=12 L RREH n=4 P1H
PR E M z/(U - L7 27.0(10.0,86.0) 25.5(10.0,45.0) 27.5(11.0,86.0) 0.723
ML WLET c/(umol « L) 94.5(45.0,581.0) 87.0(45.0,581.0) 105.0(62.0,327.0) 0.544
ML pp/(g+ L7 106(83,138) 106(83,138) 106(94,124) 1.000
TENIK py/(pg s mL ™) 484.50(208.64,1 076.23)  611.54(208.64,1 076.23)  399.00(284.00,437.28)  0.305
LVEF (%) 55(35,69) 55(41,69) 55(35,67) 0.855
L EE AR BINAE d/em 4.95(4.20,6.30) 4.80(4.20,6.00) 5.20(4.50,6.30) 0.301
ZE L EEFIRAINAF V/mL 106.5(76.0,224.0) 99.5(76.0,179.0) 129.5(93.0,224.0) 0.182
FE SRR 2% p/mmHg 21.5(11.0,45.0) 21.5(14.0,45.0) 22.0(11.0,33.0) 0.808
TR RIS v(em »s ™) 233(167,316) 243(191,316) 231(167,287) 0.609

1 mmHg=0.133 kPa. TAVR: £ 5% £ s JkRE #; LVEF: 22,02 5 114344

3 it i

AVB. LBBB &8 LK H & TAVR R
G IR REZ—. TAVR AR5 LBBB #i k%
H 11%~65%, HAh'# A Sapien MM HH ARG
LBBB #i& %N 4%~30.2%, & A CoreValve i
JER R R 22%~65%""", Gutiérrez "% )
TAVR ARJ5 LBBB MARHI 9% TR 27%, 7EAR
Ji 1 ASHABHEVEZE 13%. TAVR AR J5 A ANE U
AR AN 6%~34% 7 O EE I 25 5938 I

WEFENELM AVB (79%) , H RS B4 2r
BAE (17.3%) " ARBFFE, TAVR ARFUHRBL 1 658
21 AVB (6.3%, 1/16) , TEARJG 5 2 RIKE, WA
LBBB; i & ONEA% SR 4 61 (25.0%, 4/16) ; G
A e 30 1) R G2 18 O B G 5 B A K AR D RS
HA A,

REAEAF 5T $2 78 TAVR ARJ5 Z 8O EKE 1Y
HBFRESEEASHE . FARKE R AL B A
FAXK, () BEAGHER: BFHEERNEN2ZE, BT
Rife e E"; Bal QRS W™, LHESIFH
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AL AT ZE0yE i IE (left ventricular
outflow tract, LVOT) PN42& /NS 32 5l kA 34
BN (2) FAREZE: WEE A LVOT W
T AR LVOT/EBIBFREL (<0.89) S AR5
TR BRIy K4S, CoreValve IRAE LVOT
TR EE SR B A ODIE R ATC, ImFYES 10.1 mm
(RGN 87.5%, KSR 74%) ", Sapien
0 2 i 7 A 2 R I B A B LA
1 (2.94+1.7) mm, Jo#ik LBBB; MAEEHEE LT
(3.5+1.8) mm FEH, A 35% HEH % LBBB",
(3) ZEEAHKCINZER: CoreValve MR AR G 2218 RO
KW RAEFDFH BT Sapien MHE""Y, 13X £
SRR A e Sapien IR ERAE MK,
A A8 ) g 32 B T2 Bl AR BB AL J LT AR
FIAEE; CoreValve JIE A ZAKARR, HAE LVOT
BRI b — AL KT LVOT HAAME
0] 47 o AHIESE TR ) [ 7= J-Valve Rl 2256 7
BERE ST (4 34 U IBEAMERSE) fsh
WKL R, 2 A R RIS, S R 2 [ A ]
TGS, e E T E o kST, A,
AR E . I, TRARAEYE LVOT d5ef il iR
. B Fefinsie e, Jomn i K
I 2 R R 6 A7 g PRI 1) 3 st o PR e [ i /0 1
RGO ERE R A BEEERESE R, I shiom e ss
B A J-Valve ML H B A ORI ER A9 E A
RJLPH oM 524k LBBB KRN 11.1%,
K TSGR S I B J-Valve IR B 1A A O
M ES A B AR A 0~9.1%", 524 LBBB
KAFN 16.7%~36.4%" KHFFEH 4 8 A
J-Valve G (A BITCTEAEAR T B ATK AR
EHEEY, 141 (25.0%, 1/4) K524 LBBB (i
P E SRS 4T TAVR) . Venus-A SRS & —
AR, HAR G 7k AP Ol 4 ANy
7.4%~18.8%""7 i 5 Z XTI CoreValve HREE A
Ja A AP ES B AEN 37%, Venus-A JRHE
KA PR B AR RE S HAR T o6, HARE R
TS AT LIRS S LU Z T, ILAMER 2 B
P RE ST DAGE UE SRS AARS HE RS . ABIEGEHh 8 A
Venus-A IR 12 51835 HH Gk AME DI FE2E B
A, 3 #1(25.0%, 3/12) #5241 LBBB ( H 1
Bl —id 52t AVB)

TAVR A J5 G218 MO B R X AR AR 0 52 i £

H—mEgil. BRI LI TAVR RJGH %A
LBBB H A4 R 0 1 6T, TAVR R
JE T AT AN O S RS AN i B 30 1) AR
J& 30 AP 1 AR AEPIRBE TR ARG R
FEAEBEIE OO T &, s A Ryt — 2
By .

TAVR RJ5 M@ LR H X LVEF fAEARN R
M, TAVR A A Be AR ARG 8], Jofe M
Wi LVEF Fhi, Hrk il SR LVEF %
™", TAVR RJ5#r% LBBB HI#, HBEE 1 4EN
LVEF RSOk W T+ TAVR R K At
OO LR 0 B AT R LVEF ] et A i ™,
U. K. TAVI ( United Kingdom Transcatheter Aortic
Valve Implantation ) { ST & 332 TAVR FAR
MR E T 36% RATIATEOIIREAR S, HOIIHE
ZHTE TAVR AJ5 15 2005, Bl m B AR
SRS 38 0 PRl 0> o 3 oy S B0 PR B R, (HX
SEB3E LVEF MYBCGE TR B AGK A O 2
BEP HBUR TARKE 6 AN A M 12 4~ b LVEF
(R RRARS 2T NI R BT, O IR 4 i ) A2
L2 D RE B AR IS 00 I AR5 0 9 [ 4 249 O JE P 25
( New York Heart Association, NYHA ) 0>ERES)
Y%, TIREHR TR/ AR LVEF IE%, DR
PR E NS LVEF BRE NI, (HTHEH T
TR, X3 ) ) 2 AR R iR
SELEAET] BB 3 TAVR AR5 1% 5 50 Bl B L 1)
B, LHAIALE A eSS T,
T BT TAVR RAGREE R . AHF78 A
TAVR ARJ5 Jo— 61 f 5 75 B AKANE IR,
Xof A S BEL ER 3 AL R I R I T RS R R
A BE 30 1) 5 4 £ A Bl KK P . RJS LVEF
2R TG FE X (P ¥>0.05) o OAIER
B3 LVEF T A K& SR R E G, 1
LR WIS L (P>0.05) . 1&SBHEE XL
TR B ST e a0 7 >R W

BRI &I TAVR KRGSV 221
A3, 37%~50% K LBBB M AITEAT 1 AKX
20 MR 5E 4 AVB B AGK APE O
PR, A IRETT 79, 234.2 1 435 d (ISR R
B, K BF LG R IRe TR E " A
s LBBB TEITRe Sk A FF ik — Rt

ZE ATk, AWFIE 4 R AN E = J-Valve
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Y, Venus-A JRARI) TAVR REEA SLRFAK 3 3l o
PEREE2E . PSR, RJEwTReesod 2t LBBB
SEONEAL BT, B RS E AGK AN AR
FEBI, et . LBBB ZEA G MBI DEAR
RFHEALL D REAR W] e (A SR A
N, N FH = IRASA T TAVR A A S R 1999 7 358
AR KIABEDT o
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