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Abstract

Paravalvular leakage (PVL) is one of the common complications of transcatheter aortic valve re-
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placement (TAVR). This paper reports a case of an elderly patient with severe complicated PVL after
TAVR “valve-in-valve” surgery for severe aortic calcification who underwent percutaneous PVL clo-
sure with multiple occluders. The operation was successful. Postoperative echocardiography showed
mild to moderate perivalvular regurgitation. Transcatheter closure therapy PVL can be an alter-
native to surgical procedures, and multiple occluder to interventional closure is a straightforward
and effective treatment for patients with complex PVL who are difficult to withstand surgical pro-
cedures.
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1. 5|15

TAVR H It PIsk, BAPUEAE, HATCRC mls s e s Ao S8 1 — 2 7 T[] [2].
JEHX T OThREZE . fATEZ PG IR BEAE MR AR B S 0 BCAT I TR B Bk 3, T ae
ME— AR R INE . AR —TEAE A AR EORT S, & SCREAN #5800 (A1, R0 A o2 G (1) i)
A, SR TS B ILITED PVL, Z ISR R, TAVR RJ5 PVL Mk EZN 50%~85%, 44K
BB PVL, HEE PVL KRN L 9%~21% [3] [4], i DL b (0 S i e i xof 2 (K 9 2 A
AEFEE R, FERRIGST . £E Kahlert W, 2 21%0) PVL Bk, RIEfH 7 ERERY
FRA IR ST TE M, PVL A5 M AT TR SO (R &K [5]. ASCGEE B 2 A E R
BT EE % PVL PRGN A NIGIT PVL et —E 5% .

2. RBINTA

BE TR, 74 %, FRHE “E8Z 4 AR7 T 2022 458 A 4 HABi. B2 W32 5h bk 5 ok
AR HIAA 20 4, A HHILBU R KM, 2 4ERTER “ R Mg 6 /M REREESZNERZ, BB O
HLE SO LA, 12y S ST B s AL IUEESE, S04 IKIE fe+ AR HROR, TR, K5
TR E O E(TTE) SR Bon: EaNKIE R A A [ RSO B35 2, 5tk, HElksS
e S SR  BlG, FFPIBCZIR, WAR BREAE IR 4.2 m/s, WE{EPSHEIE 2 71 mmHg (1 mmHg = 0.133
kPa), RHIRAE, &FTKHIN A RI], 72O G 8(LVEF) 25%, Ja# NOAMEMTFRIGST, ABti2
Wr: 2k ST Baa @ ALOUEESE, EANBKIEReAs (B R A 2 (H EE), Rtttk La8isl, 2 BOBE IR,
ALV ERR 2 (NYHA) O IORE IV 2%, 2020 4E 2 H 14 HiT4 S8 EahkE B R(TAVR), RPEAN
VenusA-Valve L29 N T —#, Bl B Ja4T F3hkiG s Wi TS 10 ™ 5, S EURBR S b &
TRk, RSO, Yo M MR HR IR E N VenusA-Valve L29 N THREE, BUEIER
SRS AR, o - EEEAKR, 144 NUMED 25 mm 3R3E & 8 2 G TEY K, 379k Wk
SR, MR . Rrh @ fia s 0ah BI(TEE) R : s BIRRE IS4 M (ERTE 2.6 mis, W5 2%
27 mmHg, £7 5K 7r % it TE AR SR T SN A A S T B - R SO, R LR R S, LVEF
30%. AJ5EBHWE RIFH. J5EER O %E T 2022 455 H 5 HEXERIGIT, ZE& TTE/R: X3
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JKEAE N T30, 6 COFBOE R, Wi AR K 2.5 mis, OIS IEE 22 24 mmHg, £ 3% 8 50E E (DVI)
0.3, ATTRHHERREIIE RIAR, N T HREER A M) AL =88 0 S S e, O VR BE S5 e, e s BT B MR 3 7
W, LVEF29%, JZ&frRsHinyTriiRml B, T 2022 45 6 H 20 H b

2022 4F 8 H 4 HEER “@th /iaed” BN, BREARRME. doi. OEEsLE, FAR
SEHTETRTIA, NS FR TR R . ABE AR R A AR 36.3°C, k4 82 X/min, IfilLH 120/62 mmHg:
D 82 Kimin, KB N BN, DU EEIZ0, S L 2, UM 5, XN
BN, ORGENATE, FENMKIE—. WX AlE & 116 RET ik R, a8
O, IR, EARTCRIPEAAE: SO BRI K i

FEE OB RN RALOHE, OEEE), EMERE, et RSUE S . TTE R E3)
JKIEAL N AR, W4 SHI{E AT 2.5 m/s, B KBS 22 24 mmHg, DVI0.44, &5k I% WS I O
S, TN TIRER MU 0 R 3 S, LVEF 29%, 20 &K IN4E 7.3 om, BRIEVECOURESE S AE,
Fr B B E A e, AR - PRSI, =R - AL, AL DR E I, ik -
FRERE, S0P K, FFESIKY K, OEFEL. Esilk CTA 4 ER S MARIE NP Venus-A Jif
JBE, MR SCERBR AL Jy 13 mm, AR N IREEZT 2 mm, JEA-F 1 SR BRI, SCHRAMIAT L
HABORES AL BTEL, CTA K 3D FHIFLEI AT W= AbJs DAL T 2 et 52, e Abi 8 mm (4 1). BB RATZ
NG S, O B AR SR (L), DRBIBIOR RV O, L), DIIRE IV
F(NYHA 774%), EIKRAEYMEEHRES, 2 BOBEIRIE, BRIBYECUESE, 5841 S fE S -

Figure 1. Preoperative CTA and 3D section view (the deepest part of the external
valve scaffold was 13 mm, the implantation depth of the medial valve scaffold was
about 2 mm, and the three leakage openings were located in the left coronary sinus,
and the widest part was nearly 8 mm)

B 1. KET CTA & 3D FIME(SMBIE TR ERAL K 13 mm, RMFRERENR
Ed2mm, ZAKAONTAES, &ELIL 8 mm)
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FARARAVREHETEIL, TAVR “Mtile” RGHEERER, OIRRZE. TTE & CTAZ5UR AL
SO B R, DIRERGF, MAIROLENNL, BRSO BN, AR N
IT o UGETT SR B ANRIT i E 3N Bk B e B IERS A o T T AR AR R RT SR AR 3 B R S, B S
DRI S AN RPN TR, o LI 25 fEAT 7 E SRR T B PR, DR R S R4 ™ A5 1L
HER A s 1) L, R SRR DL ZE , TPRO T AR KU AR g, oA R 5 ZE S R D AR Y, 2%
BHBIENTATN ANFIEIGIT . RATINA 3D 3T ENHAEE S 8 - S BREAC RS SO AR, A
M MR EAAREREE 2), T 2022 45 8 H 6 HIEARK FT4 S5 RN EREER

Figure 2. 3D sectional view and printed model (perivalvular leakage is
well occluded and there is no risk of coronary obstruction)
2. 3D FIALE K T EME B (F] I 3 B i 38 R 4% B o 2 B PE 2R XURS)

FARLRE(E 3): 4G RIS 27 A M Zh KB 6Fr ML #, FFER10(L molkg), ZWE % 6Fr 34 2
SEATESIIKIER, &R ER AN TR AR, AR E R, W Fusmart 6Fr 1] %S
B, BN T2 FRL SNSRI EM PVLL &b, HEAR PR TTEUFSE; 456 KAl CTA & 3D
BERRERVPAG (18] 4), 76 S Mgt o VI ZRAI IR IR A B, JRPE A B S8 -0 14 1 ¢ (Digital
Subtraction Angiography, DSA)5| %, H Bk F245] 3 SE 5 PVL D& 0%, MG HEiRiEn 8y
J& B AE S 22 (Amplatz Super Stiff, Boston Scientific) & 3. #LiE . ¥ 5228 F SFr %28/ Nnikds & (L
TERACAZ A SR BR A 7)) 5% ADOINO08 F 83 (L IARICIZE EMEE IR AT E AL E, TALE
PUREICE At , BIE I 2 PVL AL, T 3D BKMBE S i, 3@ T WSS R, AL E A,
JEAERA SR, 2R 1 M6 mm ADOI B, ARt TTE $oRiJ& [ Al i s, FRE#siah - fE,

AREEAESE 1 MR SR E R, AR 1 b ek SEMER R PVL, Z56AKHT CTA J 3D B VEAL,
W IR FIRE TR AR B o BN 2 M, 0+ 6 mm ADOII. B3SRBS B RIF. TTE
PROR 2 MU AR B RAE, R SORECET >, R CIA R - HEE. B CE RIS SS HIE AR
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Figure 3. Surgical procedure. (a): Severe perivalvular leakage indicated by aortography; (b): The superhard guide wire after
shaping was passed through PVL under DSA guidance; (c): Replacement sheath tube and placement of the first occluder
6mm ADOII; (d): Ideal placement of the first occluder was determined. However, angiography still indicated moderate or
above perivalvical reflux; (e): Placement of the second 6mmADOII after replacement of the sheath; (f): Probe again next to
the implanted occluder, and the guide wire passes through the PVL again; (g): LOOP method was used to establish track due
to difficulties in exchanging sheath; (h): Release of the third occluder. 6 mm ADOII; (i): Final re-angiography showed mild
to moderate perivalvular regurgitation

3. FARERE. (a): EXPREHZRTEERAEAR; (b): BEENBESLE DSA 5ISTEE PVL; (0): EMRIE,
BEANE—HEHIESR 6 mm ADOII; (d): MBES—MHERBEANUERE, BERXNRFAMBATEULRIE; (e):
EREERENE 246 mm ADOIl; (f): ZEEAIEREBRIRE, SLBXEBEI PVL; (9): EXBREEERYE,
SKF LOOP JEENHNIE; (h): BME=MFTERE, MEM 6 mmADOIl; (i): REBREXZERETERRERR

Figure 4. Preoperative CTA evaluation (in S-curve, the Angle of the left crown
tangent was determined as LAO32 CRAG)

Bl 4. ARBICTAE(FE S I P IAE A B V&R R A E 79 LAO32 CRA6)
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i, RIWE B PVL. R ORR M ACE S, R AR, Foe sl W, 54 0.035
mm x 260 cm -T2 5 1% PVL &b, FEFRIZEMREIKEN 6Fr M, SBE X eFr it 3y, B
A 20 T B ESR(LERICIZE SR IR A 7)), ] B E ST 3 22(LOOP V&) L HUiE, 51 S
LRSI PVL, BBCE = MEiE R, Uik 6 mm ADOIN, BUS B UATF kG, WA shiis
PVL Abid i A pl Wl k>, BAT RS TTE SR PVL BEE BB EKE, HERONEHR
YA, ARHEARFT CTA K& 3D #HITAL PVL AL E &K/, HAhgH/N PVL 3% R il e /)N,
REGRT AR, BEKENA, BEERTEE TTE: EIGEALN LAY ShEE IR, Y48 W ERE 3.0
m/s, KEMIEZ 35 mmHg, DVI0.5, LVEF 31%, A OEEKIANE 7.0cm, 1 PVL, A =BENTEL
PEIZB) R, R R, SRR - R, 2O IIREIRAG, A OThREIR(ER ), 208K,
T+ EFkY 5K .
RATE ARG TTE % ILE 5.

Figure 5. Comparison of TEE before and after surgery. (a): Severe perivalvular regurgitation in
apical view; (b): Mild to moderate perivalvular regurgitation in short-axis view, the width of the
regurgitation bundle was about 0.2 cm

5. FAAIGE TEE Xftk. (2): LCRVIBERATRBEERR; (b): RHEYIHZREEEF
SKEARTERR, RARIEL020m

3. g

R TAVR ARG PVL (15 R 3 24 3 Bkl SR ™ s 8540, 3N TR SO HR 5 R S ik BE G & 72
BT AN R . N T B NIR PRI v SRR N T RS SR A 5 AR I K /s
LR HHT O 2 0T TR I LSRR 52 PVL L fa R R [6] [7] [8]. I HAEG IFE
Ik e — - JERR; 7 (Bicuspid Aortic Valve, BAV) [ & mh, s DL E PVL R 4E #08 6%~10.4% [9] [10].
SEAh, ANRIZEA N THRME AR 2 520 PVL (AR, BRIEY ok UM AR TR A e B 25 AR T B i U
SRS R 4%, PTG s, TR — A B R R B AR s B R AE — e R kD PVL R A
[4] [11] [12].

YR ZHPVL B HTAUNEREE PVL, A B R HIIG RAEIR  AE R AT /D BRSO mi R i
A TE R A G P RE DA B S I R i R A A A A A T 1 S R R ) R A T S
R, FHERWMIAIT[5] [13], TAVR R J5 ™ H PVL & MR BASE T (07 fE G R 2 . f 8 PVL £ TAVR
ARJ5 1 EFET R LT PVL BB 2~4 f5[14]. —IRANRME B 80—l H RT9R82 3677 PVL 1)
WRAERTT 720, AR SOOI F AR AR ARMERE R, W E, FARIECH S, HOmR 2 8E ARk
BTEZRTAR R UATEIT BRI RE, BT AMEFAR, JATRIN TAVR KRG PVL 5 0 H BB GH
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ik MHIREAN. 258 PVL HIEERE[15]. BREET IKAZL R ZH TAVR R RIERIES A R
PVL MIALBE i, X TR E NG ER B0 v DA A I BRI N TR U 1 R A B IR e A i KBt /N 1)
L, DU SR PRI 107 2R SCE I & S it 16t 3R P e 7 v o2 it e Ot L2 IR = Bl ik
SREARR 5 77 A 03 i N TR B S A 5 A i B i PR B BR T 2 3 PVL, FRATTAT DR S5 8 N
HAEW T TAVR ARJ5 PVL A ANEEEIT I ARE AR, E N IMRIE 2 A ZHGE BN AR 5T
Waterbury %5 A [16] 1) 5 s CoF 5 [RIBPEONN TAVR AR JG HJE PVL B FH AT A AN EE BT 18491, R 44%
FIEEAEH PVL & HE 5 AVP2, 56%(1) 3 1# H AVP4, FREARRIZH N 78% (PVL B2 A K LA
). Feldman %5 A [17] AT 4 4-5Fr i& 52 FE A /N5 B 528 AVP4 B35 PVL ai AT, [l i
ST T TAVR RIGIT/ ANE% PVL (8 6 6, 6 FlEH AP mRIIpidEes, Hh 1plEEELE
ANT 2 M AVP2, 6 % BE FHBEVII I8 5 N H (A~11 N H), 5 6 835 AR5 5 S R R b b R DA_E sk
MEFELIN, RA 1 H1EH PVL ARG ERE LR, HFHIZEEE LG, MER5 4
TETE I B TSR B AT 0 Sy s R B [18]. [ I It 1 fI%t TAVR RJ5 PVL iR E 5 10iRkIE, H
F T S5 AR B U K I A 2% 1 A ) 45 40 B B K I ik 9 5 B I 6 B I 5, AR i i i 4
FERARAR AR IR Y, H R T SO H T AR A SbRFFE AR [19].

ARSCHRE A 1 BIR 2 Mt i s B 5 Typel 247 BG40 ) i I TAVR “HEhil” A5 =%
PVL J HEUS RAFECRIHG], UE8 7B T AMEME S BRI LA, AN T R E SR 5
FEHE PVL VEIT I RETE . 7E TAVR RJG PVL MVEAR IR, ARGVl 77k £ 22 8k CTA 1 TTE,
{EIX PR REAEE— 2 RBRE: T3k CTA B2 SIERZ AR, AT PVL A &
WX 0 — B MERE o TTE W AA7E M S48 br JC 2 B B A0 AT S S0P A5 AN B 1 7] R 15] [20]. E A3
BFMEL PR T g RS, R 3D FTEIHARBRATEN T &5 3 3h B ORIE K Bl
HAE NN IR Ol S R REE R 15 PVIL A7 B AL . BRI 28 158 FE A 58 0 o A0 B I B R/
BRI, JF Hoh 3 MR MR, 85 KO B AL B R BRI TS5 . A 85 TR SO &
[ 5 A P R U, 2 B0 P R SR T R (AN R 3 8, an i ZE 50 ADOIN 45, 5 e Al
RSB SRAF R AR D, MO, MUESE ADOI FiE8s . HE% s o i AL AT £,
75 IR IR SE AR D 5 IR SR (R AR A7 B DA S T et Kk L2 XU, DARf e R B, B Lk B AR i e
e A A eI i3 P, B N T, 3D T R TE Bk G 2 I A 7 A B H . 4T BN 3= B KRR
PR T AR FL 00 AR 45 4, T DUSE MR Mk B DT IE N TR AN I35 8% . F B 3D FTEI#E
T T PRI, SRR G50, 48 08 52 bR T ARBRAE S 18], I8 0F 16 55 R AR 1) 45 M ik 2 o i UK [24]
UEAh, 2P & T TR R GE R SL A A IR R, P K SO F IR 3K “AETR” At ]
RERZINA PVL i i S48 G 22 (0 B 0T, 38 I 22 OBl 551505 R L 5 22 AR U B 1) S 28—l gk N
Bk AL E T3S TR B AR BRI

4, Z5ig

PVL 5& TAVR & WIFKAEZ —, XARJEEH KPR H 5 . X TAFE™ 8 PVL Rl R B
Kbt I NEEEIT AR AR RT3 JEHGE X TR 2 AR PRI B E T 5 . HE 25
BAEMR GG, FAXMEEKR, HHAHRZ A MEARIRR Y], Hz e A AT 7 R
W AR 20 W .

F xS AR
A V3 2 AN AE A 28 R 5%
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