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Application of echocardiography in early efficacy evaluation
after transapical transcatheter aortic valve replacement via
transapical approach
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ABSTRACT Objective: To discuss the clinical application value of echocardiography in evaluating the early
outcomes of transcatheter aortic valve replacement (TAVR) via the transapical approach, and to clarify
the role of echocardiography in assessing the efficacy of the surgery. Methods: The clinical data of
85 patients who received J-Valve prosthetic valves via the transapical TAVR were retrospectively analyzed.
The patients were divided into AS group (simple aortic stenosis, n=20), AR group (simple aortic
regurgitation, n=37) , and AS& AR group (aortic stenosis with regurgitation, n=28). Echocardiographic
examination was performed on all the patients before operation, 1 week after operation, 3 months after
operation , and 6 months after operation. The parameters including left ventricular end-diastolic volume
(LVEDV), left ventricular end-systolic volume (LVESV), left ventricular ejection fraction (LVEF),
left ventricular fractional shortening (LVFS), interventricular septal thickness (IVST), left ventricular
posterior wall thickness (LVPWT) , aortic valve peak flow velocity (AV V,.) , aortic valve mean
transvalvular pressure gradient (AV PG.,) , and paravalvular leak (PVL) width were measured to
evaluate the cardiac function and the function of the prosthetic valve; the occurrence of postoperative
complications of the patients in various groups was also analyzed. Results: J-Valve prosthetic valves were
successfully implanted in all 85 patients. There were no significant differences in age, gender, New York
Heart Association (NYHA) heart function classification, history of hypertension, history of diabetes,
history of hyperlipidemia, and history of coronary artery disease among various groups befor operation
(P>0.05) , ensuring comparability. Compared with before operation, 1 week after operation, the AV
Ve and AV PG, .., of the patients in AS group and AS&. AR group were decreased (P<C0.05) ; there were
no significant differences in various parameters of the patients in AR group (P>>0.05). Compared with
before operation, 3 months after operation, the LVEF and LLVFS of the patients in AS group were increased
(P<<0.05), while the AV V, .. and AV PG,,,, were decreased (P<(0.05); the LVEDV and LVESV of
the patients in AR group were decreased (P<C0.05), while the LVEF and LVFS were increased
(P<<0.05) ; the LVEDV, LVESV, AV V_.., and AV PG,,,, of the patients in AS&AR group were
decreased (P<C0.05), while the LVEF and LVFS were increased (P<C0.05). Compared with before
operation, LVEDV, LVESV, IVST, and LVPWT of the patients in all three groups 6 months after
operation were decreased (P<C0.05), while LVEF and LVFS were increased (P<C0.05); the AV V.
and AV PG,,,, of the patients in AS group and AS& AR group were decreased (P<C0.05) ; the AV PG,
of the patients in AR group was decreased (P<Z0.05). The postoperative complications included 3 cases
of permanent pacemaker implantation (2 cases in AS group, 1 case in AR group), 1 case of stroke (in AS
group) , and 13 cases of PVL (4 cases in AS group, 5 cases in AR group, 4 cases in AS&.AR group). No
deaths occurred during follow-up. Conclusion: Echocardiography can accurately and quantitatively
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evaluate early changes in cardiac function and the functional state of prosthetic valves after transapical

TAVR, providing objective evidence for evaluating surgical outcomes and postoperative complications.
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% T ARIF R AR B EAEH] .
1 #EREHE
11 R aBERLE WHE20241H—
2023 4F 6 A A Be tiA 1 85 Bl 47T 0 R ik #2 TAVR AE
A J-Valve AT J5E 8825 1 58 2 I R BERE, 40 B
AEASH (ASHL, n=20), H4iARY (AR4L, n=
37) MASIH K% ARA (ASEARMA, n=28). %
H R EEL RGO LR 1. AR IS B E K
HEBAERE, IFELRERREE —MEEE
(5 7 NV o Ll v B | A G (o= 3 A=
PJ2022-13-37),
1.2 BREMSRANGERBERIZE PAIRME:
OF Mg Rl An (B8 2 BRAE I PRAE R 1Y 3 20 Ik
AR QMO B B R S ko 0 {E

(maximum aortic valve velocity,AV V,,)=4.0m*s ',

oY 3 B kOl - 19 5 ¢ 15 22 (mean pressure gradient
of aortic valve, AV PG,..) =40 mmHg, #{ £ 3)

Transcatheter aortic valve replacement;

Transapical approach;

fik @ 1 1 A2 (aortic valve orifice area, AVA) <<
1.0em?, HEEALL EAR; QZLZEH 440 (left
ventricular ejection fraction, LVEF) =20%; @FF
TEAMRF AR ZE RUE S = ML R 5 © A 29.0 WEs th 25
(New York Heart Association, NYHA) .0» 3 &E 5>
HNHIULE; ©BF Y HFam=14F
Hebrpr e . O 2tk 0, OZ 0
F o EARER ;. O[T 24 7 P A =
Hb s @HUEE/P /BRI B = OIfFk
FEEE L Bl RS s ©J0 k4 20 L s KA
HH
1.3 BABRRERERF X HEOHEPLE: K
GEZAH], ®%5. Vivid E95, #k: M5Sc-D (Jii %
1.4~4.6 MHz), =4E4Ve-D (Jii% 1. 4~5.2MHz) ,
L # Echo PAC TfEufi . B#H TARHE . AR5 1.
ARG 3 A RMASG 64 H 43 5138 4o 0 R 5 S M 55
A AT MR R AR . BE T R[] 25 3% 0 WL A
JIT A R B L TG ] — 44 P B R4
1.4 FAKEZRS>H BEEERBETRITRS,
WA BB I BE A Im R PR, S A M AR
S, R WARE . NYHA LIRS . R
FUIFR0E [ I d9s o el bR 2 ik ok A A £ o JUE 5
(coronary heart disease, CHD) . FEIRHE . & A5 I
SE . HIIREA LR ] LB T AR R, R
J Bt U R8O Bl IR A, 0 sk R JE IR RIE IR
o QUREHE: MH4Ve-DIH K, 4DEXT
IBChR o D J 0 VD TG, FH Multi-Slice 42 8 4K 15 52 B
Z)JZ =M E (12 Slice), VHEYIM . #45. M
R, Ve A B AR I, g 2 A N I A
AN, SEET S YEMWO AR R AR 25 iDL b, SR AE 34
O B AP AR = e R . SRR ER, S
4D LVQHE, =4eE&RLL “Sent = Fm” 2R,
Wt “Auto#7 H BB YT, Q1A E W T3
P, M0 NIRRT A BT sk OR B A AR
(left ventricular end-diastolic volume, LVEDV) .
e = W4 K W 4 BL (left ventricular end-systolic
volume, LVESV)HI LVEF; @.0RHH 6 . 1
M5Sc-D £ 3k 1 M 78 42 & I U, | CW
Dieedi s, LS EFh bk O oy AT,
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AV V. HIAV PG,..; OBF555 % N MSSc-D
LB M Won e = KA, J5 0 M BIEE K, f
BEAE T RO K, Bl E MAELE, W&
&7 IR BRI W 4 I 22w N AR, TEOR A S A A R
(left ventricular brachy-axis shortening rate, LVFS),
TP K OR 4 I A s ) B R (inter ventricular
septal thickness, IVST) Ml /A = J5 B JEJE (left
ventricular posterior wall thickness, LVPWT), K
JE I R R (perivalvular leakage, PVL), ¥
Wil R PVLAZE, il PVL B EE

1.5 i 54H R SPSS 26. 0 G it 8 #47
Giilororbr. ARG HEH B (ER . 55
AATT ) . RIG & BB S8 PVL 58 ¥ 75 IE
Bt HIT £, UatsEn, ZHARBEAYE

o ek TR 2R 07 22 43 B, 4 18] P LG R
SNK-g #6555 ;552 W 4t F 4 LA ok H 8 52 00 o 25040
TSN AU B E R . W ORET I R A
(I =9 . CHD ., BIieAsefo/ERE) kAR
Ja PVL B LI % (%) [n (%) ] R,
Z PRI B R . RET# 4B H NYHA
O T BE 3 G TF A e O DR s s g ILAE ) 1Y) T 38
K H Fisher I3 1% . K50 K fE «=0. 05,

2 & B

2.1 BARAERTH AL ASSHIR
#H, SHBEARBELTR R PR, Be
PR . WM S . NYHA GO By B8 4 9 R AR 1 I &
iE) R ZESH LS EE X (P>0.05), BA
ARt WK1

®1 HABREARWMELZIOH

Tab.1 General characteristics of patients in various groups before operation

Characteristic AS Group(n=20) AR Group(n=37)  AS& AR Group(n=28) F/y P
Age(;i.\', year) 71.6044.58 69.70+£8.10 70.114+11.59 1.239 0.058
Gender [n(%)] 2.992 0.245
Male 9(45.0) 25(67.6) 15(53.6)
Female 11(55.0) 12(32.4) 13(46.4)
Hcight(;ix, cm) 160.90+8.30 161.78+6.68 160.54+10.60 1.457 0.830
Wcight(;i«\', kg) 63.184+11.39 62.92+9.81 63.43+10.76 0.019 0.981
History of smoking [2( % )] 2.033 0.391
Yes 8(40.0) 10(27.0) 6(21.4)
No 12(60.0) 27(73.0) 22(78.6)
Classification of cardiac function [2( % )] — 0.612°
i 0(0.0) 2(5.4) 0(0.0)
I} 13(65.0) 27(73.0) 20(71.4)
v 7(35.0) 8(21.6) 8(28.6)
Hypertension [n( % )] 10(50.0) 15(40.5) 13(46.4) 0.520 0.819
CHD [#(%)] 11(55.0) 15(40.5) 10(35.7) 1.865 0.409
Diabetes [n( %) ] 1(5.0) 1(2.7) 000.0) - 0.710"
Hyperlipidemia [n( % )] 000.0) 000.0) 1(3.6) — 0.565"
Renal insufficiency [n( %) ] 5(25.0) 7(18.9) 6(21.4) — 0.942
Arrhythmology [n( %) ] 10(50.0) 13(35.1) 10(35.7) 1.378 0.512
“Fisher exact probability method; “—": No data.

2.2 BUBEERN REIARKRE3AARKE
6AMAARBECHBE LS SAREHK, RiF1HE
AS L F ASLARH B H AV V.. & AV PG,,... il /)
(P<<0.05); ARHBEXKSHER LG ITFE XL
(P>0.05)., H5ARATHE, REF3MHASHBH
LVEF il LVFS # KX (P<<0.05), AV V,, Hl

AV PG,/ (P<<0.05); AR ## LVEDV
LVESV Ji /N (P<<0.05), LVEF #l LVFS 3 Kk
(P<<0.05) ; AS 4l . AR 40 Hl ASR.AR 41 # %
LVEDV. LVESV., AV V_ X% AV PG, J8/N (P<<
0.05), LVEF f1LVFS# Kk (P<<0.05). 5ARH#j
b, RJG61HASA . AR ASEARABH
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LVEDV. LVESV., IVST }& LVPWT /) (P<<
0.05), LVEF fILVFS¥# K (P<<0.05); AS4
MASLARMHAEFH AV V, J AV PG,.. /N (P<
0.05); AR HEH AV PG, .. 8/~ (P<0.05), &
J Bl U £ I SR 2 FTE 1~3,

2.3 REHAE SSHBHEHZORIER TAVR
SR N R, RS PVL 3 13 6] (AS 4 4 4,
AR 5%, ASLARA 46), 17K AREIRAA
3B (ASA 26, AR 1G], WAd 14 (ASH
L) o BEV5 AR R th B AE Tk 11 .

2.4 R2uEHEREPVLEH ARiF1HE, K4EPVL
BMAEIL13H] (ASH 44, AR SH], ASEARY
4 RiF3AH, RAEPVLEFIL106] (AS4H
445, AR 4], ASCARH26]); K64 H,
KAEPVL BEILSH (ASH 24, AR 14,

ASEARZH 24) . Bl AR5 B A E K, &4
PVL Gl 80% #iw />, (A& A NARE &S 25
WGt #E Y (P>0.05), PVLSE . BE&E AR
Jei B TE) A A, A% 2 R PVL i 2 3% M )
H5ARE1EEE, RiF64H AR PVL % B i/
(P<<0.05), WFE3IME L,
3 i i

& B kO A LS AS FTAR,  AS i B B
ORI R s B A E AT AZ B, 22 = S e
PSR 82 | RS D SR AR TR | DR W =3 C.Y [ NI
A RENL IR, MRBEP A K B RS B bR, B8
TR M Ak, #EM 51 D) RETE R
S (mitral regurgitation, MR) " AR Ji Ff A= #
A R R R R R 5K A DR S BOIR R X A AN

#2 R AFE IR ARBEINAMARGNAZABREBELIESHK

Tab. 2 Echocardiography parameters of patients in various groups before operation, 1 week after operation, 3 months after

operation and 6 months after peration

Clinical data Group n Before operation Fweek ) ¥ months- f months. F P
after operation  after operation  after operation

LVEDV(mL) AS 20 139440 130439 118435 100+25 4.62 0.005
AR 37 233+£52 207+£52 181+51" 150+43° 18.93 <<0.001
AS&.AR 28 180446 158441 138435 118+30° 13.21 <0.001
LVESV(mL) AS 20 71+£33 6330 54+£25 3711 6.23 0.001
AR 37 129442 119439 90+35" 64+24" 22.45 <0.001
AS&.AR 28 98+33 82429 66+24" 48+17 18.64 <0.001
LVEF(%) AS 20 50+£8 53+£7 5646 63+3" 14.24 <<0.001
AR 37 45+7 48+7 5147 5846 24.93 <<0.001
AS&.AR 28 46£8 49+8 5347 60+5" 20.01 <0.001
LVFS(%) AS 20 26+4 2844 29+3" 3342 16.33 <0.001
AR 37 23+4 5+4 26+4" 3144 23.80 <0.001
AS&.AR 28 2445 5+4 28+5" 32447 13.92 <0.001
IVST(cm) AS 20 1.4340.21 1.4240.19 1.354+0.18 1.19+0.13 7.91 <0.001
AR 37 1.23+0.11 1.234+0.11 1.204+0.12 1.04+0.18 17.08 <0.001
AS&.AR 28 1.33£0.15 1.33£0.16 1.26£0.13 1.13£0.09 13.92 <20.001
LVPWT(cm) AS 20 1.31+£0.12 1.28+£0.28 1.24+0.11 1.0940.10° 7.47 <£0.001
AR 37 1.18+0.11 1.18+0.10 1.15+0.11 0.98+0.09" 30.65 <<0.001
AS&.AR 28 1.24+0.10 1.2540.10 1.21£0.09 1.0340.09 32.98 <<0.001
AV V, . (mmHg) AS 20 482.14+87.73  248.05+29.11° 237.15+27.74" 196.85+33.40"  128.04 <<0.001
AR 37 190.734+18.58  188.35:£18.08 185.49£18.10 183.46+16.39 1.62 0.204
AS&.AR 28 458.01+78.22  265.29+34.54" 254.04+38.97" 207.93+29.56"  142.27 <0.001
AV PG,,,.(mmHg) AS 20 56.88+20.35 18.354+4.83" 14.90+5.58" 9.80+3.65 82.52 <0.001
AR 37 10.864-2.54 9.68+£2.29 9.08+2.14 8.73+1.81 9.00 0.001
AS&.AR 28 50.94+16.80 17.89+4.24" 14.75+4.76" 8.96+3.05 116.95 <0.001

"P<C0.05 compared with before operation.
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A':Before operation; B:1 week after operation; C:3 months after operation; D:6 months after operation.
B1 ARETAMAREERE LVEDV.LVESV R LVEF(AS&ARABE , B¥,78%)

Fig.1 LVEDV, LVESV, and LVEF of patient before and after operation(Patient in AS& AR group, male, 78 years
old)
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o
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%S

°
1 vsd 10cm
Wss Lacm
wind 50cm
DS 34cm
WPWd  10cm
WPWs  lécm
EDV(Teich) 119m!
ESV(Teich) 48 ml
EFfTeich)  59%
SV(Teich)  71mi
2%

RWT 041

C D
A :Before operation; B:1 week after operation; C:3 months after operation; D :6 months after operation.
E2 RETFARESHELVEFIVSTRLVPWT(ARARH, BH,74%)

Fig. 2 LVEF, IVST, and LVPWT of patient before and after operation(Patient in AR group, male, 74 years old)
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A : Before operation; B: 1 week after operation ; C : 3 months after operation; D : 6 months after operation.
B3 REFMAEEEAVV, AV PG, . (ASHBE , L#,70%)
Fig.3 AV V,, and AV PG,,,, of patient before and after operation (Patient in AS group, female, 70 years old)
R3 BFABREPVLSH
Tab.3 PVL parameters of patients in various groups
PVL N
Group n Parameter F/y P
1 week after operation 3 months after operation 6 months after operation
AS 20 Width(Z/cm) 0.060.12 0.04+0.09 0.0220.05 1.100 0.340
Case[n/(%)] 4(20.0) 4(20.0) 2(10.0) 1.035 0.749
AR 37 Width(//cm) 0.05x0.12 0.03£0.08 0.01+0.32" 1.905 0.044
Caseln/(%)] 5(13.5) 4(10.8) 1(2.7) 3.211 0.305
AS&.AR 28  Width(//cm) 0.05%+0.13 0.03£0.07 0.030.06 2.666 0.076
Case[n/(%)] 4(14.3) 2(7.1) 2(7.1) 1.113 0.710

"P<C0.05 compared with 1 week after operation.

R, M FESN ORI, 580 = e Ok, T
MmN Rr STt A E R AEEN, BWP ok, RX
Al 22 = AR BE ) B AR A T RE R, B )
vy 1 AL G 32 Bl KOS A8 VR T O XOR AR 3
ok M B E #& (surgical aortic valve replacement,
SAVR), #if JF g & AN TR, BEA R 38
MR RSN R K A R
BE AR O eI T . E IR e Ah
I SR 22 AF IR, JCEE I 32 SAVR, UATE

T4 ik TAVR, ODR®EE TAVR 2 H ®IGIT

T, PRI EAARIE ., FARREE ., 0
ANFIPR SR AFE A AR, BLE B SAVRIRIT B9 A 2K
BATTR Y BE O ERE SN PR iR 4R
B, SEAR R0 N AR 25 A, RS S R A T
RIEIIRYT A — M E Y, [ AR 4 1 RO
JUE 0 R 25 4 g AR AL, YA e Ak B A R
PR PP 220 = D RESE L HY, D9 TAVR 9 A 2E
Tt EEMERESH . BAE LSRRG R
WIBETT, F2 B S ORER I A5 R AT R, BRSO
HESS A A EBE N T ) T2 25 D B L it it 8l g 2
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A':1 week after operation; B:3 months after operation; C:6 months after operation.

B4 AREBEFEPVLIER(ARARE, FH,79%)
Fig. 4 PVL of patient after operation(Patient in AR group, male, 79 years old)

(AR Ak, TN A 22 A R FRE 2 R T 53 166 BH 3 HE 7
TAVRAJG 1. 6 1124 H K VL5 B4 ¥ 0 dE 17 %
T 75 0 2 P B 1 1

ASTR] B =5 ol JikRE s 728 5 2004 9 B A AR fb b 77
2S5, RS I Y A5 IR AR AE R KR
5 LA AL . ABFREERER: RF 1M,
HARATE R, ASH M ASSLARH B A AV V. K
AV PG,.. Bl B/, AV V. Fl AV PG, &4k
MAERBENEZESH, NTRERRG, Bl
AT B0 e B, I E W, S Bl RO 0 L I S R I
JE 25 25 BH A, e 46 1 F SR B TAVRIA
J7 AS SBE I RTS8 I, 7E B 3 R AT ol bk A
B, S RAER . RE3NH, SARATHEK,
ASHBEHELVEFMLVFSHIK; ARMASEARA
B H LVEDV & LVESV /N, LVEF f1 LVFS ##
Ko MTASHBH, WHmImeHsks, HAEM
AW, 2 N 3 3l DA B AE R G RO LRY
MR, DI BEMR RN R, RE MR
Ja, AL, DIIReE Lk . X T AR
ASS AR B, N T B 32 3 kom G i R 215
LA IE, 28 oM i o st i /b, i i 0 42 5 A LA
LN, DEAE R, OIS RE, 5§
JAT RGN R SR -, RF6MH, SARAH
B, BHABFIVSTMLVPWT W/, Al g5
N TR AT, ¢IEE kR () %
A4, 2O NUR A T, 3G 0 L% AR
o ARERE ARFT T O R A, I
3 5 B0 Jome T BRSPS 48 R 22 5 0E i
. AN TS bR, P34 R 22 BORAT T
Ko TAVRARJGHEDISE R Wos . ARJ5 & il &
B VK AR U R B 2 A, HR AR A AR
MoUfet ks, R EREEEZHTE, 56

/o % R Y R

J-Valve 7k AP BE R 2R AR BIK T4
JBEh Bk S BRI Y, AR A R R . TAVRA
JE A K A RS 36, Hoh ASH 24, JEH &
Z 2B B A AR e E A ] AR, B A
A5 KA b a4 S B, Rl B RS A R AR 1
. SAMMOUR % " f 58 £ 0 . 2258 58 ol 6 e
F R HB A AL JE TAVR R G & 4 B = 4 T B 9 1k
SIER P E . AR R ARA 1, FEEAT E
KA R BAL, e TR, SRR LT
PR, ARJ5 18 3 o 8 B2 by % 1 B A AK
A S, AUFFRET 4 ™ Bi9t £ W] . 7£ TAVR
Rl T R M e A 20 RS2 A% 5 BEL Vs 1 A8E 232 5 3K 90 %%,
Horb |1 g =X 3 2 DO IR e A= R ] 8 Tk
FEE, X TR AR D A B, R R
R S, RN R T kA AR
TAVRBYD I RAE, AR R Em: ASH 16
BE ARG LR I A, AT AR e A o Bl ko
N T RSEBY e A5 AL 20 20, foft 805 Ak 0 e e 284 I3t 7 o =
o, B THERESKSEHAS BENS T RENE
M, A TP SR &4 . PVLJE TAVR ARG
) H WL I A& RE, & 5 AR AR A7 R b Sz w
T BECE N OB O B AR AR, s
A8, PVLEARMZWAL, 288 E D E XU
R PVL A g = 3T A O R
PVL 1 56 B 7] B A B 8] 9 28 i A8 28 2, Hank
BFE] R PVLRF S A AE, S0 T 7 A ™ &
B, WMEBEL TR ARG RER: R
Ja 1EIL13 B PVL, XFASEE, HIEHMAPVL
0 32 D R 2 B DS AL, 3 30 BRI T AR AN
W, 55N TR B AN SO s B ] R . % 2 B ik
M AN A A, 3220 i PR B 3 i N TR A R~



236 TR 224 (BE 2 i)

51 1M 20254E 1 A

P/, a5k, SORET kAL FEPVL,
B 5 B U7 I TR SE K, PVL 56 B G A /N, R H 2
ARHABHEAR)T 64 A BAJS 1 I BA G5 X
mAsfe, LW TAVRARJSREHE N TS A & 4
LN BEHLWIE N, PVLSEEE# /N, £
B K PVLUIEE B >, H2E5 5% E
S, ATRESE M T RE VT I R, 5 gt — PR K
VI IH]

A FEAFAE—E BRI BRYE - A 52 B bt /s
FEA BT IT s AL T AN BV BOAR XS 2D 5 B i [
B, = amRETIE R

Li LIk, BRSO 3l B AT E E BIEAG O RS
& TAVR AR5 3010 JIE D) B8 28 A K N T3 i 2 g
R, BE PR T ARBOR LA 7 IF S $2 446 % 0
et

F g5 SRR

A A 7 R A AR 25 o 5%

EE ST AE M

SWMESHRWIRG, L¥NS 5RO, K
WEEZ 50RO CE, R IES 58 S0 R B
Br, HiES 5 CEIRR G0, MU S5 LEH X
BRAORE 2%, 9K RS 518 SOm 0 BRI ISR

(&% k]

(1] 2 %, 58 b, b2, 45 op [ op o B2 3 gl DR e
i A8 Y I R 4 R B TS« Ok B China-VHD WF 58 #Y
SHELT]. M EE R 2R, 2022, 37(4): 322-328.

[2] sk &, %% ., 2RI, 5. 2R 5 el F AR
W PR J7 %% 23 Hr [T ). w6 il R B B2 2, 2023, 16(4) -
375-378.

[3] KHEIRI B, OSMAN M, BAKHIT A, et al
Meta-analysis of transcatheter aortic valve replacement in
low-risk patients[J]. Am J Med, 2020, 133(2): e38-e41.

[4] ®'—af, QP , A R, % NHI-Valvedl {248 545
Bl IO 4R VE T R 8 B A T S VO R £ b e B
R 07 i S I S EE D RN [ E P4 S )07 N7 S e
2019, 26(8): 737-743.

[5] WpRgk, sKids, HEH, F. 2L0REREFE
IS N e ) 1 o ST N o U g g
A3 A L] v Mo o 8 AR BRI R 2 75, 2023, 30(8) :
1116-1120.

(6] sk At, L5, x| 95, % 20RESE IR
T4 AR YT T Bl KO IR AE Y I R B ST LT ). 0 G i
FWBiIA, 2023, 23(11): 47-48, 52.

[7] SHI J, WEI L, CHEN Y, et al. Transcatheter aortic

valve implantation with J-valve: 2-year outcomes from a
multicenter study[J]. Ann Thorac Surg, 2021, 111(5) :
1530-1536.

[8] M}, =8V, 1 M, % =4 |l A0 3 A
TE L IR % 28 548 32 20 KO 5 46 AR o iy i T LT .
Il PR 75 = 2 2k, 2023, 25(1): 58-61

[9] BENFARI G, SETTIM, NISTRI S, et al. Relevance
of functional mitral regurgitation in aortic valve
stenosis [J]. Am J Cardiol, 2020, 136: 115-121.

[10]J ILTUTA L, ANDRONESI A G, DIACONU C C, et al.
Diastolic versus systolic left ventricular dysfunction as
independent predictors for unfavorable postoperative
evolution in patients with aortic regurgitation undergoing
aortic valve replacement[J]. Medicina (Kaunas) , 2022,
58(11): 1676.

[1L]R L, BRI B 4536 7 5 3l IR IR s 1Y
e PR A5 2R [T ). A T R R BR 2 B 22 4l 2020, 42(1) -
61-63.

[12] PANC C, YILMAZ E, GURBAK 1, et al. Effect of
prognostic nutritional index on short-term survival after
transcatheter aortic valve implantation[ J]. Turk Kardiyol
Dern Ars, 2020, 48(6): 585-593.

[13] Ge, Se2edy, MG, 55 Son = 4e 4 | iE s O
fy [ 7 2 8] B 451 0 1) 8 3 AR by oz (D). 2 BUEE L
K24, 2018, 53(5): 812-815.

[14] BLEAKLEY C, MONAGHAN M. 3D transesophageal
echocardiography in TAVR [J]. Echocardiography,
2020, 37(10): 1654-1664.

[15] MEHTA A, SALE S, CAPDEVILLE M. The
deployment of valve academic research consortium 3
(VARC-3) : new endpoints, broader definitions, and
plenty of unanswered questions[J]. J Cardiothorac Vasc
Anesth, 2021, 35(12): 3463-3466.

[16] muey, TRHAR, Dfffs, 4. FakEEREL S
T RO R S R BRI BOR WLEE LT ], 0 i
BT, 2019, 38(11): 1146-1149.

(7] 28, & 7, %% M, % RS OHEITFH A
T SO E ARG R A OTEE Rl Thae ).
B AR R AR, 2020, 41(8) - 864-870.

[18] LIU L, PENG Y, SHI J, et al. Initial experience with
repositionable J-Valve for severe aortic regurgitation: a
single-center experience[ J].J Cardiovasc Surg(Torino) ,
2022,63(4):521-528.

[19] SAMMOUR Y, KRISHNASWAMY A, KUMAR A,
et al. Incidence, predictors, and implications of
permanent pacemaker requirement after transcatheter
aortic valve replacement [J]. JACC Cardiovasc Interv,

2021, 14(2): 115-134.



S, % RS OHRTEZ O RER R TS IO E AR S R RGN b iR 237

[20] AUFFRET V, PURI, URENA M, et al. Conduction
disturbances after transcatheter aortic valve replacement:
current status and future perspectives [J]. Circulation,
2017, 136(11): 1049-1069.

[21] SCHOECHLIN S, HEIN M, BRENNEMANN T,
et al. 5-year outcomesafter transcatheter aortic valve
implantation: focus on paravalvular leakage assessed by
echocardiography and hemodynamic parameters [J].
Cathet Cardio Intervent, 2022, 99(5): 1582-1589.

[22] LAAKSO T, LAINE M, MORIYAMA N, et al.
Impact of paravalvular regurgitation on the mid-term
outcome after transcatheter and surgical aortic valve

replacement[J]. Eur J Cardiothorac Surg, 2020, 58(6) :

1145-1152.

[23]XUE Y, ZHOU Q, LI S, et al
transcatheter valve replacement using J-valve for aortic
valve diseases[J]. Ann Thorac Surg, 2021, 112(4):
1243-1249.

(24 ] v [ B2 O B 20 10045 AR 12 U 432 65 A0 P 0 U 6 M1
Z oy 258 S NOR B R o E % R 32020
RO [I]. w0 A I 27 20k, 2020, 28(6)
301-309.

[25] SCHEWEL D, FRERKER C, SCHEWEL 1J, et al.

Transapical

Clinical impact of paravalvular leaks on biomarkers and
survival after transcatheter aortic valve implantation[J].

Catheter Cardiovasc Interv, 2015, 85(3): 502-514.



