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In biventricular physiology, transcatheter right ventricular outflow tract (RVOT) stenting is indicated as an ini-
tial palliative alternative to a modified Blalock-Taussig shunt or to delay surgery for obstructed RVOT conduit.
RVOT conduits may eventually need replacing because of luminal narrowing, regurgitation, or size mismatch
associated with somatic growth. During the 2000s, reports from North America described acutely improved
hemodynamics and the ability to postpone surgical replacement for 2.1-3.9 years with endovascular stenting for
conduit stenosis. However, common complications of stenting RVOT conduits are free pulmonary regurgitation
and frequent stent fracture. In addition, the potential risk of proximal coronary artery compression also limits
its use when the anatomy is unfavorable. Recently, transcatheter pulmonary valve implants (TPVI), intended for
treating RVOT conduit dysfunction, have become available in Europe and the US. However, size considerations
may limit their use to smaller sized RVOT conduits. These uncertainties mean that stenting and surgery will
remain necessary therapeutic options for conduit pathology, particularly in Japan where TPVI is unavailable.
Given the likelihood of its continued use, we reviewed current trends in stenting for RVOT conduits in Japan
and their potential risks and benefits.
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pulmonary valve implantation; TPVI) ' FDA OFEA]
232, PEROAT >V H B TPVI O i 7% fii 72
ERVIERNCHEENDDH% Y. HATEVEE
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DEICKETTT7 bOBEICHTZMEICLD L,
AERMBEE X 10 E TR LA SIEELTE
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Table 1 Reports on stenting for RVOT conduits
Al t  Weight at
Age at op ge.a el . @ Interval from . RVp Mean=SD
. stenting stenting . Conduit
No. of No. of median ) ) op median Type of ] (mmHg)
. median median . diameter
patients  prodedures (range) (range) conduit
(vears) (range) (range) (vears) (mm)
Y (years) (kg) Y/ before after
Carr, et al. 106 123 0.04 1.4 9.2 ND homograft <12 85+18 6520
(2013) (0.02-5.30) (0.3-13.2) (3.3-49.0)
Aggarwal, et al. 31 38 ND 12.0 39.0 ND homograft/  7-27 71+19 55*13
(2007) (1.5-25.0) (7.9-89.0) Dacron
Peng, et al. 221 242 1.7 6.7 ND 3.7 homograft/ 5.5-26.0 90+21 65+19
(2006) (3.0-41.0) (0.3-48.0) (0.1-26.0)  others
Sugiyama, et al. 68 70 ND 6.0 21.0 3.4 homograft/ ND 63+15 49+11
(2005) (0-16.0) (5.2-86.0) (0.3-13.0) others
Freedom Extend.ed Complications
f conduit
rom life span  Procedural Un-planned  Stent Stent Balloon Aneu-
reoperation . .
(years) death surgery  migration fracture rupture rysm
Carr, et al. 66%/1year ND 0 2 2 20 (19%) 0 0
(2013) 28%/3years
Aggarwal, etal.  67%/1year 3.5 0 0 2 2 (6%) 4 1
(2007) 50%/2years
33%/3years
Peng, et al. ND 2.7 0 2 2 56/189 (30%) 74 0
(2006)
Sugiyama, et al.  84%/1year 2.1 0 2 3 2 (3%) 6 0
(2005) 75%/2 years
47%/5years

RVOT, right ventricular outflow tract; op, operetion; RVp, right ventricular pressure; SD, standard deviation.

O TH D, SEINCIZEEN VD, i
ETARE, 042, NEIROBEER T L7505
5128, SHBOMBNRETHS. LrL, Hlishiks
WRMHEELZE LTH, PAEMERIC X 28EHFmD
IEENME NS HT, TPVIDEIE & 7% 5 MAR& D
INEVEETRAMILEAS S V. Askovich 5 'V 1&
KA DORTEIIRIEAE N D B IERITld, A=W HEREEIC
RUTAT Y NEEZTo 2BOFNMAL U I3EE
iR E COHBMNEN EZHE L TEBY, TOF
BARMPAEC K O IghRS RS ET 2720 TH %
EERLTWS. RIHENAADY A7, (KFH, &
WEZRIE, @SWERIMEDIED, R"ET T T N, Gene-
sis A7 > b, EER<10mm, TH-o7*9. Fiz,
AapAbz e BT, RN Z UL, AT Mak
WA WATREMED D D, predilation IC K 5 T >
TIAT Y ADMRNEETHS ©.

BARDR 7> FBEDRIK

JPIC stent survey®

JPIC stent survey &, JPIC %= T 2009 1T 72
SERMRIMBEEERICNT 2 X7 > MEEEHTHO%
FHHAETH S Y. T, 1998 FELUE JPIC HVE
FEREFT LT3 [JPIC O 7 > r— hili# (%aid) &
AgictTbnizy > r— NAET, A7 MIET 3
TR TRRORBEIC LT X 0 RN A % i
LiedDTH%5. FAEHHMIE 199545 HH 5 2009
E2HETT, —E# NPICOT > /r— L) L&
#H9 %, FHEABPICHIBIRICNST 2 A7 > &
1% 199 Bl 253 SR IC I T E N T Wiz, D5 B, —
DEMITHREDOEEJTNOFE ISR Z 3T 170
Bl 224 RETH > 2. TN 5 170 Bl DY T ik 7% it
T UTAGR, FimhyeElx 10 (0~56) % T Fallot Y
BIENREZ L, ROTOLREPEREBEED RV
FARPASE, e RIMEEN G E TH o7 (Table 2).
INA DR, M L7ZRAT > Md Table 2 D@D TH
D, Large Y1 XD Palmaz W& L HHEINTH
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Fig. 1 Fate of the minimum Ilumen diameter and the pressure gradient

The minimum lumen diameter (a) and the pressure gradient (b) were significantly improved after stenting. There was no
significant exacerbation of the stenosis throughout the follow-up period up to 48 months after stenting.

Table 2 Characteristics of patient, lesion and

stent type
No. of patients 170
No. of lesions 224
Sex (male/female) 96/47
Age 10 (0-56)
Diagnosis
TOF 74
PA/NSD 37
TGA 17
DORV 9
Truncus 9
Other 24
Characteristics of the lesions
MLD (mm) 4.9 (1.0-16.9)
RVD (mm) 10 (2.2-22.6)
% stenosis 52.6 (2.5-84.9)
PG (mmHg) 28.5 (0-108)
Stent type
Palmaz medium 41
Palmaz large 195
Palmaz extra-large 9
Genesis midium 9
Genesis large 13
Other 10

TOF, tetralogy of Fallot; PA/VSD, pulmonary atresia with
ventricular septal defect; TGA, transposition of the great
arteries; DORV, double outlet right ventricle; Truncus, trun-
cus arteriosus; MLD, minimum lumen diameter; RVD, ref-
erence vessel diameter; % stenosis, percent stenosis; PG,
pressure gradient.
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Fig. 2 Freedom from re-intervention

Freedom from re-intervention was gradually de-
creased to about 90% at 24 months. Then it almost
plateaued beyond several years.

D, XNT medium Y1 XD Palmaz, large 1 XD
Genesis DMEH TN TW iz, BIRAEHE, ERZEDOR
MRHRIZBIFTHO, 487 A%BDTFRICEHLTLRE
rcdH -7 (Fig. 1. Ms#RPEAICBL TE, BT A
ERERIE 247 HT90% TH Y, BEEMTTI h—¢
o TEY, HHTRLEETH-7 (Fig 2).
LML, TO5OFEFINGAEDIBIRND X7 >
HETHD, HEHBAN EHE LRI Tndd
D 6l 7 FHOATH-Tz. 6 FlOBZKIZ, TEK
MAEFENIAS 3 5], Fallot PUBEEDY 3 BT, #Fhmld ok
14 (4~16) MTH-oTz. HHINIEATY MEE
{57 Palmaz large (P3008 /%57, P1808 2 A) T
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Fig. 3 Stenting for RVOT conduit in the JPIC stent survey

Percent stenosis (a) and pressure gradient (b) before and after stenting (n=7). The % stenosis and the pressure gradient

decreased immediately after stenting.
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Trend of stenting for branch pulmonary
stenosis and RVOT conduit from the annual

report of the JPIC

Stenting for RVOT conduit emerged from 2007,
and was performed only several cases a year. Fur-
thermore, most of such cases were stenting for RV-
PA shunt following Norwood-Sano operation for
hypoplastic left heart syndrome.

Holz. BMERICEL T, AR, EREORD
EHICHMARSRTH -2 (Fig. 3). FOBEIZUHRIE
o5 727 (127 ) THH, WPICH
NMAZBELUTHEGNE 16 (R7 > MEID TH-oTz.
HEFEZUCEHLUTE, 26 TRAT > FOMERE), 3
BT AT > M AE R Tz

BFRICEIFZEEREBEEICNT 2R T MBET
o&iE (MPICO7 r— MAEL &Y)

Fig. 4 3 BETDN TS MPICOT > — il
#Hl 2 LIER LIS s, Ih#iRicn g

% ATV NREENOIEFEOEXHB THS. DT
Vr— T, BERNRE LT THERBREE ] &
WO IEHIE 2007 FEH SR ENTED, FEREHIHR
EEINTWVWEDARTHS. 2006 FELLATE THEFRH
FREE | CWSTHHBEARD TV — MIIHELTES
T, EBRITIFITENTWOTE T 7 — MERIC K
ENTOERVAEENEDRH S, T 51T, 2007 FELRED
72— MERICBWTE THEEREEREE ] ONGER
EUT M BEOREG & T O BOE 2 i
@ Norwood-Sano Ffiiz ] MDRXH| L CEHEMNETNT
BoTHEMEEL TOWBARENEND S. 2D,
TUDNEBEEOIER ) 1T B AR R IR
BAT Y MRAEOHEIIRHTH O, FEIS MK
BE R HED Norwood-Sano FliDBEMNZ < G X
NTW3BEEZLNS. FT T, SHEIELIZEIRZHE
BT BHMT LD MJPICOT V7 — M ifidl &k
AN, 2011~2013 4F 0 3 4 [ JPIC i 5 7 I it 3
WKRELTHDTTY 7 — 21> 7z (HiRD JPIC
stent survey D FAILIIE 1995 4F 5 Hn 5 2009 4F 2
HCHAELMIEEEZL). ZTOE, OZRMmiTH
REDBHFIC BT 2 BN EE TS5 AT MY
B 1T TEST, FTFHIEEEAATE
FEEAEITONTVWIEWIERTHE TH 2 C L DR E
nr.

ATV FEEDEHIEL T DR

TR EE

LR O N TEEICHT 5 A7~ MBI
v, HEROEEDEL S T ENREETNTY
%2 25 v MBIV HEBIRTEEE LS &
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Fig. 5 Potential risk of coronary compression following conduit repair for truncus arteriosus
a) Volume rendering image of computed tomography; b), ¢) Multiplanar reformations image of computed tomography;
d) simultaneous angiography of aorta and RVOT conduit. The right coronary artery originates from high left sinus of
Valsalva runs just beneath the RVOT conduit. This patient may be at high risk of coronary compression associated with
RVOT stenting (black arrow shows right coronary artery just beneath the RVOT conduit).

HEZOIENZI 728, FflcAa S & i)
IROFEG ARG 2175 T ENEBETH 5. I,

TPVI DEANAEN T DEHHENDBLDEE > TV
5. HERHEEE ZHK U B OEIEN SdE Bk T
HDOVY X 71E, TPVI DEHHEHEZx 5L UIsET
FEAZENTED 4, CholiF AT NEED
BV X7 FHIIC £ 5175 5. Morray 53 404 {7
@ TPVI i 8 TR U T TPVI [t il 44 =i
DN — K & BTS2 [A RIS BT L CHER
R EREEDO Y X7 Z Rl Uz, W #8iREEDE T
D& 217404 (5%) BT, wEREHEZ 4 Uiz 21
Frh 17 5l (81%) IEBINREE 2380z L5 SN
TV ™. Fraisse 5 (& A £ 6/100 ] (6%) TIE
HEDOV R 728D THD, WBlREl T8 2GR T
LLTW3 Y. JHIREEOY 7 245 Dl Fallot
VOtE, SeeRIMERNITROEFNNZ <, HEEIRAD
Wi EJFICBREE N TV % Ross Tt D& & [AIARIC
NAY AT LENS %Y i MRI, CT IC X 3 fi#
HIZEFHG 2175 C A TH 5D, TNH0OMH
G2 W CREBIIREIEZ Tl T & 2 DK 5 h
%L OMEBFET S Y. WHIIR & ARG RO R
ICHEEED D 5 K D ICH A T AIAEOA 7x £ i+ i
IKNET DO DI FEEZE LS EhAH O 2%
72dTHO, WV —HLKEBRIENAEEZBNS.

Fie, 7= AEREBRICEEL T V— 0%, E
T2 WYNCFEE L, non-compliant 73— > &2 {9
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BIREDLTRNRNETHD, stlff wire i FHHFIC 1% 7
DIETCT TR HBIRD BIE S T & BERIC
AMBCTELLEETHS.

EFIRT (Fig. 5)

RBIREAE, Rastelli #fit%. AR BIRD /AR D &
WHIEN SR L, A=mHEsICOE L TEfTLTY
%. TOREFNGAZHREEEAND AT > b HAE &
ENTWED, WEREEDOY X7 HEn e flrEh
To. AEGITIFEE &t BIIRDIH S MTTE L T
Te BRI HEIRER (317> TWiEw. LhL, &
7V MABERICEEOMNENELT S LNV
O, PRSI L TOWAEWERZ 255 TE, EEOD
7 Nb— ARk LR et ifodss 2 RN TS C &
NEETH 5.

ATV MR (Table 1)

ATV MMEEZERHICAE TS 28 9 —DDRE
T H D BEE 3~30% L HiIC & b Fix g 1619,
Carr 5D TiE 20/106 5] (19%) TAT > MigHE
ZRDTED, ATV FEENMECEWER 2ET
87%, 3LET57% LKELTWVS Y. —75, Peng 5
& 221 Bl (242 FED) OAEWIMEEO N TEHEPAED
HBHICHUTATY FEAEETY, DATHH0E
FIli CHEFE L 72 189 FHih o 56 il 30%) TAT
MEEZRDTEBOIERICEERTH SN, ThHD
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Fig. 6 Fracture of the stent in MPA

a) Anteroposterior projection of pulmonary angiogram after stent implantation (P1808); b) Lateral projection; c) Antero-
posterior view of the fractured stent 7 months after implantation; d) Lateral view; e), f) Computed tomography at the

same time (black and white arrow shows fractured stent).

BAE OEWITFHIICHH LicmEikicet K580k
Bbonz ¥ CORETERAT Y MERIZERICED
5EODMITEIED BB EFEMmORMICIET DR
BERENVELTWED, A7 MEZ4 Tz 56 il
236 (41%) TART Y MBIZEELTWS. Wik
D KL 3/20 Bl (15%)~14/56 Bl (25%) D i E
THEL, ACLHFHPAT Y MBIMEEORKA &
5% 40 27 v SRRSO IR B
EBADMENT B KRERPOLBICEEEFNS C LI K
DAETS 27 gL OO ER ATV k
HEERUZHDICHES NS ENY R T &k
n &1617 " Peng 513 50/56 il (89%) THIHFIcH#ET
HUEICHEEINZTMODEEEZECTWzEL
TWa. IMEHAT Y kO radial strength DR TH
D, EPRIC Genesis A7~ MEEHNMADIY AT TH
%9,

A7k D JPIC stent survey Tl 3 il T A7 > b DR
HBZED TS, 1HIEEE & KBRicEtEnzC
LICXBEETELTED, 26 IV— 2 DOffEd
KSR TH > 7. 3HIHIEE TREREY ) DEKE
FREENTIH D, FEHNEARIAZED 1 FIH & FEOT
MEREINS.

fEFRT (Fig. 6)

14 %R, ERRMERN, OEPRKRIE. Le-
compte & DIFBIARS T EHAZITH LT P1808 721
UTIER. FEEBEIEIEA LD, 77 BRRICAT >V
OEGHOWAERDT-. AT b EEHNTIHE L
TWBEEICIEZ) A VISR D, AEFIOHEICE,
PR LT KBIIRIC K 215D B OEEE AT > MigHH
DR E > TV eHfigENE 'O KEFIZAT
WREPANC T B ATV MRIE TR R0V, Ak
JFCRELIEAT VY MHEEEZ BN 5.

TEH

HARTIEAR TPVI BMERTERVEIRTH D, i
FEHATITODN TV A HEREEO N TEHE IS
BAT Y MBI, (FIEEBD MK BOE #RED
Norwood-Sano FliDEZFICH LT TH 5. H=E
RS IS 2 A7 > MR EN I TPVI DV &
72 5IRVINEDEE TR LT & EEHEMOILERNED
Wi cE, WSNEBEFITH L TIEERZEENED S
3. EiREE, A7 2 MHER EOAIHEICIZIER
MRRETH O, Fafc TR iDL ETH 5.
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