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Transcatheter Pulmonary Valve Replacement

Mike Saji
Department of Cardiology, Sakakibara Heart Institute, Tokyo, Japan

Since percutaneous balloon pulmonary valvuloplasty for pulmonary valve stenosis (PS) was first successfully
performed using a ureteral catheter in 1950s, BPV has become standard of care for treatment of isolated PS
over surgical valvotomy. Based on the experience, percutaneous pulmonary valve implantation (PPVI) was
performed by Bonhoeffer et al. in patient with a dysfunctional of right ventricle-to-pulmonary artery conduit.
In 2010, the Melody valve (Medtronic, Minneapolis, MN) became commercially available in the United States
(US) under a humanitarian device exemption protocol, and more recently, was awarded post market approval
by the US Food and Drug Administration. Since then, PPVI has been performed for over 4,500 patients in more
than 30 countries worldwide. Transcatheter aortic valve replacement (TAVR) has recently became the standard
therapy in patients with aortic stensis, and based on this technology, transcatheter pulmonary valve replacement
(TPVR) and valve-in-valve procedure has also been able to be performed in patients with adult congenital heart
disease. In conformity with heart team approach, hybrid procedures with mutual collaboration from cardiac
surgery and interventional cardiology will likely shape the future TPVR. In this chapter, we will review BPV
and PPVI/TPVR with particular focus on the indication, technical aspect, clinical outcomes, and potential
complications.
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TR G BIAR 7NV — > #E3EHT (Balloon pulmonary valvuloplasty: BPV) &7 7 / 1y — & HiciE
L7235, BUE TRV IBIIR A HLaR M 72 2 < iAd 2N e, IBIIR T DA N 9 2 iRk & s -
7z. 2000 41 7 T > A D Bonhoeffer 5 V45 % it i 8 — il B G D FERER 21K U T percutaneous
pulmonary valve implantation (PPVD) ZmKIIEH, 2010 4FICiE Melody valve (Medtronic, Minneap-
olis, MN) /K[ Food and Drug Administration (FDA) D&%, K TILL bbb K1
IEofe. R TITHN TV % Transcatheter aortic valve replacement (TAVR) Ofifiz % &1
I, HOAOESRRMERICNT %7 —7)Vig#, T U TrE#E (8RO A% 5 9 KERT,
fEIEFT, =RFFAD D Valve-in-valve DHFMMEARE N, AFEONBFMR O IZEN TS D,
BRI DFARERL PHFRED T2, FliV X7 WE0EBE G EWRHO A X b 72k 9 afRerE A & 72
FTaELS, BEFIRPKRO->TLZOR, RINARZETSLEHS. MABHEE AR, T O
ICBWTE/NRIEERARE, NOENRIE, BERGRARIE, X7 1 VhN— b F—LZE#L,
ACHD BH 2RSS T 2 080D 5. ARITIE PPVI OiAEIS (BIIRIAS & BB R 2 D
#H), FROFHM, £ D5 2EIHEFICOVWTREORYE, AIFOMEIKRREERZHE X Review 2175 .
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1950 4E{RIC Rubio-Alverez 5 DM@ IR Pk As R &
IR U TTT 2 e ST HID T D BPV I3 RIE NV —
ERWZEBETH >V, ZNLBK, BPV&T 7/
1Y — LIS L 2R T, BIE T IRIVRHY SN IR
PRaRN 7% 22 < i 2 WD, BTEIIRF IR AE IS % AR
Ui L lx o 12 2V, Z 0%, 2000 FEICiE T T VA
® Bonhoeffer 5 AV 23 HY % — MBI RS B REAS 42
IS LT PPVI ZEh & 872 Y. 2010 4RI 1d Melody
valve HVK[E FDA D& Z %), K TILfEbNn
% &5, BHEEXTIC 26 »ELLET 4,500 A
DT Melody valve % U7z PPVIAMTH N 7

KE DT — 2 TRBFER 4 5 ANDF R OEEER
ADNHAEL, D5 BDF 9,000 N (22%) ICH=ER
HEORERH B LLbN TS > L LZD%
MCHBRTS—MERAZE S EHE, T ULEALR
Y 2 0HE RREIREAE, KMERAE) (3Hdh
23%ITEBEZ. —J7, RO D 77%137 71—
JEDIFEINRIAZAE T, T OPREBRACIZAE MR 2 1R
17 U728y FHEKMG (Transannular patch) A 7bi
5. DEODIiE 10~20 FIFIEFRFEE VDN TVS
FMIFEE ALK D & Transannular patch DHEHER
RICHTHEDODHMRIBMEZNEEZALNTVS.
NS OBHERFNE TG ZZT 5 LIFR 54
WS, BRI LT Melody valve Z#iE 9 % i
FRE K D & Transannular patch BEFEAR2ICH L TH
COHERRICHET 2N T —T IV Z2ET 2
BHEOIFIDRHETNLMEEEING Y. &
HA DKM ENR Tl 7 — 2 N— Rl K % & 2015~
2016 fFICH RO FEZ LI BHIZT 71—
BUEBERD 593 £4C, —J7 Rastelli 72321 72 &5
32330/ CTHD, AHTELT 7y 0 —MNEIEBERS
NI D Rastelli 1 & N7z BE DK 2.5 (5207
HRIT NA A& UTHBIERG AFADEA D HAS
MEV DL Harmony valve TH 570, ZhLIsficd
Venus P valve, Alterra Prestent+SAPIEN 3 valve &
W o T RIRDRE A 7 — T )VIIETR & i/ TR ERIARR
BDMEE > THH, SEOHMMNEHENS. KBk
4F Transcatheter aortic valve replacement A & U7z
k&b, PPVIIZ Transcatheter pulmonary valve
replacement (TPVR) &Hfi/TENB T ENZNTH
ARTE TPVR &H#i—T 5.
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ANBHE A FRIE 1% O Structural valve deterioration
(SVD : EARFHERERS) 13 KM DR ILERE R O
REBEGMEO—-DTHS. AHERMEATZ S
Te LT BB BT 0B ArpiE i 2 N £ TIFE
IARWIETC R TLERIITDbNTE 2N, gD SVD
T 59 10~20 {ETONREIEE, BN AR
DANRNY FWIHICHEZ 728, FIGENLE LK
% 51 2R, % < OEFIAETETHEEIN OB
225 EMNZV. FeRIELERICEBWTHFR
BIREECICHEEL K FO—DTHO, KAE
DFMDORPEMNZ 752 LR THRE YREG<E->TL
% W BfRIAER E LTI BRIk (LR
REETOY 7EE), OHHERERE, AT
5N5H, RHC AT TR O HYE R a4
FHLRAEK T & ORE#HAVRM ENTH D, ACHD
HICBNTHIRRIEHEELR TE TR FERD S5 5
EEZLNTWVS . R, AMZETIIEEDH
Wit 7z e/ NRIC 9 % T & %2 HUONC 5 ZAREER IR R
MIIC 7R 5D X0, #YIiagT ARZ®@L Tl
EV, AT ZEOZE, FIIEEAREDK
FRRIELTLES LD RAVY. CTicid
Magnetic resonance imaging (MRI) 50D {2 KT,
BN ARED 77— X M Bl DA OBEHED 5 2 5¢
RICTHTEHTENTET, ZOME, WS Cutoff
ZHOWIEHA BRI A 2V OIEDREETH 250D
% 207 Frihite D B, AR L e d
FTHEDEELHL N THRVENZ L, ST —X
DESRBZERMPBETH S Y. —J5 TPVR £\
I LWEEA T — T IR IEZ DRREEN S, B
TOHNA BRI A Y THESEZZDBNTV2FAREHX
D HINCHEFN AT ST ENTZSNHEMELND 5. &
B TPVRIZ T 5 WV o iR BGEIC DEV P, 221
iR, R BRI NRFR & 2 2 nlREMEA
HBHT s, WRFROZEEGZRE LS XD IFE
EOFmZEL L TINEHLWIEEE W BERTH
Z BT D 5 0. 7x BIEEE D & Bk  pAe
BV LIS EIRAHEREN R & TDH A KT A > Thifi
R PEHEIT D Class 1 DG & 725 H5, MEAEEER
BTG 2 SR I BIIRA E it DS Id bk 4 TH %
(Table 1).
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Table 1 Surgical indication in patients with asymptomatic pulmonary stenosis and regurgitation

ACC/AHA (22) ESC (20) CCS (21) Geva (8)
RVEDVI REEL >160mL/m? >170mL/m? >150mL/m? ¥ 1zl& Z-score>4
Ffzld RV/LV EDV tb>2
RVESVI HERL BREGL REHL >80mL/m?
GEEE PEENE HITHE PEENE BEHERE<4AT%
AEMHEREE PG >50mmHg PG >80mmHg (4.3m/s) HEIVEHAE=2/3 inE AEINEIE=2/3 {&fE
1zl RV/LV EE>0.7
BREn AR 7 =E aE =E FEENE
SR PEENLE hEENLE REEICHERE5Z5% FEENE
ZRFWT
QRS 18 HEGL >180msec HEGL >140msc
REERR SERME/DE E fold D E5EH DEX I DEER DE X feldOESBA FHG R EE R
EENHARE REGL EHWETETET HEGL HEGL
Z0fh, ARFiiE FRFEOERRIIED HEGL FEOEPRIIEDOEE AZENHEER<E5%, EXAERE
EETDBRAV b BREAEBREAEAEOEE B, SEMBREE, ZEOED
faRi8, SEXEREAHETSE, K&
RILADEES

ACC: American College of Cardiology, AR: aortic valve regurgitation, AHA: American heart association, CCS: Canadian Cardio-
vascular Society, RVEDVI: right ventricular end-diastolic volume index, RVESVI: right ventricular end-systolic volume index

Fig. 1 Imaging modalities for assessing coronary obstruction during pulmonary valve replacement
Coronary angiogram during pulmonary valve dilation on right oblique view (A) and left anterior oblique view (B). Com-
puted tomography showing the relationship between proximal left coronary artery and pulmonary trunk(C). Asc Ao:
ascending aorta, LCA: left coronary artery, PA: pulmonary artery

SRS ONIERRD 2D > TV ATRENEDN D D HEEN, ZTO%, KIHKD SAPEIN 3 valve & {RER

HWEIT20END 5. dBREAZEOY A 73l & U
THiEhR, SV — 2 HERRF GBI IREIRIGE S 2175 T &
THZEONREMZ G T % T & W TE SN, THER
Computed tomography (CT) DAL THO, L&
XIFEH T COLERMBEOIEREFAM & Hic, dE#ike
DOAERRE T, XE=20ticitTbha &
N2 (Fig. 1. Kc=EMeE Mo I —)V R A XY
A—REWVHLNTVEMRIEETODEENZIFS T
EMTERDITIEEL, AMLAVZEDHTI—
DERMEEWMELINTVLSE 7. GEHTHMNLE
X 91T K[E T FDA & Melody valve D ftf1ic TAVR T
M5 7z SAPEIN XT valve (Edwards Lifesciences,
Irvine, CA) 72017 4FIC MiBAR ST AEIs I 0f U CLRRR

B L 7> 7. Melody valve IZXf L C SAPIEN valve
DIES WY A XFEETHY, Fah 20 2l Z T
TRAEING TIC K E < 7& o T NS R PR DR B % 1
IZl& SAPIEN valve Vi L TV 2 BENZ A E LN
TV, WA ONT &7 — X OERE SAPIEN
valve DIE 5 WEETH 2D, MERAIICH T 2
Valve-in-Valve 7%\ > L& Valve-in-Conduit &9 35
CBVWTRMEELHEDTHRVWETHNZ V. K
7 7 1 —PUEE D Trans-annular patch %2323 7z 55
IZB W TIEHTIRD Melody valve, SAPIEN valve Tl
CH =R B A B R P L~V TR BERIRICHEA L
TV BAEF A S ST T RIS A = R S
PHEDER LU TWBIENDN S 5728, b RN
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fFROfFIcEEdT s zary T MEb N
SAPIEN valve % Melody valve (3 Z7E U 7z R EMN T
FHEVAREMED S D) FAHERORRE X I3 PZERD
ATREMEDR SR T N5 728, Harmony valve (Medtronic,
Minneapolis, MN) ** Venus P valve (Venus Medtech,
Shanghai, China) & - 72388 % FWia A=
SN 2 2 e REHH ORI T — T IOV AR R
SN, WOR CTHERGRERDMTHON TS, K7z Alterra
Prestent (Edwards Lifesciences, Irvine, CA) &9
TNA RFEBRIBEOERICH > T2 LTS
7%, SAPEIN 3 valve L DEHIREE L THHRFENT
Wa5.

WA SVD &5 E&1E Bioprosthetic Valve Failure
(BVF) LWHBELEDETHENEINTED, T
REAE & T NUCHIS S B BRRIEIR GFRIEIIET, 2294
SE, REERNARETA, mERAERCESEHENE) 2
KIWEZ & UTHCKICIEA D DDH%. —77 Biopros-
thetic Valve dysfunction (BVD) {3 SVD M FDAA]
W L TH B T Licx L, PR (Paravalvular
leak), JEGMEOANIBEZ I IMFEE O AT ABEZ &
BUIRFORBEEAR2ERT . TAVR THW SN
B8 T — T IV ESNRHE R 2 IE R LR U 72 R
® Nordic Aortic Valve intervention (NOTION) trial
D 6 {EOFERIZIEF I BN Y. S E TOHRH
EEZ BN TOIHRIERS A TAVR 77X D BIHA
MDD Vo> EZEIMRELTNZEDTH
D, SBROELEZTA0—7 v TORENFN
3. BTEETCICHE M E->Twa T iR, EhFrD
RO RIS IR, A8, @i, PEESHEE, b
PRIGHDBEL T K > TRMAMEEZE DD 5 5 &0

5 THB. KERFLIH L CHBIAR OISR
ZRTHY, FBRERELTEHE LIS W &
5 NOTION trial #5572 — B flEIIRARALIC 18 = 5
ATEZBTLIITERVD, SETORBNESA]
HEMEDSH % Topic TH 5.

BT INARTH 1> & TPVR OFR/[8EHR

TPVR 209 U & B2 IV 2 020375 <, #%
WT—TIVIEEEZ 1> TV AR THNE, BHE
WEEZRD T & DT E LR BE FErCEIE
FEAREE b s, KEREIRDHICE > TE TN
AADTHA L THERIIRELEZ 5NN,
TFRERD S A BRSO N D £ DI & 2e;
BESEIR, Ao LIEEE FERY 7o —7 2087
ZE AL UTHET % 7%, TR 70— &4
HENTVS ™,

TERENFIC DV TR 5 FFHAR N U T 7 A A iR
L 76+4%, 92+3% T, HAERHKOWAEL AT >~
rDTZ 7 F v —INEERFIEO ERFER EE A SN
TW%. TPVR BOHEENNAREOUE, HEIGHHRED
i3, Reverse remodeling MR G E N L5 295D,
HREIIICOWTEHE TN TV EMTHROUEEC
DV TIRESHOMENHEE NG 1526,

Melody valve® -6V

PNV VBRI D AT > b T L— LT > OHif
W% il T i B IR E B (Fig. 2). AT b
TL—LIF6HOMEAEDA Ty FDEGKRTSH
D, TI9FFL—AVITLOERHT T Y TG

Fig. 2 Transcatheter pulmonary valve device and delivery system

Melody valve (Medtronic, Minneapolis, MN), composed of a balloon expandable stent and valved bovine jugular venous
conduit (A). The Melody valve and The Ensemble delivery system consists of balloon in balloon system (B)
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EBRBEDICRTHEEEINTVS. TOERIEATER
T (AEEAISER LN TWV) BB SO ZEMED D
SEERHKICEL TWA. —J7, IV7IVT+—R
EWVD TN DZ ZDAT Y M7 L—LI3K
HERUBROMICHENT T 7 F v —Z2if T I AlhE
Whid%. TDOT57F¥—3 SVDICHENDH 7z
¥, Melody valve D A7 > 757 F v —% T
BIedIC, FVT AT = VT VAT YT AT
ZEBHTEMHREIND. BBT VAT VT4V T
R, Melody DAT Y F 750 F v —%Tid %
CEDMESNTOSRAICHMML, B 5~7
S BVDIEFITITHN TS . BIAICIE Palmaz
XL (Cordis Endovascular, Milpitas, California), ev3
(IntraStent Max LD: ev3 Endovascular, Plymouth,
Minnesota, MN), CP stent (NuMED, Hopkinson,
NY) R EMEDNTVEDNTNA ALK B ATV b
750 Fx—OBNEREINTOENS. 2L
TVAT YT A VT RITOAT Y N TS0 F v —%F
Mid s &ws 2 &ld, MighirAkEDINE <755 7285
TEMBIIRALH A & O trade off £ 752 2 EDH 5.
Melody D A7 > b Eld 34mm T®H % H 18mm $L3E
RIS DO EH 28mm X TR 5 L LR LN
A%. TcHG b, BARWIE24mm X TGRS % C
EMNTES. HEFIRTIE ATV BT L—LOFBENLT
BELTHY, HBWVRNEMIZRIHHEZ>TE
D Ensemble transcatheter delivery system (Medtronic,
Minneapolis, MN) OFH W/ — X 2— IO FW
Reabe T/ 7T5eRATHL.

Ensemble transcatheter delivery system (d/\/L—2/
THEEE E> THD, 16Fr DI Melody valve
22 YT LT 24 OWUDY—ATHIY T LT
FeEy, TR LIORETHRNZED T L.
YAT L& 3V A DM V=2 (18, 20, 22mm)
MHEINT 2 ENTES. GBAMIL—EZN
TSIV —2 DHEFDOREE L E>TVS. FRHIC
7V 28—=137% <, Melody valve i& FHFIC > X7
LIic2 V) 279 %, TORUCHE 5 mm FREOHZ v
THICESMNT, mlh55-ks  &ick D, Lk
MEERIENTHRZI VYT T2 N TES. @
A KBEERD 5 Lunderquist wire (Cook Medical
Inc., IN, USA) * Extra stiff wire (Cook Medical Inc.,
IN, USA) ZHWTY AT Lzthi=itig £ THED
. WH, VAV —0kiREEMEIRICHEEL TE
SHDPERERE D &30 77w ThHKw. KieTA
Y =Sl DR 2 9 B Al RetE B B DT A v
F WhF) Blohb T v—Itliz il TY A

Y—2REFL, AT L2IES B B HIC G B 2
INEE, —EEICT VN = AT LSeEE T A v —
Felim Iz XD BEIICTEHTEHNEE L. B
B OGRS MR T T NA ADNLE RS 2TV Y) 7%
MiETHZ, Sl —R%Z5|E, Melody valve %
TR, AN, SO 2 EANL— Y EES £8T
Melody valve 2Lk & /#iEd % (Fig. 3). /Ib—r
RNV AT LEEET 5.

SAPIEN valve (XT/3)%%

SAPEN valve i& &7 < .0 JlE 77 (Bovine pericardial
valve) WM/ b =270 LDRXT >V b7 L—LIckE
HINTW5 (Fig. 4). Melody valve IC bR B &5
ITIVT F— AR, MERARLTDRAT > b
T F v —35ETHED TV, A X 20, 23,
26,29mm D 4P A XA THY, 18~28mm D (T~
T 2TV —=r0) MERFwREICHISL TV 5.
SAPIEN 3 ICHIGT ARV E—TUN) =T AT L
I3 XT @ Nova Flex DXHRDT AT LTHH, £D
INETHEED KW, EFoeoNy RLzRIT T L
WKED VAT LOMG|E T2 BTV T4VT
V=V ORI T EMNTER XIS
NTODT/INA ZADIE & A LD SAPIEN 3/ 24—
VAT LB EHD 5 72728 SAPIEN XT valve/Nova
Flex I DWW T #H|Z 94 %. SAPIEN 3 valve l& XT &
L TRREVWAT Y I L—LTHD, RED
AEEERENEEZ SN, KODTNNAADRY Y 3
ZVITNRBICIE T VWA B, £ TP FiGIC Skirt
MOV LIk b AFE YRR (Paravalvular leak)
ZBIMNICRAD TR T LTI LIz, 20, 23, 26mm
@ SAPIEN 3 valve IZXf)59 % > — Aid 14Fr eSheath
(29mm FFDFH 16Fr eSheath) T, 7 /34 AWifMEIC
—REIIC RFTANIC REDMIER 3 B HE9RIES — A TH 5.
Melody valve [Alkk, §#lk7 70—FTdh b, Hime
OHE, mEGIIFNIEHRENDEL, ZeEMOEmOIHE
EWVWZRB.

753 SAPIEN valve & Melody valve DFEW MG 1) X
6T E B AENRFER YA X, 2) RO NESRTE R
R, 3) ATV TIIF v —OREREREL3D
$F5N%. 1) 1DV TIE SAPIEN valve (& 4 ¥
ADFDTA VI Thd 3z, 18~28mm Dffi
R PRI TIG L TWADICH LT, Melody valve (&
39 A AT 18~22mm DFPFHICDHHJEL TV 5.
K72 2) IZDWTid Melody valve & SAPIEN valve IC
EARTH~4afF2 e 0bNT W3 (BOHE » BG
HONIER 2 B, IR 3) IKDOWVWTR T L AT
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Fig. 3 Angiogram during transcatheter pulmonary valve replacement

Angiogram (left anterior oblique projection) demonstrates the recoil of the stent implanted three months ago in 16-mm
homograft which showed significant stenosis (A). Angiogram shows distance between main pulmonary artery and left
main coronary artery (*) (B). Additional stent as implanted to open the recoil (C, D). Additional inflation was performed
to gain the inner diameter (E). Acceptable opening of the homograft was achieved (F). Melody valve was positioned and
implanted in the double stent (G, H). The final angiogram demonstrates good valvular competence and good acceptable
opening of the homograft (l). Ao: aorta, PA: pulmonary artery, RV: right ventricle

Low Profile 14F / 16F eSheath Introducer Sheath Compatible
o | Y Se—

—

_ e

(B)

Fig. 4 Transcatheter self expandable heart valve system
SAPIEN 3 valve (Edwards Lifesciences, Irvine CA) (A) Commander delivery system (B).
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Fig. 5 Harmony valve

Harmony valve (Medtronic, Minneapolis, MN)”".

VTV S KD ICR 5 T Melody valve D
ATV T2 0F v —R@BRADLEN, KOFI7)b
7+ —ZAD5E SAPIEN valve TIXHE MRz,
SAPIEN valve (3 X7 F 750 F v —7z2C LIc<
WATREED @V, T O XS ABHD 54513 SAPIEN
valve 7\ 7z TPVR W EW & 72 5 A[gEMED &V, —
73, SAPIEN valve (X TPVR I 51) % EWIpikE Ot
Wiz, 752 A5 2RI RO RO E
HRAEICTEEDMEE > T 5 @,

Harmony valve™ "

7 2B (Porcine pericardial valve) T D A
TYRIL=LBFTAF /= (2 T I+F 2
>) TTAVR THW5M1 % CoreValve Evolut R valve
(Medtronic, Minneapolis, MN, USA) & [AlBRODME T
TETW3 (Fig. 5). RYIZX7)VCEONIZHCHE
EROFTH D, Melody valve ICHENT V7 )V T 4 —
ZiFgv. YA RE 2mm DT VYA X Tho Iz
M, 25mm DT NA AL BHERREPTHS. a1V
O—F 1 YT AT =TIV e i > 7 )V ik
W THZ Y AT LICEE LT Melody valve D7 1 8
V=Y AT LEFRR, MDY —ATTINA A% >
T, ZO®%/ —RAA—2V 25| EHFRET 22T HEII
Harmony valve Z {3 L 7IRAEE T A7 L2 S &
%. HEWRHEED SHEIRAAL, M OFBIIRD 1,
MERIIZARIEICE TS, EiD.0ERIE CT I
K % REMI A RS2 AR 21T 5 B B B VY. &

T A iR DRI & BB A B L ADMED D
9 <, Melodyvalve &[Flkk, A7 T757F v—
DHEEHB. FleTITIVT A=A F T eh b
HBIARIEAE 2 5 0F U 7o B AR A RE AN e BN L T
WEFPAED Y X7 I8 0 ia#E & OEMN AT a—7 +
O—7 v JR3RETHS. —J, HOHERRAIZFHE
KDZITIT F—ATHZIRT 2 &5/ 0—
HEERENC LU B & DR O ATREME IR D 72 i
WO,

ZDMDTINA R

RHARD TPVR TNNA AL LTHHEN TV S
DIC Alterra stent % 5. H DA Eii H B IS RO BE
SO TFINA AT T VAT VT 427 LTh S SAP-
INE 3 valve ZHi59 % & D TH 5 AANDRAI D
B 2018 ERICHE S N (Fig. 6)7. F ik
@ Venus P valve (Venus Medtech, Shanghai, China)
\& Harmony valve & IFHIC X K7 MEIE TH 5 H 7
A XA 18~34mm Cmm A HR), FDEETH 20
~35mm (Gmm %|F) & 363D DT INA ZFERH
AJRETH B T LMWK EIERHTH %. F 7z Harmony
valve /% CT TEHllZ17 5 DIZH L, Venus valve (373
W= RIC K DFHIT 2 R 1=— 0 TH 5. 2
DB BLEERERICT v FLPTWVWIAYET T
TH 5 ESBDOAIANDEADFENS 470,

a HIE

FBENFET 1E 0.9%, BFER 22% 5T T
% H8 100 Bl DL R O LEB /NS IR 2. £l f
PHEDERIIFWIIRC K O iz B /28, 5% TAVR
CEBRICH TR ENFED DL ERB . &
BI—o T h—T0H5FHTHY, BEYEHICE
DHENZ WEANCH S . IOV TIE TR
FOED &V PHAENHET BIEANZN 10,

e

HIEHIVIC 1 Harmony valve © K 9 7% H LR R F7
X 0 & Melody ##, SAPIEN #7750 /\)L— Vi 5R 7Y
FRAE RIS Z WA, 34D SAPIEN valve Z W 7z
TPVR TOHOHE 3720 07 —%, FLX
T VT 4 VI K BEE O 70 Hilrh 3 61 (4%)
CHEENTVS Y, DZRBAHMEED S S
M, LR YRF—TDHE LT HIFEADHIN L 755 T
L H 5. MITEHENRIZNS L THNIL Melody
valve DFEL/)N— R X T2 N TRAT—7T IV

© 2020 Japanese Society of Pediatric Cardiology and Cardiac Surgery
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Venus P valve

Alterra stent

47 mm

27mm —>| - 4 mm

40mm —> «—

\ /\ £~

n'v Open-cell
/N ] 4 outflow
(i)

Valveseating
location

,  Covered-cell
. inflow

Fig. 6 Other investigational device in pulmonary position

Venus P valve’ and Alterra stent’®.

WENAIVT I R TERYGEH 5. BT E &
% T LIZIFRICHTHBD, IBENENTZVE S IR
RFMAOIRENEZET 208D H 5 7. BTl
& B DV KBIRME & 75 - T A3 2R Bl KD ] D
YA TH5TebdH5. i@HIE Native RVOT, B4
NEBICHBEONE S NT=AERE D & D LA —3—
YA XTEEIICTNAAEEINGT S, A—/\—H o
AL ETHNE O, SEMRARG S ZEC
AEEER D B, —), T A=Y A X THNL, R
PRREIT S U CT/NE IR A - THERIR, iRk
2R THEBNE 773 AR BRI ERGED T UG
HHM LR BARENEN D B, 7535 2018 4FIC 117 fHlD
lemm DL FOEEZH LIBHFICHL, @ELLE
SN —/N—H o X T Melody valve Z /& L7z &\
IMENE NI, BEFMICE - TZFEFNZ 1 HlD I
THH M, 16%MNEEITMSHOEEND D /13—
RAT > F72RE LTI Melody ¥iE 2 iE L 72iE
B11%> Melody valve DRIEZ G TIEBI & D ETH -
TEhRSd 5N, 500 EERIA TPVR Tk < 4t
BLFidF £ Ly, £7diic Conduit 2 AN % ER

ARNRBERSBSFRIME £36F F£15

[T & DOFLE DK E E D Conduit A > TWAUTF
KM TPVR L RICZT 5 T e N TEDZNHEDH
D, SBN— N F—LTOMEMRE L TREERS.
TR BAWIZE Tld Conduit D X A 7047 )KL DR
DD ) 27 LidEZIC L, == A XD
FEENBE L T3 SR 6 hTns .

HER

I~4%REREEN TS, MITHIEICHEZ S
2B EORIFHZEET 5. —IRINlE L72T
INA ABRFLINHZS B T gL 7

ZRFHEE

TINA AN ZRFP 2T ZRHTEET 5. WED
BOFREHNE 6% HRELMEENTVE2LDLH
%™ HARTAY=RG|E, FINAADZRFFD
Hibzilid Ko (254 X&) LT, =597
DIFGEZR/INRICT 5. XTeT AV —2lliBikic A E
T BT = I N TEHERIN— IS T TIRE
TPz i & B CAMBIR R Tlelc Bl S
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¥reost, ZORICUAY—2tEses LT, =
RFLDF FHBEAND T AV —DAREIL Ty T 72T
i CZ%. Melody/Harmony valve & D l& SAPIEN D
Y AT LOJH RVOT i fiE Lic < <, =R
AT DT

ATV NTSVFv—

Water hammer &% #d & 3 KBk & g5 ORI EE
FNTEC . HF, stent B, HREHRHEER
R E, METHE, Wl NS REEEN T
WY ThHs. HEOMELERRNOATYNTTY
F ¥ — I FHIREOWNIEHER T TH D, 7 SVD
EDREDNTREENTWS W, FHICS T 1~
TI=VN\DT VAT VT 4 VT MERENT WS,
Typel-3 £ CTHME AR R 2 >0, FH—+t v
VAVTT VAT YT 4 VI RITHI T HBN, R
T F DHNEAL (endothelialization) ZfiD7zd 7 L
ATUVT AV ThE 2~3 0 AlRERI S &)
IRV, FLATF VT 4 27 %15 TH Melody
valve @D 5~15% DIEFI T % L WD TV 3D,
SAPIEN valve D X7 > s 75 7 F v —3—fl & #H e
ENTWEN S,

RREMORERE

ERT 24% EWET TV . RN R AT
WREMNZE L TV 5D, BETFize 29 e T
KRR H B, BIMMNELE (HEHAESE)
IS B 5RO PRG-I EHEICE 0 L EE 2
BAZREND S, HHEFHERIAAIRAE, LR, iz
FNEIMEONIRROERIN ¥ L MG ENTOTW
%. k& & L T Streptococcus J&, Staphylococcus
aureus D% . 753 SAPIEN valve {Z FE X T Melody
valve (3 HEBIFNTEAE LDNER D2 W Lt SN T
W% (44ET0% vs. 24%). 7T OHFHRFZ M L
729V E Contegra #7# T & 1D FPIC LE AR TR DN
RDZNT NS, HERFE AT DK O RIHEM
MEZLNTVWAEDIHEREES. BZ 5 FHE
AR NI U7eMIEAERS L ORI
HZEHIETNTVS. GBR-ETIEOEN LR
WEEA T —T VD) ISR D NEER D FEERICE
WIS T EESID A X R THE TN TS .
ZOMCT VAT T4 2T, T30 Fv—Ic kD%
B, #HF Q2L F) FE BB LAIER OFEAIC
HLTWBEEZLNS . ZOMORHT—T )V
IR IS K 72 M FHREER VD 7 R AT 7R,

BRFHEDE TS, TPVRICT 4 —7H A LIfiinif

OHFAEFNERICBIT 5 7741 B A 3 R0AY, KERK
FYEF 2 IDSA 72 ED S T 2 DIEFHT 7731 A
WEIC BT BHA R4 2T, fitvai 1 KL OB
5 (A L TWOHUE Cefazolin 2g, /NETHIUE
30mg/kg, BT 7 2 LRICT LIVF =D 55513 K
A T & Clindamycin 900mg, 7%\ U (& Vancomycin
15mg/kg, /I TdH 1 Clindamycin 10mg/kg, 7%
W U I& Vancomycin 15mg/kg) DHNHEFEE T
% % JLAED TAVR S04 7 — 7 )V H %
T =T WANLROHRIES G —FHR—A A= —
7784 A (Perclose %), F7zibiMLEETTS. #i
FHEI— AN IIITHTHR G D 2. Perclose 1M S
ISR R OWDEGERE G D % Te b, HEANCULE
Rf & it 1~2 HREOHUEAR G 2175 T M2,
L7 > T TPVRICB I B HUEAIE LRl 55X %
& LRBERZNEIZRT1IEYTD (B LIEMRES S
LED {72 0o e TANZYMhEEbNs.

MERIS
KIEEIRY 70 —FWME LA ETH D, NEFiliZz
P BIENE DT (0~1.5%FEE).

FtR{E

AA BT A Y —Jelinic & 2 MG I BB Tz
HI B DO T Th LB ERLENEDRE
ns.

Fimiz

VI4E CTIC & % TAVR B OFIMROMEN TN T
B0, HAERHERICHE U7z SAPIEN 3 FOIMAeTE
HEETN TS ¥, TPVR Tld AHA/ACC HA R
FAVNHEDE, BEIEZT AEY ONRA Routine
T, 3N ADHIEESENREHESFEE N TV 5. 4D-CT
KX BN T—T IV, RUONRFROFIMARDIEEE
IIO—TIERERTERNW T EAE L, JHEERHTS
5. DF D EEORIMBOME T NRETHH &
ZRBLTED, FITOFMEEEDERNSE I N
BAHEMEZ D BN TS, FRREICHEIRA O 1)
%R OIMKRAE &8/ N5 T 2 alREMED B, B
Z5 IEFFHNEERI D L EETRICK D IMRIEY
ARG DRI ENEEZ BNTED, BB
TIEV A7 DEOEZIET A VIThnZ THikeE S
F—EWBENRT % Lo -7 a b a—) L g -
bz, TCTFYRACZLL, HERTIEIREIC
A ERRONS. ULh UHARANZRCKE ISR TH
MM TH O, F I DR e BRI B o R
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PR S, Pz mE AR L7z 2 i K5 Hif-1
Ny FE#EED QOL 2 A X LS WHEMNH % &
WS T EEHEEETENETHB Y. TXRTOME
JEMNFERRIE S ORERIEIRZ R T DU TlE AW, A
BUCHIRESENF— L 55 TL % T L IRREO .
SRR R B BRI &AM & OB E RE &
NTWV37, ACHD THAMRIIARE RN Y Y
ALBE>TLBTHSS %,

A ENAREAZEE

JTAED SAPIEN valve 7 fiV 7z TPVR I 1) % 7t 8l
IREAZE D1 0~1.5%FLETH % 7, i
it CT CEHIERNTEBIRPAZED ) R 7 D @ OER]
X TPVRNA Y AT EEZBNFfICH > TWVWS T
EDN—DOHHELTEAILNS.

BFEH R EE AR
0~1%MEETNTVS., WHHIRFZEICLZ LD
HREGHEZERE L ONHREINT0 D .

7 > A D Bonhoeffer 5 PPVI Z K X & ThH
520 fEDEE L7z, Melody valve IC#iE SAPIEN
(XT/3) valve T& TPVR A A[E& 72D £ < O ACHD
BEOMMN T DEFETRHDbNTE 2. AFETITD
NTWV 3% TAVR Ol tic 3 & D4 F i H B I 0t
T2 07 —7 ViR, KUK, FEfg (ks
MLDFH75 53 KBRS, HIEFF, =JFp00) O Valve-
in-valve HIIEINTE TS, REOHNF T DAL
HIFENTVED, ZEOFHMESIHFED S FilY
AT DEWEER, BETMDED > TEZDO%REMN
Atz 89 % HE DR < BV, TPVR OARFAD
BB AD R E NS, TAVR DA E O lRAGEEK T
ZTIHThoilzk oI, TOMEBICBOTE/NETERR
B, /NRUDEARIE, TEERSARIE, X7 1 VE
MWN—hF—L7%EE#H L, ACHD BHZHRIENICE
BT 208D D S.
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