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Abstract

Objectives: To evaluate the clinical efficacy of transcatheter mitral valve-in-valve replacement in treating degenerated

bioprosthesis.

Methods: A total of 11 patients, who received transcatheter valve-in-valve replacement from January 2021 to April 2022,

were included in this study, and the efficacy and adverse events were retrospectively analyzed.

Results: Transseptal approaches through the femoral vein were achieved in all cases and the technical success rate was
100%. One patient underwent thoracotomy due to pericardial tamponade after valve releasing and aother patient suffered from
cerebral infarction. There was no postoperative valve dysfunction, and the mean mitral valve gradient declined from (13.1£3.9)
mmHg (1 mmHg=0.133 kPa) to (7.8+2.0) mmHg (P=0.001). Patients with NYHA classification III or IV were significantly
reduced post procedure (100% vs. 9%, P<0.001). The 30 d postoperative follow-up was finished in 6 patients: one patient died

due to pulmonary infection, and no valve dysfunction and major cardiovascular events occurred in the rest 5 patients.

Conclusions: Transcatheter valve-in-valve replacement is associated with high technical success rate and may serve as an

alternative to surgical replacement for high-risk patients with degenerated bioprosthesis.

Key words mitral regurgitation; bioprosthesis; transcatheter mitral valve-in-valve replacement

(Chinese Circulation Journal, 2023, 38: 165.)

165

FEATH 2017 4 FE R E S A1 2017-ZDYF09 )

YEH 7100037 JLmTri, hEBEERZERE JLRtHMIBE AR FEO MR BAMERE S5HPE IR O (okig 5 | TR X Sk
TRIDIR L 5K3C%E ); R bE BANEBEAIIEE e S5t ONER O CREZE., 1K ); ZRIE BAMIAEREERE ONRHOERE )

WEMEE : kK% Email: gjzhang212@163.com; i #I%, Email: panxianghin@fuwaihospital.org
FE2ES RS54 SCERARIAS : A SCEE4HS 2 1000-3614 (2023 ) 02-0165-06 DOI: 10.3969/.issn.1000-3614.2023.02.008

N




-

166 I EEH A 2023 4F 2 H 55 38 4 45 2 BH( BLE 296 # ) Chinese Circulation Journal , February,2023,Vol. 38 No.2 ( Serial No.296 )

TN S A LA O R, AR
JEE P 6 AR SR T B A 1Y F AT iR . AR
TS B 40 AR U R AE P, Al T & 5
o FPLEEZY , F B ST () B K 2 M 0 O[]
T PR, BEAERFGE R, FRRAMRETF AR XS B
BRFHRFAM, R RIEFFEA 30 d 3BT
R 6.3%~15.0%"", M=, PUKIFH# 30 d 5ET=
L EA 17.3% F1 40.0%",

i 1] SAPIEN3 Jgfst (ZfiEser:apklas, £ )
T4 M PR B (MViV), X+
I B A S5 A I T R — OB R YT
B, TERRSE O 43RS WA MLA HEHE T PR AN ELF
AR KB ) R . B2 b2 B BAMNE BE H 2021
A1 HRIFRE T MVIV IR, B H7 R
LARNVERA T T AP

1 FRERE

11 — Bk

2021 4F 1 7 & 2022 4F 4 T30 EGE B R 53 Bi
X Z O B A A P WO A AT MViV S 11 ]
DINFRUE: R Py E RS A e, A
FEFAR SRR, Rl 2 T IdE—40F (1) ARER
(A= DR R B B 5 ( 2) AR A b B R
Tis(3) BiRPiESAE . A B A AR T &
] B2 2 B e LA B B A0 PR 23 D 25 W AZ AL o (3 H
%' :2021-K-9), FHEZTARKEHIEFEA, IF
H AR 50 AT A [ PA v o 0 IXURS: B T A 54
1.2 iR &

JIT A R AR A AR A B A AR s AR T2
VIR SRR FEE R ViV Mitral #07F (Valve—
in—Valve Mitral app, UBQO ) FEAFZ R A H AL NAE
ARAT a0 R (TEE B A YrRemR AR 27
itz ) Y A S R & B Vel W = N (1 5% I |
IWEEIHM . T 3Mensio #1044 ( Pie Medical Imaging
BV, fif2% ) BEFT CT REGIHAG, CT PRI AN 4
Weds e IHECR . ESRSE A B NAE CT M kB
K/ B0 A RIS 5 5 R R PPAL 20 &
it BT S A S AEREXUR: , 76 A PR 7 1 #U0
AJEIF RIS A E, PR R DL B A&
T E TR (neo-LVOT ) (& 1A ), FESIPKIRE - 2R
e £ DL ROR B A 22 % W] R A BE B 5. B IRl b
fifEERE s A JCIZ R . S AESE ) RZEl s o B 74

4 CT I TEE Keifizg (K 1B), s 0l b 2 il b — it
sz |o1] Y S Ny

FIr A A ABRAER TR EFARE L FRRE T i
1o FRIZEMBEBKEA S FIEESETLALSE
kdr, FEFAR RSN 3 Bk T7 5 2 A i
HIKEA 6 F ZURESEITH.ORER A, FHA
] R B ok A I BRI R =0 B
TEE 515 F 288 prialbs, Mo R (E 1C)
BN AT ER K - A0 s - A0 By - A bR S
2HGE, ASHRA 8 F Agilis R JE 255 £ n 2 Y
PR RSE R A0, PR AT R A O R
(DLEREA T2 ), ¥R SE LTS R
EE7/b BB Y ING OINE A PR /R A E R b A T
ST ATERIK - FREFRIK - 05 - 0B -
LG I S22k ASNE Y K BR2E 2 s (1]
FaZERlE Tk (& 1D), 7k JE akerifint iz ekde
ZERE TR T BIA LA g P s T S22k AR R
AP BT I ASE S L 26 R G N s ki 0 B
I ¢ B 1% 2R G0 R RS 1A 9 4 2R FIOX 5% 5 AR ity
L MEL R RGO EE 2 3 (R B 2 A A )
MLy, BT 275 S A P 28 1) b 2 0
SAPIEN 3 AL FIEMALE, 75 SAPIEN 3 JiE
20%~30% 1ir T A= MR A0 420 B v, 70%~80%
P F 2205 5 LA B AR P28 4% 180~200 YK /min
W A 0 %, FF LR R B %2 60/40 mmHg
(1 mmHg=0.133 kPa )L I 2512 75 7 BRAE BRI
% B B IR 3~5 s (K 1E), K5 mlHhskaE
AT LU 3R 58 RO BRERS T, 45 1R R 5 DL TEE 3
F RS B I D RETC S8 5 o ik R4t edT
LELEEEML . D FERA M A G RIZIYF 3L
(K 1F ),

FARBI A RAE (1) TOARPFET 5 2) M4
e B ) AR AR (3 ) BT B A 5
(3) MALLhREsEE ORBERIAL > 1.5 em® HIGHEELL
FRER ) 5(4) T FR T OMEFF RSN ATFEL)
TN sl 16 A B (5 ORE IR B

JITA 8 R eI Y 1 IRk R E 6 A~ 9T
FARSE 1. 3. 6 N1 I 1 4F e RV -

1.3 WEHETR

ML NIRIT AT, RJERIZ], R 1. 3.6
AT AR OB EIR A DIPEM IR DI RE, 4
T Be ) K Be e 4 TRIAE T RN R RO I A4S 5
4 (MACE) &AM, MACE & X H.O A HET: .
O WUESE R A

N




-

I EJEFR S 2023 45 2 H 55 38 % 48 2 (B 296 ] ) Chinese Circulation Journal , February,2023,Vol. 38 No.2 ( Serial No0.296 ) 167

7E:1A:CT & neo-LVOT; 1B: FEIBEFRIMATE;1C. ZREESR OHESISTFERIGER, 1D REWY KEER; 1E. BE

B F: REER B REMBINERE, RIS, neo-LVOT: MIREMENGE L E T HIETR

WERN = 54 =R e ik 237

1.4 it

Fit A K04 K ) SPSS 26.0 88354 347 43 #r o
FFEIER T PORRR IS £ AnifE2E 0K,
THEERER B (%) R, fFEIERMRTHER
RER LS ¢ 4550, TR X ° Kok Fisher
WIS I TIEAS , L P<0.05 NEFA G5 L,

2 #R

2.1 11 BBEWARRIGRR TR (R 1)

11 E Lt 8 ], 513 ], FIAERR
(73.6£5.8) %, FIREFEHCH (23.3 5.8 ) ke/m’,
AL B 10 6, A 9F 2 BRI 7 6, K
R s 4 6, A IR ILAE 9 B, 2 il wksh
Jik 55 R REA ( CABG )8, 6 {51 A [ st 48 3 sl ik
ML, o BlA I, Fra B3 NYHA 03
BB MBIV YL, BG4 95 i S} R
2x(STS)IFAr R (103 £2.2) %. 10 5 & A= Pyt
EAIR, 8 Bl AR DL =R
FE BE AR SEEE A Dol . CT A2 .
2.2 11 B EEE A ATRYT BT B A 8] 9 &0 kA1
H(FE2)

UL ) F0 35 7 R ¥y 3 ok 2 o s ) B 8 42 B A
SAPIEN 3 #¢fEE, 6 B2 PFAl 5 B A 23 mm A, 4

A 26 mm FEAE I 1. 3. 6. 11), 1 HIEA
29 mm B CI ] 10) 32 191 PR 3 3l ik A 4 e 1 )
W43 EAIORERAR G 2. 3). IRIEE A
IR 100% .

11 B E ARG B TR Be 5% (P35
JE 25 KT 10 mmHg 58 30 2 5 DL ik ), ol
i A, 2 461 [ 3 OO 40 £ 3 32 Bl KO s ) g
RIf. Urfi A ARJEOIIREY A I B 3%, NYHA
L IRE A M 8 IV 9 5855 B B di /b (100% vs. 9%,
P<0.001 )o " ARIEF-2I 05 R 22 BEAK [ (13.1+3.9)
mmHg vs. (7.8+2.0) mmHg, P=0.001], 4 Wil =
IR . FEEER R,

A BE ) O B 3 B0 R AR T L D LA
Ao U A i AR . AR AR T S 4 AT
L Coafe] 4) FRBERE ORI ) B AE O 2= 2R LR 3K
ODIEEZE T2 IEFTF AR, 1 BIR S T BLEk i i
A (1) 5 TR TIRE S5 75 B AZA AN
FAR; TRMAMHA ., ZO0ERBEMM . M5 A
PR S5 I AAE
2.3 RJGHETZE R

FITAT B 2 58 AR S B 252 4 5 6 158 iR I 1
A AR, RO EIBE T EE B A
T 22 S W AR 2R 55 R L 22 R St B XL
(P¥<0.01 ), WL3 3 1 45 R il Jsk e st (a7l 8 ),
REFWENRERL, EARSEMEL, 3 HIEHE

N




-

168

T EEH A 2023 4F 2 H 55 38 3 45 2 (55 296 ) Chinese Circulation Journal , February,2023,Vol. 38 No.2 (Serial No.296 )

SEMASE 6 A MBI, HOREIIRE R4, RIL
ARF LA [ FEREZE (6.5+0.9) mmHg,

1 GlBERARERARN x5

WEMRE (1.7£0.2) m/s]. M EREEWRAG 1
AERE T

e . KA LVEF [ESIERTBES EHEWEZE WehbkGEE . neo-LVOT
1 N e 7 = = D

G S REBE (%) (m/s (mmHg) (mmHg) SHERA (mm?)

1 Edwards CE Standard 27 mm MS (E#) 58 3.4 13 71 i 251.0
MR (EE)

2 B2 256 mm MS (E&) 66 2.6 11 52 h 238.0

3 Perimount 27 mm MS (&%) 68 3.1 22 103 hiE 220.7
MR (325)

4 Edwards CE Standard 25 mm MS (EE) 71 2.7 17 91 5E 218.9
MR (EE)

5 Hancock Il 25 mm MS (ER) 57 25 12 70 B 374.5
MR (EE )

6 Balmedic 27 mm MS () 53 2.8 13 55 BE 460.9
MR (27 )

7 Hancock Il 25 mm MS () 64 2.8 13 36 b 275.9
MR (EE)

8 TAMRIFARID K MS () 63 2.3 12 75 ¥ 223.9
MR (EE)

9 Hancock Il 23 mm MS (&%) 51 2.8 15 59 5 681.0
MR (Ef)

10 Edwards CE Standard 29 mm MS () 70 2.6 8 52 2R 377.6
MR (EE)

11 Edwards PorcineA 23 mm MS () 68 2.4 8 68 i 530.5
MR (EE )

HE - — 62.6+6.9 28+0.3 13.1+3.9 64.5+19.9 - 250.3+152.8

SE.MS: TR E MR ZRER T LVEF: 20 ES M4, neo-LVOT. WEEMBNGE LERHIET R, —: o 1 mmHg=0.133kPa

11 BIBEN NBITEEL B (%)]

e & e HE
Rep 7R FEEIpR AR B 0(0)
WAEE NI 11 (100) RiEHER
FRIFERRR 11 (100) NYHA i3 825 4%
B SAPIEN 3 IR ~F Il 4% 10(90.9)
23 mm 6 (54.5) I % 1(9.1)
26 mm 4(36.4) BE R FET 00
29 mm 1(9.1) ER PR P 19.7)
FI#347 TAVR 2(18.2) ZRBE T 010
B E 00) LR EER 00
EOEFIL 1(9.1) AT 00
WAE_RBAN 0(0) FAS{EREETE) (d, X = 5) 19.3+94
JE:TAVR: £S5 EEaPkBEHRA
RET. REDZIREES 1 A ARBEOCHELERER(x2s)
T8 ARAT (n=11) REBIZ (n=11) RE 1 4B (h=6)
TR EIREZE (mmHg) 13.1+3.9 78+20 8.0+1.7
ZRMRIEEIRIR (M/s) 2.8+0.3 1.9+0.4° 1.8+0.1
LVEF(%) 62.6+6.9 60.5+8.1 575+2.4
P BEEZLRWEOR B (%) 8(72.7) 2(18.1) 0(0)

SE:LVEF. ZOFHMmMAE. SRAETEEE P<0.01. 1 mmHg=0.133 kPa

N




-

I EEFR S 2023 45 2 H 55 38 #5482 (RS 296 ] ) Chinese Circulation Journal , February ,2023,Vol. 38 No.2 ( Serial No.296 ) 169

3 itig

HNBF I W R S A P R 1 4
AR B I A — A Ta) 8, B AR H A ad PR AR}
FARKAR D, (AR F AR RS B 85K, 2009 45
Cheung %5 ™ B S BN SE B T AMBE — A A= £ I
MViV, £k 2K BH BRI — Aol s . R0
MViV il i 280 R EEAE R TE K, RlG # M E AR 1
Ui, HATRZE G a2 e F Ik . 22 5
(PR EEAR R T, i — DRI T B R AR XU o

HETLAZ 8 TR “Zxts ™ 1B AR MViV
AN RIS AFL AR AERR S [ F P & g P
2021 4E I RETIEYE MITRAL 32036 Fh MVIV 59 B3 % N
100%, H. 1 4EREV7Es T E AT s M A R
FE AT LIE H MVIV FERKSE FI R 2 5010 4E 1)
KIEC S — R e & 2 FB, AT
AMEHRFE AR AE PR IS BT 1. FDA tF 2017
AEHEAE SAPIEN 3 HRRRAE I A= Wi WU
HRE I R

TEE Fl CT 25 AR Fi k45 X MViV £ R, fE
% e B PP AL AR MR ST . R e O . I &
9iE R AR RS DA B - AR SRR SR B A o eSS R ik
PR H LT VIV Mitral 00 CT W S50 725
vegE M, R CT BS PT RE 252 & JE AR D3 1
S, AR R LS AR R R B L B,
X TF IG5 AR A A R vl 3 2ok BRAE N 1y =X
E AR o AT CT IR T5 PPl 220 28 i HH TE REBE 14 XU
H 5138 2 3Mensio %52 H sl 1L 84 & neo-LVOT
R A N i o = s S = B 155 T S A8 N5
neo—LVOT 7E 170~190 mm? e ¥51 I 458 S 72 % 5 e
SR P FEARF I NA B E P neo-LVOT [Hi 1
¥IRTF 200 mm®, ToZe 0= G GEABL LA, G
B 18] B i A2 U AR N FH B i 20 R B A B TE,
2 6] b 7 A B TEE #1 CT #EA 7 F i & 22
5 I (B B TR A B PA - TR B HERR 2200 B AR 1)
AU

FEAMBE A B AR 5 2 H IR IR AN DL
PTG OL, B M RO i AR S AR R A 2 /N
F 1.2 em’/m’, WEBEADCECAY &4 5 ARG A B 314
SEYIAR S M5 S RS DG i B4 55 0 5 7 A ik
AT PR H Rt A R AU R A, R4S H Rl
MViV A J& MRS VEE () B 50, (HIEF AR
TS N AR S P B B DR A — R RO 1 TR Y

WD, X AT RE S MRS VC L 9 & AR . IR
RAHTBIFE FING PR S B L B i S —[a) @, X
A AE & A AR JE RN VG JE () £ 5 0] 25 R RE 5 Ly FH
e R ERFE Y ZLREAE SRR AR LA 52 30 0 4 1) 1l 9 5 7
SRR

RS 1 IR R 5 538 A I i 22 BE 8 78 AXRAAIK
NG & 31 N o S B R T R ST R D AN £
M Safari 22 (PRl e ) GRS A Gk /A
Oy ZERERR AR 1 R AR I A IR S 22 A 4
Ao TR TR S 22 Fi 5 N mI TR e 22, R
WL 1A RERL G R il 4), DR MViV
TEE NHET B B R T B — P IR R A i ik
S o2 Fe AR TS, 7E SAPIEN 3 i JIE 4l F I e %
20%~30% 50 T A= DA IR 1.0 5 i, 70%~80% A
T E U, 3K AN B AT X T B SR 1610 B B o A
WA s e 1

AR A LR ERG 24 hiT CTRE &R A
MR >R AE SO ALY . A B AMRGE T MVIV AR5 A<
o R RN 2.3%~2.9%"", Schmidt 25 " R4 3 E
T 15 I i AR 4 % B MV, Br S R AR
BRIt iy, L8 AT S R R LA TR R
PEIMAE . ZhKBERL T . B54k . RIS, Bk, B
AN PR T MVIV FR 0 BEA B & 19 A #4
FERS, AR BT 7 JF 2R G AN 4 i 258 [ B (1]
(ACT), ARJ5Uni %) BEIRIE, #Eaiseh
X/ WA ™ () I AORE &A= 5 3R E H i ST R
AL ARAE FH BRI AR IT IR AP B, DUGRES X
RATAENR IR R, A R E RIS IF & e
B & A . RIS RS MR A MVIV RS P 5
TEABSE h 0 BB sh i = R A R A BB AR S
IO RBTEELS, AR5 30 d Bl R DR I i i A 2E |
FEZT i Mt s kA . AR IEL RS TR
TEE AR B ELEAR TG 3 A H P IR A 2 XU i
SRR P B2 AL I U 25 AR ™, 50% 1R it 42 T 1
BE SR NIRRT, HHPEERAT RS
AR Y R H R MVIV R R AT T 4
AR AR G Piie ims, BIRE 2= 34
FURPLEEZSIRYT , PLsEiR 7 = BrprifEfb LA (INR )
NRF] 2.5,

[ N H HiT 2> L% SAPIEN 3 AR AT MViV Y
ik, AR RBR A B, FEAERD,
AR B XTI 5 [RIB T AR R xR B A
VIR B, G PRI RO 15 23 52 21 1A A >
S BA DRI 2 M i AR ey, DR 5 B R B A

N




170

HrEER S 2023 4 2 H 5 38 #: A 2 WI(EER 296 ] ) Chinese Circulation Journal , February,2023,Vol. 38 No.2 ( Serial No.296 )

Zul . HTHEYE . BEPLXT R Im RATFEIE— PRI

Zi BPTIR, ABPTEER RN TN AR

AYIREES MVIV IR 8w, TN R fa A
BEZE AP BT, (FE MVIV 53R — 2 1 XU 1
FARER, BRI E A 7EA 250 0 R ELDE G TF
J'E . BEF IR IRSE B 00 A AN TR B, A 1L 7E Aok
MViV K7 PR B 32 B

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

FISRMEE: PTAES B ARALA S0P R

5% 3Lk

EBI, WY, EARG . SF . TRR CAOREE R RO A
JL B 3 T B BRI (J]. P AP L 2008, 23(5): 378-380.
Jamieson WR, Burr LH, Miyagishima RT. Reoperation for
bioprosthetic mitral structural failure: risk assessment[J]. Circulation,
2003, 108 Suppl 1:98-102. DOI: 10. 1161/01. cir. 0000089184.
46999. 4.

Albeyoglu SC, Filizcan U, Sargin M. Determinants of hospital
mortality after repeat mitral valve surgery for rheumatic mitral valve
disease[J]. Thorac Cardiovasc Surg, 2006, 54(4): 244-249. DOI: 10.
1055/5-2006-923946.

Vohra HA, Whistance RN, Roubelakis A. Outcome after redo-
mitral valve replacement in adult patients: a 10-year single-centre
experience[J]. Interact Cardiovasc Thorac Surg, 2012, 14(5): 575-
579. DOI: 10. 1093/icvts/ivs005.

Exposito V, Garcia-Camarero T, Bernal JM. Repeat mitral valve
replacement: 30-years' experience[J]. Rev Esp Cardiol, 2009, 62(8):
929-932. DOI: 10. 1016/s1885-5857(09)72658-1.

FREH , E884% , B 5 . AA S8 SO — 208 Bk s
MU RE— ] [J]. hIEfGERALAS , 2022, 37(4): 416-420. DOL:
10. 3969/j. issn. 1000-3614. 2022. 04. 017.

Guerrero M, Vemulapalli S, Xiang Q. Thirty-day outcomes of
transcatheter mitral valve replacement for degenerated mitral
bioprostheses (valve-in-valve), failed surgical rings (valve-in-ring),
and native valve with severe mitral annular calcification (valve-
in-mitral annular calcification) in the United States: data from the
Society of Thoracic Surgeons/American College of Cardiology/
Transcatheter Valve Therapy Registry[J]. Circ Cardiovasc Interv,
2020, 13(3): €008425. DOI: 10. 1161/circinterventions. 119. 008425.
Cheung A, Webb JG, Wong DR. Transapical transcatheter mitral
valve-in-valve implantation in a human[J]. Ann Thorac Surg, 2009,
87(3): e18-¢20. DOI: 10. 1016/j. athoracsur. 2008. 10. 016.

Mack M, Carroll JD, Thourani V. Transcatheter mitral valve therapy
in the United States: a report from the STS-ACC TVT registry[J]. J
Am Coll Cardiol, 2021, 78(23): 2326-2353. DOI: 10. 1016/j. jacc.
2021.07. 058.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Guerrero M, Pursnani A, Narang A. Prospective evaluation of
transseptal TMVR for failed surgical bioprostheses: MITRAL trial
valve-in-valve arm 1-year outcomes[J]. JACC Cardiovasc Interv,
2021, 14(8): 859-872. DOI: 10. 1016/j. jein. 2021. 02. 027.

Bapat V, Mydin I, Chadalavada S. A guide to fluoroscopic
identification and design of bioprosthetic valves: a reference for
valve-in-valve procedure[J]. Catheter Cardiovasc Interv, 2013, 81(5):
853-861. DOI: 10. 1002/ccd. 24419.

Yoon SH, Bleiziffer S, Latib A. Predictors of left ventricular outflow
tract obstruction after transcatheter mitral valve replacement[J].
JACC Cardiovasc Interv, 2019, 12(2): 182-193. DOI: 10. 1016/j.
jein. 2018. 12. 001.

Reid A, Ben Zekry S, Turaga M. Neo-LVOT and transcatheter mitral
valve replacement: expert recommendations[J]. JACC Cardiovasc
Imaging, 2021, 14(4): 854-866. DOI: 10. 1016/j. jemg. 2020. 09.
027.

Magne J, Mathieu P, Dumesnil JG. Impact of prosthesis-patient
mismatch on survival after mitral valve replacement[J]. Circulation,
2007, 115(11): 1417-1425. DOI: 10. 1161/circulationaha. 106.
631549.

Eleid MF, Cabalka AK, Williams MR. Percutaneous transvenous
transseptal transcatheter valve implantation in failed bioprosthetic
mitral valves, ring annuloplasty, and severe mitral annular
calcification[J]. JACC Cardiovasc Interv, 2016, 9(11): 1161-1174.
DOI: 10. 1016/j. jein. 2016. 02. 041.

Urena M, Himbert D, Brochet E. Transseptal transcatheter mitral
valve replacement using balloon-expandable transcatheter heart
valves: a step-by-step approach[J]. JACC Cardiovasc Interv, 2017,
10(19): 1905-1919. DOI: 10. 1016/j. jein. 2017. 06. 069.

Yoon SH, Whisenant BK, Bleiziffer S. Transcatheter mitral
valve replacement for degenerated bioprosthetic valves
and failed annuloplasty rings[J]. J Am Coll Cardiol, 2017, 70(9):
1121-1131. DOI: 10. 1016/j. jacc. 2017. 07. 714.

Schmidt T, Schliiter M, Alessandrini H. Histology of debris captured
by a cerebral protection system during transcatheter valve-in-valve
implantation[J]. Heart, 2016, 102(19): 1573-1580. DOI: 10. 1136/
heartjnl-2016-309597.

Urena M, Brochet E, Lecomte M. Clinical and haemodynamic
outcomes of balloon-expandable transcatheter mitral valve
implantation: a 7-year experience[J]. Eur Heart J, 2018, 39(28):
2679-2689. DOI: 10. 1093/eurheartj/ehy271.

Yoon SH, Whisenant BK, Bleiziffer S. Outcomes of transcatheter
mitral valve replacement for degenerated bioprostheses, failed
annuloplasty rings, and mitral annular calcification[J]. Eur Heart J,
2019, 40(5): 441-451. DOI: 10. 1093/eurheartj/ehy590.

(ks H 1 :2022-05-26 )
(il TEZE2E )




