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Abstract

The efficacy of catheter intervention for adult congenital heart diseases was evaluated in 27
patients aged 20 to 52 years(mean age at catheterization 25+ 7 years) from 1986 to 1996.

Four patients had pulmonary valve stenosis, four had aortic valve stenosis, three had coarctation
of the aorta, 10 had pulmonary artery stenosis, four had cyanotic heart diseases and aorto-
pulmonary collateral arteries, one had patent ductus arteriosus, and one had cyanotic heart disease
and stenotic Blalock-Taussig shunt. Balloon dilation was successful in all patients with pulmonary
valve stenosis, and follow-up evaluation (1-8 years) showed no restenosis in any patients. Balloon
dilation was successful in all patients with aortic valve stenosis, and follow-up evaluation (0.5-5
years) showed transvalvular pressure gradient <50 mmHg. Stenosis was relieved successfully in all
patients with coarctation of the aorta, and follow-up evaluation showed no restenosis. Balloon
dilation was successful in eight of 13 locations (62 %)in patients with pulmonary artery stenosis.
Coil embolization was successful in all patients with cyanotic heart diseases and aortopulmonary
collateral arteries. In a patient with patent ductus arteriosus, two coils were placed in the ductus
arteriosus but were retrieved because hemolysis was observed after the embolization.

These data indicate that catheter intervention in young adults with congenital heart diseases is as
effective as in children.
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BATO/NV—2 % 7 — T V% A @Bk R
DESHES T, AT —T VIREI/NRDOERMELE
EowBECRAEINS LS ko/miZ, 1980 £RI
A2 TS THS. 1981 F£iZik Lock 5BV V%
PV 7 KRS ERBIARARAE DRI SE £ 8 L, 1982 4Fic
& Kan 520 HEIRAEEMN O BRAIDEME 21T 7.
Pk, NRTODH T — T VIRROERIST REER 18
L, SHZEAX TS, —h, RAOERME RS
DH T —F VIRBOHE RV E 2R, KREOH
i, SRCBITIRADERELMRBIENT 2%
T—TNVEEBEOREERET 5L THS.

NHREFHE

ABERF 20 UL E DRI ERBEE T, 1986-1996
FRAT—TNVERE2ToR2IB2HRE L
(Table 1),

AT =T VBEBEONERZ, BEMHREENT S
T—=F7 VKT E REME T 2 34 VERKTTH
D, TRNETRFERLI/NRIIBIT S HE- L EED
FETHRITUZ:. NRTIRELEMHE:, [ENEE T
IV — VIR EREITT 5 2 £ BBV, RATIES
B, RERRRE CHEMT L7z, MEHKRREOREA 3L T,
& A DSR2 1X morphine & ERE L 7z,

AT —T VEBEOHEGIZ/NETOREE- DR HE )T
LTHRE LT, BB EUTOIEL TH 3.

1) BEhARFARERE : & 7 — T VEEOEZE-FHBIIRE
255 50 mmHg Bk, %7234 7 — 7 VEEDEE S
IREEZ 1k 30-50 mmHg F2E /24, Ny X9 —xa—7T
DOHEE TIX 50 mmHg LU E & 2384

2) REWIRAREE: A7 — T VEEOEZE-KBEIRE
#2850 mmHg 2L £ & 2354

3) KEIURMER : EROBMIE, %7 3MEES0E
#2330 mmHg L EDBE.

4) FhEIARSe%E . AEERE K BFEMROBECHDH 5
b0, HEIOMEIIRESSIER MU _E TS cBRE2
RiZTENDD B35S, EERED BHE. 7
%, S ERENEEL, RERD TEZSH 20 mmHg
HUEd 3545

5) Fi~ORIBIME : ¥l & DIERBDH 254,
Fontan FiTai# OER CRIBIME 2R HBE.

Table 1 Diagnosis of patients

No.

Diagnosis of patients Age(yr)
Pulmonary valve stenosis 4 21-46
Aortic valve stenosis 4 20-32
Coarctation of the aorta 3 20-29
Pulmonary artery stenosis 10 20-38
Aortopulmonary collaterals 4 21-25
Patent ductus arteriosus 1 52
Others* 1 21
Total 27 25+7

*Stenosis at Blalock-Taussig shunt.

6) BIIREFIFEE : PIES 6 mm ¥ TOEIIRE.

BT =T VIREREIOERIZ/NRTOREEE -2 S
FRXLTUTOZEL LT,

1) FEIIRA I . A =E-IHgh Ik £ Z 45 30 mmHg
UTZETLEE.

2) KEIRAIREE . H T — T VEEDEE-KEIRE
Z=H 50 mmHg AT & 25 72358,

3) KENIRMEZE : MEAEEBDEZE S 30 mmHg LATF &
o lBE.

4) FHEHIRIRAE : /v — HEAITRIEE TIRASERE S
HRETDED 50 BLA LS 7o b, EBEZEEFLUT
ko258,

& S

IRUTTH T — T VIERET o1 BEDH 25
B, BF D7 H I Tables 2-6 I L7228, &
DRfTICZEAL ko Tz,

1. BbBhARFBRIESE

HAE-FFEIREZ 13 50 5 16 mmHg 24 L
o, 2B THEZ-IBIIREZ X 20 mmHg AT IC{ET L
7z (Table 2, Fig. 1). i 1-8 £ DBEFAE T, BKH
CHEREORE 2RO IPIZ %L, Fy7Fo—xa—
THIE L7 GZ-FE8IREZE X, 26T 25 mmHg AT
WEEEoTW 3FDLMEDS b 28, 7 —7
Wik, THhENITF, 3FERESBEL TW,

2, KENIRFABIEEE
EE-KBIIREZ 13 66 5> 5 26 mmHg R4 L
7z (Table 3). 2P TEE-KEIREZ X 50 mmHg LA
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Table 2 Clinical summary and hemodynamic data of patients with pulmonary valve stenosis

Patient Age Annulus Balloon* B/A Pre PG Post PG Pre RVP Post RVP
No. (yr) (mm) (mm) (mmHg) (mmHg) (mmHg) (mmHg)
1 21 18 15+15=246 1.36 46 20 70 40
2 24 22 18+18=29.5 1.34 35 10 50 30
3 30 18 15+15=246 1.36 50 20 73 38
4 46 21 20+20=32.7 1.55 70 12 96 35
Mean 30 1.40 50 16 72 36
SD 11 0.10 15 3) 19 4

*Diameter of first balloon+diameter of second balloon=effective balloon diameter.
B/A=balloon diameter/annulus diameter ratio; Pre=pre-dilation ; PG=pressure gradient between right
ventricle and pulmonary artery ; Post=post dilation ; RVP=right ventricular pressure.

Table 3 Clinical summary and hemodynamic data of patients with aortic valve stenosis

Patient Age Annulus Balloon* B/A Pre PG Post PG Pre AR Post AR
No. (yr) (mm) (mm) (mmHg) (mmHg)
S 24 24.5 12+15=222 091 65 30 II II
6 20 23 12+15=222 098 65 44 I I
7 32 243 15+12=222 091 75 12 0 I
8 21 21 10+12=18.0 0.86 58 16 0 0
Mean 24 0.92 66 26 I I
SD 5 0.10 7 15 I I

*Diameter of first balloon+diameter of second balloon=effective balloon diameter.
PG = pressure gradient between left ventricle and aorta ; AR =aortic valve regurgitation (Sellers classification).
Other abbreviations as in Table 2.
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Fig. 1 Anteroposterior right ventriculogram in a 46-year-old patient with pulmonary valvular
stenosis (Case 4) before (4), during (B), and after balloon dilation(C)of the pulmonary
valve
Black arrows indicate the position of the pulmonary valve annulus and white arrows indicate the
opening of the pulmonary valve.
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TR L7z, KEIRFAPHSEA 213 | 5T Sellers 4348 7 —xa—TCHE L EZE-KBREZ X, £617T40
TOED»S [ BZHEINLZ2S, B 34 CIEEITx mmHg LLFIZ & &% > Cwiz(Fig.4). #7—7T ViR
Mo 7z (Figs.2, 3). 0.5-5 FEDBEHHEETIE, Kv 7 B, 30D > B 1§l 2 FEFEYIRIC TH

Fig.2 Anteroposterior pulmonary arteriograms in a 32-year-old patient with aortic valvular
stenosis (Case 7) before (4), during (B), and after balloon dilation (C)of the aortic valve
The width of negative jet in the ascending aorta was greater after dilation than before dilation.

Fig.3 Short-axis view of the two-dimensional echocardiograms in a 32-year-old patient with
aortic valvular stenosis (Case 7), before (/eft) and after balloon dilation (right)

White arrow indicates the small opening of the aortic valve before dilation. Black arrow indicates
the wider opening of the aortic valve after dilation.
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BEL Tz, #adrh, EREICERT 2EREE T 261
oz,

3. KENARIEZEIE

75— F MAERITEAT > 72 3 Bl T b TR
% TdH - 7> (Table 4, Fig.5). FEf 11 1%, 19 BEEHC
77— 7 MARBORRET S 1L, RS & HWT LTz,
BT, O KEEANV—VEAWCTHEY T —F

30

20

IR Z AT U Uiz, BT REIR & FITREIRD
D134 37 5 11 mmHg 24 L7z, fiEs

0Before dilation 1 2 3 4 5
After dilation Follow-up (yr)

Pressure gradient estimated by Doppler (mmHg)

Digsg T, RIS BRI DR % R 12 EBIE 72 O: Case5, @: Case6, []: Case7, B: Case8.

Motz ASkRTOEBMFEEZ 2HTITONTEY, * Fig.4 Transvalvular pressure gradient determined
S 3 F7 5 ' by Doppler echocardiography in patients with

NENiTE: 35, 4 4T LBIREEMIILE 140 mmHg 1L aortic valve stenosis at follow-up

TC, ETFBMEZZE 10, 20mmHg I & E¥E>Tw In all patients, pressure gradient remained <40

Iz mmHg.

Fig.5 Lateral aortograms in a 21-year-old patient(Case 11)with coarctation of the aorta

before (A4), during(B), and after balloon dilation(C)of the aorta
Black arrows indicate the coarctation site.

Table 4 Clinical summary and hemodynamic data of patients with coarctation of the aorta

Patient Age Diagnosis Previous Stenosis  Balloon* Post dilation Pre PG Post PG  Success or
No.  (yr) operation (mm) (mm) (mm) (mmHg) (mmHg) failure
9 20 CoA, PDA End-end anastamosis 10.0 18 12.0 52 22 Success
10 29 CoA End-end anastamosis 10.0 12+15=22 16.9 30 0 Success
11 19 CoA, PDA End-end anastamosis 59 10 6.5 55 30 Failure
11 21 CoA, PDA End-end anastamosis T2 10+12=18 11.4 30 10 Success

*Diameter of first balloon+diameter of second balloon=effective balloon diameter.
PG =pressure gradient between ascending aorta and descending aorta ; CoA =coarctation ; PDA =patent ductus arteriosus.
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4, FhBHARIRFEAE

FEIIRIRAZ (G 3 5 4 7 — T VALKATIE 10 61, 13
AT & L7z (Table 5). fER] 12 OFfEIIREIEMTE:
DORZEZEFRE, 2B MBIRMTREER T, R
BN B BIR 25l V> 2>, RENIR—FH B IR A& T % SEfte L
728845 DFEZE D>, Fontan FMT, (LPEELT, Rastelli i
7% £ QBRI BRI AT % 61T U 72 5853 D | k%E T
otz PAERFFEMENRIZ 2 FlO AT, fliZAAE
WRDFR%E T & - 72 (Fig. 6) . fiEBI 14 Tl Palmaz-Schatz
84 7 FERATORE 3.1 mm, K& 30.0mm) DA T >k
PREE L. EELMEROLLOELETIT 13RE
H, 8AFTH T —7 WIGERIIET) &l S iz (BR3h
T 62%).

R 2R 2 a9 5 &, FEESPIMERDOELH
BN DFEAECEL %< T, HBEEMET LEFM
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FNTIER S Do 7z (ERFI 12). 2 R OFBIIRIC B W
TH T —T VIERMT 2R A, 14 D ALBERH K25
BUER 13) THRHZBICE> TR Dol b EZX D
, 10604, 27 =7 VIERICL 25 05EES
Nz I-REGNE 2 B GERI 16, 17) DA T, filLod 8 fi
T & 2 DENE %2 52D 7z (Table 5).

5. fi~oOfIEME

i~ DRIBIMATEIARIC X3 2 2 A VERATIZ 4 Flic
fifT & M7z (Table 6). Fontan Fffif%, Rastelli i
BEFT —EHMRRCHS EENENIHRTH->
7z, FERDBo/zDIF 20T, DKM TH> Tz,
1 B GEEBI 22) T 19 REFIC 2 Bl 3 A )VERAMT HSHEFT
INTWIzH, BIMH»EHES 2 - OFEMT L. fi
D2 PNTFER T 2 b OO, FHBEIARN TE-HEE

Post
ey

Fig. 6 Anteroposterior pulmonary arteriograms in a 26-year-old patient with transposition of
the great arteries and branch pulmonary artery stenosis (Case 21) before (4), during (B),
and after balloon dilation (C)of the left pulmonary artery

Table 6 Clinical summary and hemodynamic data of patients with aortopulmonary collateral arteries

Patient Age Diagnosis Timing of Embolized artery Symptoms Clinical course

No.  (yr) embolization

22: 19 SRV, PS After Fontan op. RIMA, LIMA, Lt SCA Hemoptesis ~ Hemoptesis improved
22 19 SRV, PS After Fontan op. Lt SCA Hemoptesis ~ Hemoptesis improved
22 21 SRV, PS After Fontan op. Lt bronchial artery Hemoptesis ~ Hemoptesis disappeared
23 23 TOF, PA After Rastelli op. RIMA None Collaterals disappeared
24 25  TA(Ib) After Fontan op. RIMA, Rt bronchial artery None Collaterals disappeared
25 24 DORV,PA After ICR Rt SCA Hemoptesis  Hemoptesis improved

SRV =single right ventricle ; PS=pulmonary stenosis; RIMA =right internal mammalian artery ; LIMA =left internal
mammalian artery ; Lt=Left; Rt=Right; SCA=subclavian artery. Other abbreviations as in Table 5.

J Cardiol 1998; 31: 361-372
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Fig. 7 Anteroposterior arteriogram in a 24-year-old patient with double outlet right ventricle
and pulmonary atresia (Case 25)
Massive collateral arteries from right subclavian arteries to the lung were observed (4). After the
collateral arteries were embolized with coils, only Blalock-Taussig shunt was visualized (B).

RO ONTT-0, WEHEIGE % -7z, ZERIME X
Bk, WRIENAR, 5 & U8 TEIRS & HIEIMmE TH -
7z (Fig. 7). fERI 22, 25 CTREHOMBEIMESFEL,
ITNOETR2ERT LI EFRARETH o120, fER
VZERER U7z, fERY 23, 24 T b SR LR AT
ETE-BEETHEEL, HEIMEOZERIZED EH
Wrani.

6. BRERTE

FEGNE 52 %, ZMED 1BIOATH-7z. %53 mm
DEIRE KL, 8mm D a A V% 2 KGE L7228, &K
FEENH Y, FHEEED SEMMBIEE - 7. BEE
BRATA R TIAY—b@EBRBLEVWKEIThoTz
O, BINIANVORENHRKS, Pl afves
T =7 VI THEH U, AREGIABHTRR O R
ThH5.

7. % ot

18121 &%, B WRIMES = 4%E) T Blalock-
Taussig FA&TE O ME BHE TEINR) O/NME%E & 72
LF7 ./ —En#EE L T & /2728, Blalock-Taussig %
F&IME OF/INRIZXT U A 7 — 7 IWVILKIM & [T L 7z,
PERBTIIRIED G T2 D A T — TV R FAKINE %8 L
THBEIRICTEA T 5 & LSSk o 7283, FERERIX

F7 /=YL, » 7T —TNVEABEREERD,
Fontan fif DGO E B3 27 AIEEE 2 D, 91
KATIZERTh &l & e,

= =

FRADEREIREBD H 7 — T VGEDOIME T » &
AR KRR, 2 ORBOEFE» D2 E
VI RARDH 2 H, RAOXEREWRBETHT 32
T—T WVEBRIZDOWTOEBE» S DRIIDE & >
TeHRETH S, 12720, BA L idwv»x 40 L EDRER
1& 27 Bl 2 il & A7 <, HURRIB FERRA DR TH >
7o, HWBHERE TOH T — T VBB RSB ORETRE
BMELTERENRTWS,

1. FhBHBRFAIEZEE
[BIRF B A RE \2 6 3 2 ARG I 2 7 — 7 VA
B> b oh, SHETR/NRICKT 3 Fiidsh
Effbhi %> T\w%, Chen 5'91% 1355 D 55
BT D FEIARABEAEE 1 3 % 2 N — IR DT
2170, FOREFAROERIRBEOND Z L 2R
£ 17, Teupe 520% 22 FIDFAFN DTNV —
WARMORNRE =R L, FR L RKOERIR G
Sh2ZLEMELTWD. AHFETH IhoD|E
ERRR NV — IR ORI RIFCH o 72, BB
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ETOHREL & UIGERR 2L, PHERBRED
REFTHoTz, LAEL D, FHBIARABRAE IS 2168
X, BRAT O NNV — KT DS EE— BN DGRk &
o T&w,

AT —7 VIEROBEIGERE L, /NETIXEREOH
Ko, BE-MBIKREZ2S0mmHg A EE L Tw
%2 FEZEHY 50-30 mmHg OEMICIT T 5 i85 55
B/NRTHWEZEBRTH 5. NadasWiZHARERAE
DY =Y —DOHT, EZE 25-49 mmHg DEFIXRITIC
ISCFEM, FEFMEBNTNE LRNTWS, RAT
bRy T —xa— X BEEHER, 4T —TIVE
DEZE, BRMR, LERFRZ & S REMIC K
TRETHA.

2. KBIRFAIRFEE

INRDOKEWRARIE 1N F 2 IR BZHY SV — KA
ERIIE L E <, BRESLKEBIRFAAFHTLORED
PN EBRFEEINTVLSB Y, —F, - BEHE
DRENRFIRAE I B 730 — VR O BAE I3
BT, BRECHAETZOREFELEL, " —
VHARWME A BohESRTCLI»BERE RS K
VwIen - Waller &' 8 1 (38-69 i) D KBk 2 F+4E
DEBHI TSN — VIR ERA, EROBRHIIEL
T, REPOHELEKIL eARROBE OB, &
BESEZ o 1eDATHolc v,

—7, BOURADERMERBIIRFAREICNTT 24
T—7TVIEBROREDL, - BERBECBUYLE
Bk ) BIFTHS. Rosenfeld 5943 17-40 D EF
HEBFBIH U ANV — VAR EZHTL, 186I% 16
BICTEZIFERE, T3 38» ADBHAESD, 3H/TH
B, 4G CEMELZ &L b DOKABIE, | b
RENRAFAFETLSHEBR X L b ODKAEE, B’
D 8BIIFRRRIFCTHoT- v, FiBFcRAKIEL
DR WHITEBRRIFCTHoI D, KHETHH
DAKLERD 5T, [HEHADRIIE 100 %, B
BETHEBBRIFT, "V— VHEAMROREIZBIFE W
Z7z. Sandhu 9%, 16-24 D 15 PITORREEI, 16
RUTOEFITORBEEREZERI e »olEwd,

BRADSERMYERBIIRA R DB, KIS DIE
BITHBHEEBHITE N THEDONERTH S 5. /I
RHBEIThERERY A XDALHFEANS Z LB
X3 Z &, BEOMBINRS 2 KBIIRA L LTHW 3
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FAPOLARETH B Z L2 EY, FMBHRIhZE
HTH5. LoLFMEROATHOBETL OGRS
b TIREL, BHEEOBRHEOFZIZALTHA
IHERAOREZES R EERE VLS, BRLXOD
EFITH 3PNIIEIROFTREME 2D 2 T, ki
HELZWEWS HFERD o2, BMD 16,
WECREE L, warfarin [RAZ O EHM L BRERE D
HATHHRE LB TH > 72, FHFEORRYEREIIRF IR
B L TIE, TSRS (R 2ot TIRITIR) 258
LTAT—FTNVHEEEFEIRL T LI WEEZ S,

1 ELLEORBIRAAHT LB HFET T, EFEIZ
PNV — P HERTOMIG & 1372 & 72w, FERI S i3 11 ED
KEMRAEABET RO 5Nz DD, FEHERS
BFHEIEEMED 80 R TARERM T <, HIRHEEDH
LohHoleDT, "V—HEAMOBEIGE L, HiE
DARBIRAFAET 2 2 EHT 2EFITIE, EEFRE
HRAEENHEREET ORRB L, /v — VKM
DHEHERELENTHS S,

KWK T 247 —TVIEETIRASNRTCRERR
EHHEDSE Z D 5 %3, Rosenfeld 5!, Sandhu 590D
WE TR, KRBIRAAHTEOEEMN X, K&EX
EHHER &7 LIERIZ R L, BLXOBRATHREET
Hot.

3. KEIURHEZEAE

KIEWC T B EBEIFMEITIHE L, BRI»ON
W— VIR EITIOBELH 29, FMiziTokED
BFREC LT, NRTREE/ SV — KIS
fTah3® KIRTIIETFMEMBTL, ZOBREK
BEEI LIERENRE Uiz, 2BIT Vv — ik
MBEEEZ BRI L, FERIILERESN, "V —riik
TR L ¥ & iz, ZThE TORAPO|RE IZF
MIARMEFT DR native coarctation (native CoA) 123 L T
HIT&NI: b DTH 32", Phadke 520i% 13 ] (16-61
%) D native CoA 23 L SV — A 2 HEITL, 4
BITIRAEIBEBR S N7z v S 1% 513 native CoA i3t
T 5NN —VHARMEER L FRTH % LEwmfTT T
W3, E2IZB/NROD native CoA Ioxt3 2158 H &3,
55 S TEGAORBIMITEEDFEHSEOERED
native CoA (L TFEIMEZ 20-40 mmHg f2) Tl
W— HERAMT, PEER W UEEREAICIIFMRE L
T 508, KFEDOHAMHIZ native CoA TH T —F v
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BEPFEM B REIT LI RABIZ e d o 7z,

2SNV — VARG OBEIG BT % FEE O _ERIZDOWT
BTRETH 3. RATEELESCEIRELLEFEL,
28— HEKRIT A D BIRE S B ARARRE O B 23/ INR
IO REWATEEM S H B, /2721, Phadke 520D 16—
61D BFITRERBEHHEEL 72D I1X28(15%)
T, 9E A ROEFITH-T:. Thi D REEO 55
% 61 BRDEPNICIXAPHEIRR Z > Thiwn, 50
R, 50-60 BT H S — VIEAMTIEEIRETH B
ZERRBRT 525 MEAT iz & THIRBELER
EOEERRERL TH o\ — VAR EREITL2IE
IBELLDP b Ly, BREHEORGRERS T
HHTAT Y b EFERALIZEWIHERD 082, %
DEMERSEORSTRETH 5. Ebeid 521, 14—
63 1D 9 BIDAE (7 Bl FM#, 2 BliX native CoA)
X LAT > M 2EEL, ¥ 18 AOEHRAETH
PR holtbwnS,

4, FOBHARKRAHBRIETE

NV — VIR ORIIERZ, RO ERRLH->TE
BoTBZERWIEThiEV, BRI T
BNV — UAERMT ORI & 1%, BARRIC B T
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50 7\ L 60 mRUARE I B AR E AR 2 2 DT,
FEMIALLHZREVS Z EMN% N, Fh®z, Hk
LIEBOAT—TIVEREREITLIWEZATH
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