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[ Abstract] Transcatheter aortic valve replacement (TAVR) has become one of the main treatment options for patients with aortic
stenosis. Perivalvular leakage (PVL) is a common complication after TAVR ,and mild PVL can affect the long-term survival of patients,while
moderate to severe PVL is an independent predictor of mortality after TAVR. Identifying the relevant risk factors for PVL can greatly reduce

the occurrence of severe PVL and improve the long-term prognosis of patients after TAVR. This article mainly introduces the research progress

on the risk factors related to PVL.

[ Keywords] Transcatheter aortic valve replacement; Perivalvular leakage ; Aortic stenosis

T BRI A S — b DL A O AR IS , Bl
N B A, HAE A S b [ 0 o R 5 BT
B ESC/EACTS M O EpG A5 B 23X

i?XﬂLETﬁEF*FJI_fﬁJ%?W%% BEPFAT R T, &

S8 F 3 Pk 8 F ¥ R ( transcatheter aortic valve
replacement, TAVR) H Hij /& 3= 2l IR B 7% 1 & F 230
Jr Az —o HHT TAVR [3E W UEZ i el e 25 1)
I ARfa B E e, TR R T 2 A Ok B2 1 3=
Sk 78 [ 2 TAVR IRYT, I TAVR #H5CTF
RAEHLAR H (BA5 OCHE, Herh, TAVR R J5 & 2B 4 I
(perivalvular leakage , PVL) & g iIF 32 7] DAHE i f 25
WITHE ) A e T
1 PVL HJEX MG

PVL 48 1E/MRF el 28 58O IE A 8 B 4 R i EE
TR TG 56 42 35 P BCAC I 15825 5 D A7 0

EEWE: [H%K A AP (81370242) 5 )7 4K 4 2023 4F 249 PR 22 L AT A1k
(2022A01166,2022A01183 ) s VLT AE BT BB OSSR H (2021B01145) 5 7 R ERLR = H E R E

2 Ji] L 11 2 5 AT R I 25 A A7 AR BB , 2 B i
AERAAHRENGE 5] BTG ) 155 00, 7S 0 Bl I v 3R I R B
R Z A I P 5 7, R DA e R € 22 3% ) P 0
SEDRIA RIS T . 20l k8 7 0 3 B 22 A e
OBl EIR A2 TAVR I (B PEAh A B 40 AR 5 R ZI TR
&ﬁl%%ﬂiﬁ]‘#‘?ﬂ"%ﬁ#ﬁﬁ*&ﬁmﬁﬂ’ﬂl,ﬂ\wo R
PEREREF AR 35 L, PVL A2 i B A 2 3L
AU AR Bt 7 T S ot VR SR I 9 B A0 i
8 (left ventricular outflow tract, LVOT) B2 Z [B] 1 H 43
B, 70 O Pt U0 T S 0 o 8 (B o b DA E
P <10% FoRRE i ;10% ~30% Fern b B R it s >

30% F/n HE UL o AL T8 B AL 5 B S v 4
N 3= 3l kT 5K 3 1 S e EAG PVIL ™ B AR RE 1Y
H—MeEER T, YWEATE A R PVL I,
W EE T B R R BN R O A R R B R
I 4533 5T H (8202310571076 ) 5 VL FHB R0 51 H
544 (GDMUQ2021011) 5

TTARBERFRAEA R A BUH PN 23R 5T H (GDMU2021163 , GDMU2021207 )

BIS1EE . BEEY, E-mail ; jychen271@ 126. com



- 482 - OB db B 2024 4F 6 A5 45 255 6 W] Adv Cardiovasc Dis , June 2024 ,Vol. 45, No. 6

PVL (78 B2 7] DL AR ™ 5 A 25, P EE 1Y PVL 7] R
S BB [ A 2 I ERC IR I B AT 2 T
BEWOIREMBUS o
2 PVL WtHXEKER
2.1 EFAKIREBESK

F IR RS AL PG 1A AR 1) 1 &) 5k
RIS T R AR S 18 AR B 22 (] 1) %5 A P, DAL T 2 38
B PVL AR5, AE Mauri 26°° (9857, 3k
FEEA5 46 A LVOT 5 A6 4 1 5 oy PVL A F0I0 B 5
— T3k A T BE R R 2 BRI FE — i Y
AP IR SE LVOT 1955 AL RE % TN PVL, 78111
AIFFE R, B5ALPESr > 4 43 J2 TAVR RJG AR
DL b PVL Rl <7 F5000 PR 5, G ek 7 FHAH B 9 bR
LVOT /™ BG4k & PVL KA iy FHEEA . opin)—
WA AT R, TG S O Bk B gk K
(balloon-expanding valve, BEV ) i& J& B % 20 i ( self-
expanding valve ,SEV) | §5{LFE FEHR % TAVR AR J5 PVL
A RFFW, JUHZ AL TR (LVOT A% &3 i X Y
B4k, AELXF 05 P A 4 320 ) RS, 8 1 A B U % PVIL
B RAERBA BE LW . 25 b HER A 3 3 AR &8
S AR BE A BT T RERG N PVL Az
W F) S
2.2 (BRIKMEREENRE

N A AR AR B2 e PVL Y ) — A
N ZE, 7E i FH SEV (40 CoreValve ) Hf, H1 F
CoreValve J&—> F.9¢ 78 HAFENERR Y AR BIAEIE
WA AR VR BE U8 T R A R RIS A B R A TP A
ROHAR , BPE TN TR S B AR 0% B, T
FOWFHARBORA BRIk L JC O H B, A
R TR B S R B I B A TR S P 4 T v 5 B A
EER S £, PR E 25 2 7 2 PVL. Sherif 4571 0K
TETEHAL (AP AT 9. 5 mm, Jilaihawi 45 A
TR RIS ~ 10 mm, W15 2k
JEECE FE PVL 9 UK [ 2 Al H AR IR Y 5 17 32
BT A S AR L & B AL d R A, B
IR E A 1 37 T T DL R LB LR 2 0 7 R
ORI 2 O B 2L ] It SRR A 1 5 1 & R4
PR R o
2.3 BEFEESREREEEALE

I AHRENSE 5 B A TR N 45 # AN DL Pid At 2 PVIL R A=
(R EJEA . Détaint 5 ] LYOT B i 45 BOR WAl
AR 55 A HREFEE ) VG FC B2, 7% 5 v LVOT A%
B TR B K B2 TAVR AR5 rp 8 & PVL (4 h
SEBM P T, 1 Tang 2605 B #F 5 il 52, LVOT 14

TEFNTH R, R A LVOT HA Lo & PVL (19 35
DR, 3 AT g2 B TRl LOVT (4 Co P AR TR
PRI 55 19 AR A8 2 ) () 28 e, TR e R i s )
AL RN EL, AR = Uk
FE AR , Kananathan 25 jHFFE 45 H 7 , A
Lol B2 W PVL Y SO T Re S 43 31 o 63% Fi
90% ,CT 43311 81% F1 90% , 0> I W H AR A5 PVL 1)
TR AR S , 20 R 100% F1 82% o H 145 Fi
For ey R R S A B, AT BB 2245 & 2 Fh K
155 2ORPEAL R B SRR A8, LA BT 4 4 R
PRHEBAL S e, AT REAIR PVL KA 32,
2.4 WERRZEEY

H A TAR AR R I = 224 SEV A1 BEV G Fli 28
R, RN E K, Bk FH I 72 Edwards SAPIEN 31 11
BEV, Hyk A S SEV ™ R [FI2E R RE R PVL K74
AR, NEAKE, HE PVL IWKAEFE N 1.6% ,
HiE PVL K 10. 5% 523 PVL H745.9% , TG PVL [ 1
Ny 35.8% )T FAS [ ARAE, Al A PVL
[y % 2% SEV H BEV B ] fig e i 7 £ 30
O 25 B A Ak 1) B 3 vh, SEV A% 6] 58 B S HE L 1R 45T
SRANTE A, I SEV 5 KRR TN LVOT X422
ANEH ., SEV ARG 5 kA PVL 1 55 —A~J5 K AT
AEJE LVOT FIF 3 2l ik = 8] £7 70 A% s £ B, 3t B AR
T SEV 55U MBS Z R R B & M. BEE TAVR
P JE  —1% BEV,SAPIEN 3 £ SAPIEN 3 Ultra
BEFEAR T PVL & 2 8 TAVR R J5 30 d,
Hi—1% SEV, Evolut PRO + 5 Evolut R THV 175 2 11)
LR g5 BT, BEV L H SEV [ PVL
RHEFAR, G A R B2 B i it iy el i, B — AR
Y PVL A= SRR AR, (H i T PVL 2 2R AR
R 455 BRI AE TAVR B4 AW ssclt i 3 it |,
WESR IR AEAWOREHE B O WHOR , I B AR i
S 1T LA RTAR
2.5 ZMERRKE

F 50 Ik R AR i A v 5K R AT Dy = 3 Bl Bk
(tricuspid aortic valve, TAV ) F1 - 3= 3fj ik i ( bicuspid
aortic valve, BAV) '™ | Sievers 22" H3 #& 5l 4 185 19 Kk
i, BAV 434 typeO 5 typel HUAI type2 I, feif—
W TAVR 3857 BAV 19255400 BUR FERKE IR
typel 5 BAV [ 3= 3l e Bk 7 H 38 B0 74. 5% |, fii
e E B E AR 58, 8% 1Y i K typed U BAV,
41. 2% Wy B35 0 typel B BAV TEFTABFFEH type2 #Y
BAV i AN Lo 7€ Jin 25150 F1 Forrest 281 %t TAVR
BEARE G SR, TAV 4089 PVL ™8 f BE K



DI E R 2024 426 A5 45 B85 6 W Adv Cardiovasc Dis , June 2024 ,Vol. 45 ,No. 6

- 483 -

T BAV 4], BAV HAE SR PVL & A ST REEH T
BAV MUER (2R AE , BAV S5 B Bkl &
BIGIREER | 7 T AN X B 1 0 J5E 5 4 A 1 85 Ak 1Y il
B gk T Sk, LA BFE TAVR R o i F Bk 2
ik EPORERRT , 11T BAV AYZE R AE LA KA R AR
AR Ak , o 75 R B0 45 & 2E K i, DL BRI R 33
RN 5 B AR IR 3% B A %5, i BAV 3% PVL
(&R T
2.6 REMEINEKIER

RA 1 £ 3 Bk % 9% ( mixed aortic valve disease,
MAVD) 245" H 1) F g ke as & IF b (=R 30
WM EL . Heidari 25 %6 L T MAVD il 4 = 81 ik
W78 (predominant aortic stenosis, PAS) f3# TAVR R
J& PVL [ &A% 555 /R 7E MAVD 41, th (& i PVL
KA R R = T PAS . 1 KA NAEAT PAS 3%
H, TAVR RIGHTE PVL 1 8 & BAA B ENFE R H
£ MAVD 5 AR IR X AT RESE T PAS 50
2 ) O M IS R A ] O P R Y R AR R A B
8 R0 1O v FR A O PEAE R Y 5 TAVR
ARIETEARA K FAT RLiE—25I0 0, MAVD £
HATREXS TAVR AR J5AA1E PVL BA 55 AT 32 1
Abdelghani %5 1 Seeger 25" [ B 57 1,55 WL 52 5] 33
TR

DL AR H FT AR B PVL ARG R = H il T
PVL Wy & AEFEAZ R — Bl L R ] AR Z e je £
ol DR 2 A B I () 25 58 e LA AnAef 920 PVIL 19 & A= DA
L REAR PVL i 7™ S FE B, 22 H HT B A TAVR AR 2 il
TAVR B8 IT A& E LRSS 18977 . 24 PVL B RAEA
FSREGRN, VA 112 W7 A O 5, LA R AR R X Y 22
E USSP
3 R4

PVL j& TAVR ARJ5 i —A>4 DI KAE , b i 1
Ja BAT BB, TAVR AR5 &A™ 8 PVL /Y 83
ARFET KRR TG PVL B (1 2 ~ 4 £, BB 4%
FE () PVL AL 22 5 106 £ 3 () 0 ) A 4 5 IR PVL
BE RO AR, b R PVL B E ] BLG
SR AN MPER I S5 Fe B S Bh B A Ak B
PRIRERSEAE AR BE b TR B v B R IR 1 2 5 e AN
2 BRI S Y e BN 2 BAV B AR AF A 5
PVL I Gl I R . F &5 F & 1R & 7E AT
HERRPEAS 85 00 E S KR AR A5 1, E 0 G SR 8 1R
PRI FR 55 R P PVL HERR 2 T 4 2%, i) %
B PRt , ] BEREAIC PVL () % A 5 ™ B L
W PVL I RS2 , ffk TAVR i FARBCR

(1]

[6]

[10]

[12]

[13]

[14]

[15]

[16]

[17]

= ¥ 3z

Vahanian A, Beyersdorf F, Praz F, et al. 2021 ESC/EACTS Guidelines for the
management of valvular heart disease[ J]. Eur Heart J,2022,43(7) :561-632.
Hagar A,Li Y, Wei X, et al. Incidence, predictors, and outcome of paravalvular
leak after transcatheter aortic valve implantation [ J]. J Interv Cardiol, 2020,
2020:1-11.

Lazaro C, Hinojar R, Zamorano JL. Cardiac imaging in prosthetic paravalvular
leaks[ J]. Cardiovasc Diagn Ther,2014,4(4) :307-313.

Welle GA, El-Sabawi B, Thaden JJ, et al. Effect of eliminating pre-discharge
transthoracic echocardiogram on outcomes after TAVR[ ] ]. Catheter Cardiovasc
Interv,2022,99(3) :861-866.

Généreux P, Piazza N, Alu MC, et al. Valve Academic Research Consortium 3.
updated endpoint definitions for aortic valve clinical research[J]. Eur Heart J,
2021,42(19) :1825-1857.

Mauri V,Frohn T, Deuschl F, et al. Impact of device landing zone calcification
patterns on paravalvular regurgitation after transcatheter aortic valve replacement
with different next-generation devices| J]. Open Heart,2020,7(1) :e001164.
Kofler M, Meyer A, Schwartz J, et al. A new calcium score to predict
paravalvular leak in transcatheter aortic valve implantation [ J ]. Eur
J Cardiothorac Surg,2021,59(4) :894-900.

Matta A, Regueiro A, Urena M, et al. Comparison of paravalvular leak in
SAPIEN 3 and EVOLUT PRO valves in transcatheter aortic valve replacement :a
multicenter registry[ J]. Am J Cardiol ,2023,207 ;114-120.

Sherif MA, Abdel-Wahab M, Stocker B, et al. Anatomic and procedural
predictors of paravalvular aortic regurgitation after implantation of the Medtronic
CoreValve bioprosthesis[ J]. ] Am Coll Cardiol ,2010,56(20) ;1623-1629.
Jilaihawi H, Chin D, Spyt T, et al. Prosthesis-patient mismatch after transcatheter
aortic valve implantation with the Medtronic-Corevalve bioprosthesis [ J]. Eur
Heart J,2009,31(7) :857-864.

Détaint D, Lepage L, Himbert D, et al. Determinants of significant paravalvular
regurgitation after transcatheter aortic valve implantation[ J]. JACC Cardiovasc
Interv,2009,2(9) :821-827.

Tang GHL,Zaid S, George I, et al. Impact of aortic root anatomy and geometry
on paravalvular leak in transcatheter aortic valve replacement with extremely
large annuli using the edwards SAPIEN 3 valve[ J]. JACC Cardiovasc Interv,
2018,11(14) :1377-1387.

Tang GHL,Zaid S, Schnittman SR, et al. Novel predictors of mild paravalvular
aortic regurgitation in SAPIEN 3 transcatheter aortic valve implantation[J].
Eurolntervention 2018 ,14( 1) :58-68.

Kananathan S, Perera LA, Mohanarajan M, et al. The management of
paravalvular leaks post aortic valve replacement[ J].J Card Surg,2022,37(9) :
2786-2798.

Harrison JK, Hughes GC, Reardon MJ, et al. Balloon post-dilation following
implantation of a self-expanding transcatheter aortic valve bioprosthesis [ J].
JACC Cardiovasc Interv,2017,10(2) :168-175.

Renker M, Kim WK. Choice of transcatheter heart valve: should we select the
device according to each patient’ s characteristics or should it be “one valve fits
all”?2[J]. Ann Transl Med,2020,8(15) :961.

Rheude T, Pellegrini C,Lutz J, et al. Transcatheter aortic valve replacement with
balloon-expandable valves : comparison of SAPIEN 3 ultra versus SAPIEN 3[J].
JACC Cardiovasc Interv,2020,13(22) :2631-2638.

Popma JJ,Deeb GM, Yakubov SJ, et al. Transcatheter aortic-valve replacement
with a self-expanding valve in low-risk patients[ J]. N Engl J Med,2019,380
(18) :1706-1715.

(#5488 T1)



. 488 -

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

UL A R 2024 42 6 A4 45 55 6 ] Adv Cardiovasc Dis , June 2024 ,Vol. 45, No. 6

Circulation 2019, 139(23) :2707-2709.

Campens L, Demulier L, de Groote K, et al. Reference values for
echocardiographic assessment of the diameter of the aortic root and ascending
aorta spanning all age categories[ J]. Am J Cardiol ,2014,114(6) :914-920.
Wolak A, Gransar H, Thomson LE, et al. Aortic size assessment by noncontrast
cardiac computed tomography : normal limits by age, gender, and body surface
areal J]. JACC Cardiovasc Imaging,2008,1(2) :200-209.

Saura D, Dulgheru R, Caballero L, et al. Two-dimensional transthoracic
echocardiographic normal reference ranges for proximal aorta dimensions ; results
from the EACVI NORRE study[ J]. Eur Heart J Cardiovasc Imaging,2017,18
(2) :167-179.

Della Corte A, Bancone C, Quarto C, et al. Predictors of ascending aortic
dilatation with bicuspid aortic valve:a wide spectrum of disease expression[ J].
Eur J Cardiothorac Surg,2007,31(3) :397405.

Borger MA, Fedak PWM, Stephens EH, et al. The American Association for
Thoracic Surgery consensus guidelines on bicuspid aortic valve-related
aortopathy ; full online-only version [ J]. J Thorac Cardiovasc Surg, 2018, 156
(2) :e41-e74.

Fernandez B, Duran AC, Fernandez-Gallego T, et al. Bicuspid aortic valves with
different spatial orientations of the leaflets are distinct etiological entities[ J].
J Am Coll Cardiol 2009 ,54(24) :2312-2318.

Grewal N, Gittenberger-de Groot AC, Lindeman JH, et al. Normal and abnormal
development of the aortic valve and ascending aortic wall: a comprehensive
overview of the embryology and pathology of the bicuspid aortic valve[ J]. Ann
Cardiothorac Surg,2022,11(4) :380-388.

Xiong TY, Ali WB, Feng Y, et al. Transcatheter aortic valve implantation in
patients with bicuspid valve morphology : a roadmap towards standardization[ J].
Nat Rev Cardiol ,2023,20( 1) :52-67.

Koenraadt WMC, Bartelings MM, Bokenkamp R, et al. Coronary anatomy in
children with bicuspid aortic valves and associated congenital heart disease[ J].
Heart, 2018 ,104(5) :385-393.

Fernandes SM, Khairy P,Sanders SP, et al. Morphology of bicuspid aortic valve
in children and adolescents[ J].J] Am Coll Cardiol ,2004,44(8) :1648-1651.
Fernandes SM, Khairy P, Sanders SP, et al. Bicuspid aortic valve morphology and

interventions in the young[ J].J Am Coll Cardiol ,2007,49(22) ;2211-2214.
Thanassoulis G, Yip JW, Filion K, et al. Retrospective study to identify predictors
of the presence and rapid progression of aortic dilatation in patients with
bicuspid aortic valves [ J]. Nat Clin Pract Cardiovasc Med, 2008,5 (12):
821-828.

Mai Z,Guan L,Mu Y. Association between bicuspid aortic valve phenotype and
patterns of valvular dysfunction; a meta-analysis [ J]. Clin Cardiol, 2021, 44
(12) :1683-1691.

B BRIV %, 55 NI Sievers 438 - R Fy kR FERRAEL T ). R BE
FRAR A 2018 ,34(5) :673-677.

Merritt BA,Turin A, Markl M, et al. Association between leaflet fusion pattern
and thoracic aorta morphology in patients with bicuspid aortic valve[ J].J Magn
Reson Imaging,2014,40(2) :294-300.

Khoo C,Cheung C, Jue J. Patterns of aortic dilatation in bicuspid aortic valve-
associated aortopathy[ J].J Am Soc Echocardiogr,2013,26(6) :600-605.
Rodriguez-Palomares JF,Dux-Santoy L, Guala A, et al. Aortic flow patterns and
wall shear stress maps by 4D-flow cardiovascular magnetic resonance in the
assessment of aortic dilatation in bicuspid aortic valve disease[ J].J Cardiovasc
Magn Reson,2018,20(1) :28.

Sophocleous F, Milano EG, Pontecorboli G, et al. Enlightening the association
between bicuspid aortic valve and aortopathy[ J].J Cardiovasc Dev Dis,2018,5
(2).21.

Qiu D, Barakat M, Hopkins B, et al. Transcatheter aortic valve replacement in
bicuspid valves: the synergistic effects of eccentric and incomplete stent
deployment[ J]. ] Mech Behav Biomed Mater,2021,121.:104621.

Kusner J, Luraghi G, Khodaee F, et al. Understanding TAVR device expansion as
it relates to morphology of the bicuspid aortic valve:a simulation study[ J]. PLoS
One,2021,16(5) :e0251579.

Yoon SH, Kim WK, Dhoble A, et al. Bicuspid aortic valve morphology and
outcomes after transcatheter aortic valve replacement[ J]. ] Am Coll Cardiol,

2020,76(9) :1018-1030.
BAg B #7:2023-06-07

1111111111111 1111111111111 1111111111111 1111111111111 1@ 1111111111111 @111 -1 -]

(EEF 483 |)

[19]

[20]

[21]

[22]

(23]

[24]

[25]

Mack MJ,Leon MB, Thourani VH, et al. Transcatheter aortic-valve replacement
with a balloon-expandable valve in low-risk patients[ J]. N Engl J Med,2019,
380(18) :1695-1705.

Borger MA, Fedak PWM, Stephens EH, et al. The American Association for
Thoracic Surgery consensus guidelines on bicuspid aortic valve-related
aortopathy : full online-only version [ J]. J Thorac Cardiovasc Surg, 2018, 156
(2) :e4l-€74.

Sievers HH, Schmidtke C. A classification system for the bicuspid aortic valve
from 304 surgical specimens|[J]. J Thorac Cardiovasc Surg,2007,133 (5):
1226-1233.

Zhang Y, Xiong TY, Li YM, et al. Patients with bicuspid aortic stenosis
undergoing transcatheter aortic valve replacement:a systematic review and meta-
analysis[ J]. Front Cardiovasc Med,2022,9:794850.

Jin Q, Li W, Chen S, et al. Aortic valve morphology and paravalvular leak
regression after a self-expandable transcatheter aortic valve replacement [ J].
Front Physiol ,2023,13:1088681.

Forrest JK,Kaple RK, Ramlawi B, et al. Transcatheter aortic valve replacement
in bicuspid versus tricuspid aortic valves from the STS/ACC TVT registry[ J].
JACC Cardiovasc Interv,2020,13(15) :1749-1759.

Makkar RR, Yoon SH, Leon MB, et al. Association between transcatheter aortic

valve replacement for bicuspid vs tricuspid aortic stenosis and mortality or stroke

[J].JAMA ;2019,321(22) :2193-2202.

Heidari B, Al-Hijji MA, Alkhouli MA, et al. Transcatheter aortic valve
replacement outcomes in mixed aortic valve disease compared to predominant
aortic stenosis[ J]. Int J Cardiol ,2020,299 :209-214.

Sato K, Kumar A, Jones BM, et al. Reversibility of cardiac function predicts
outcome after transcatheter aortic valve replacement in patients with severe aortic
stenosis| J].J Am Heart Assoc,2017,6(7) :e005798.

Abdelghani M, Cavalcante R, Miyazaki Y, et al. Transcatheter aortic valve
implantation for mixed versus pure stenotic aortic valve disease [ J ].
Eurolntervention,2017,13(10) :1157-1165.

Seeger J, Gonska B, Morike J, et al. Outcome of patients with mixed aortic valve
disease undergoing transfemoral aortic valve replacement|[ J]. Struct Hear,2017,
1:162-167.

Lopez-Pais J, Lopez-Otero D, Garcia-Touchard A, et al. Impact of significant
paravalvular leaks after transcatheter aortic valve implantation on anaemia and
mortality[ J]. Heart,2021,107(6) :497-502.

Okuno T, Tomii D, Heg D, et al. Five-year outcomes of mild paravalvular
regurgitation after transcatheter aortic valve implantation[ J ]. Eurolntervention,

2022,18(1) :3342.
W AS B #7:2023-12-05



