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—Abstract —

Experience with Rastelli Procedure in the Repair of Congenital Heart Diseases

Heejong Baik, M.D.", Jeongsang Lee, M.D.", Jeongryul Lee, M.D.", Yongjin Kim, M.D.’,
Joonryang Rho, M.D.", and Kyungphill Suh, M.D.",

Between Jan. 1986 and Aug. 1992. 72 patients underwent Rastelli procedure. There were
43 male and 29 female, aged 46 days to 16 years (mean age, 5.2 years) with 18 patients less
than 2 years of age.

All patients had complex defect, 27 pulmonary atresia with ventricular septal defect, 18
corrected transposition of great arteries with pulmonary atresia or punmonary stenosis, 10
truncus arteriosus, 10 double outlet right ventricle with pulmonary atresia or stenosis, 7
complete transposition of great artersia with pulmonary atresia or pulmonary stenosis.

The types of extracardiac valved conduit used were prosthetic valve(n=47, 24 car-
bomedics, 19 Ionescu-Shiley, 4 Bjork-shiley) and hand-made trileaflet valve using per-
icardium, (n=23, 20 bovine pericardium; 2 autologous pericardium, 1 equine pericardium)
The mean size of valved cinduit was 5.25mm larger in diameter than the size of main pul-
monary artery, (normalized to the patient’s body surface area)

There were 17 hospital death(24%) and 4 late deaths(5.6%). Postoperative complication
rate was 38.9%, none of which was conduit-related. All patients were followed pos-
toperatively for 1 to 73 months. (mean 25.8 months) During follow-up period, reoperation
was done in 6 patients due to stenosis of valved conduit. Mean interval between intial rep-
air and reoperation was 20.3 months,

In our experience, 1) recently extracardaic valved conduits between right ventricle (or
pulmonary ventricle) and pulmonary artery were inserted with increasing frequency in inf-
ants less than 2 year, but hospital mortality was decreased, 2} Risk of reoperation due to
conduit stenosis is low, so that the effect of graft failure on overall survival is minimized.
3) Nevertheless, because any type of extracardaic valved conduit is not ideal in children,
we recommended that Lecompte should be done if cardiac anatomy is permitted.

*grj 8t o) sl 8§98
*Department of Thoracic and Cardiovascular Surgery, Seoul National University Children’s Hospital
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1969'd Rastelli 5o Y442 &7 A543 ¥
5L FUE 44 AT ANFFA 28 o]H, Fol
A (NN 4228 44 A ¥ A4FF4E
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3} 3|59 Alolo) EFFo N $HAN HEHE A
AHFE A2 SEUHE SEF o, 44T
HEatolo] AAAALERE o437 49 “Ras-
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8} Rastelli €4)o] A¥4Y BJA4AZ71¥& 7t
A Pololy YNF A FF Y (functional
status) &) 45 YFFFE A sHANY &
sichsitiels, fote] Aol RG=H] HHoE
AFgo] BT sithe FHE I Yok o,

Y M 1976 S RoA HE 202 Ras-
telli €4]¢ AEF ol? Falo LA Fui
7} AQome2 19921 o] &4l AHEE FUd @
2} 10819 37l ARQE B, B =RdMe ¢ 7d
ol e EHe AR B3 AA7FAM AYT 72
3 2] Rastelli €29 9348 & £
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1. CHAF &R}

1986 19%H 1992\ 89 71x M2t Aol
oA AHA BEFA71EE 7Hd 7299 FoplA
Rastelli 218 Al#alch #ole] dojul= 43nf
29(1.5:1)01Q 3, IHL 46YNM 16M7HAZ BF
5.240.m o] 24w gte] Fol= 18 (25%), 541
ujuke] o} 4179(56.9%) 01 AA T 199001 F F&&
ure 389 9] $olvhg Aoz Euf 24| wHe] Po}
£ 129(31.6%) 54| e Aol 309 (78.9%) 1A
tH2d 1 #2).

1 90.1-02.8 (38)
(Hse.1-80.12(34)

< 2Yr 2-5Yr > 5Yr

a2 1, AgE Y

2. ZICh 3 ST AEY

$ole} X gr& pulmonary atresia with ventricular
septal defect 273, corrected transposition of great
arteries with pulmonary atresia of stenosis 182,
truncus arteriosus 103, double outlet right ven-
tricle with pulmonary atresia or stenosis 10#] ¥
complete transposition of great arteries with pul-
monary atresia or pulmonary stenosis 73 o] (19
2 3x%), 3739 (51.4%) AN #AA n4H Fe
& uigly B A &3 Rastelli €2]Atol9] H77]

PA with VSD

Cor-TGA with PP%

Truncus arteriosus
a3 2. A
PA ; pulmonary atresia,
PA ; pulmonary stenosis
Cor-TGA ; corrected transposition of great
arteries,
VSD ; ventricular septal defect
DORYV ; double outlet right ventricle.,
TGA ; transposition of great,
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e 33.4(£17.3) 704 oItk nA A o) Yg L

unilateral or bilateral Blalock-Taussig shunt 293,
Blalock-Taussig shunt+ligation of major aor-
Blalock-Tau-
ssig shunt-+Unifocalization 28], Pulmonary artery

topulmonary collateral arteries 23,

banding 28, right ventricle-pulmonary artery gra-
ft interposition 13, ¥ infundivulectomy-atrial
septostomy 12 SoltHE 1 #x), U Fo} 10
HE AT 6295 2099 FolM 243 F~aA
¥ 59 2 4 (Pulmonary artery index): H#F 213
0£80.3mm? /m20]Qlt}, &A] Fodof & H47
AT ozme (A 4 sude
septal defect$} pulmonary atresia or stenosis 2@
A AP 24 FEo AaE AL) AA e
52%(72.2%) A AR (X 2 F=&), major aor-
topulmonary collateral arteries 73|, complete end-

ventricular

ocardial cushion defect 42}, hypoplastic left ven-
tricle 281 2 hypoplastic right ventricle, 3° heart

E . 34 3478 5%

BT shunt 29
BT shunt-tligation of MAPCA

BT shunt-+unifocalization
Pulmonary artery banding

RV-PA graft interposition
Infundibulectomy--atrial septostomy

— e DO

Total 37(51.4%)

*BT : Blalock-Taussig, MPACA : Major aortopul-
monary collateral artery,
RV : right ventricle, PA : Pulmonary artery,

H 2. 75AA AB371%

PDA 28
ASD 26
MAPCA 7
C-ECD 4
Others 9
Total 77
*NdzA4¢, A%5Y dA49 35 2 IA AP

A F£e Ao AL

PDA : patent ductus arteruosus, ASD : atrial sep-
tal defect

MAPCA : major aortopulmonary collateral artery

C-ECD : complete endocardial cushion defect

block, partial anomalous pulmonary venous return,
criss cross heart, mitral regurgitation, tricuspid
regurgitation, multiple ventricular septal defects”}

zH 19 Ak

3. ey

-|>

FES A5 AR eo]l ag A

g A, 432 yEae s ‘.%}"{
o2 A48 dute g ArgdRe A5 AR
HA A-¥ 59 dEEg AW A galEo 2F
& ZulE § T}, Heparin F7]7 0] Aol 4] )
83l Woven Dacron graft & preclotting A7) Av}t
20% Albumin solution®. 2 A x|t} A8 o =
YR LS B3 SN AAste B¢ F
o ALSE Betedg Fvgch Aeed Az
FAl shunt& AFD W3] AL DU
S9-g e g ohg, T8 H5d Alojo] YR B
g 9 Ak ol wuto] EEA] YEE HF
o) 7t7te] IXAIFI L =#e] HX e 4 tjE o]
H& gl A g FF EA gxF wE 3‘Jr
Zo T Ao|x] YnE Fojitt Fidue F7)
FA3t7] A8k A stal EAE A oy
7§7<]°“2 FREo, $44E o2 AMstan A3

28 A9 S $4A44H fEEV Fod 244 Y
JE‘% AL Fostd AAFHAE A-Ae
9] conal septum-g AAch, FHAide] FAo] HA
Z2A7A4S 5 UEHo 2 a5 E Dacron patch

=

n> ml

interrupted pledget-reinforced mattress suture
washl Wtk ol 2e ol At hEW -
W7te] e o s Aot UE FE &33
‘%'3% ol&3l7|x gt A& T FVE AA
F AEAAEE ED PALAA RS} Aol

FH ro{' —o °m m“ ml

AT F AHSE AR duede FREE
Az Ao Aot AxritEo] AHgs A3e] we
Ege] Ao wel s zolr) AR, F3st
A 4989 A AFFS o] &3 ol F 7ART LS
Carbomedics 24#) (19903 10¥ %€ A}g), Bjork-
Shiley 43 = 288l A A& Uew 22 #2L Ton-
escu-Shiley 217} o] &=tk AFHtL o] L3
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E3 g xw

71 A ws 28(38.9%)
- Carbomedics 24
- Bjork-shiley 4
z4 %
- lonescu-shiley 21(29.2%)
4=A) @5t (hand-made) 23(31.9%)
- 4 20
- A7 2
- ohaig 1
Total 72

A9 =¥ BE AT wofe Wng 4
mm A% & woven Dacron tube graft& A}&-§v},
238N A3E o8-8y 3R R =S 9E
o] Rasigon, (43 208, =74 24, w4
1#) #gle =@t HEY e 59 o] HE
A3 El e gl

5. % A 2lE

EF FHL AN st FF FH )L
25.8704(1-73709) 013, AP EYSE o] B3l A
Z2 YE2EY AFE AHeS AN 371056
#(8.3%)NA A dutz@ Yo Mysg
wrow ApgriAdel JAFVIHE 20.3114.970Y
(4—48)°] 91},

HEW HAYFS B Y QPP A0
Senning ¥ Rastelli €4& ¥Ud 49 9] FolF &
gl deteda Jdglel Aae 23 Hyqy
2 g3o g Ares woln)

mz =

1L FE(E 4)

A& HF 196.1154.0%(131-379) ol A2 of
o AL P 77.3134.68(26-159) ol
o, 227 2} (30.6%) BANA BFAY L A B3
3 YFA S 16.4115.4% (3-53) o[tk

Fe¥ FEFIA ST AT F449 o4
¥ B 0.57+0.18 (n=21) o], AEFA o)A
£ 058+0.18 (n=16) Atg#AMA = 0.5410.20
(n=4)o.2 3§ |7} YA
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A FA) 18.1% (13/72)N M Rastelli &2 9}o]
20 ZU5e A\PHQLW corrected. transpo-
sition of great arteries with pulmonary atresia or
stenosis 18#1%3 4# o) 4] Senning €2 (+right ven-
tricle to pulmonary artery conduit interposition)&
AP RE, SR FASHAE] BF 48, major
aortopulmonary collateral arteries 23 38, $99j
A3 #-9-= Blalock-Taussig shunt ¥ ) S9-3%
Wt H¥PFd (MAPCA) ligationg AlB3UW
complete transposition great arteries with pul-
monary atresia 13|o] A& 3 EW o] Y8R Ho] A%
7t 484 A4332EL $AHFE palliative Ras-
telli® A18319 R, corrected transposition of great
artery with pulmonary atresia and mitral reg-
urgitationo] UAG 1#A SrAGAY &L A8
EIgi =2

Fgol] AHS-E AFe] wutee Arie HF 18
5mm (15-26) olslen Fxte] AXAF ule HE
9 @) Bk P 5.25mm ¢ Fch

2 Al BHEE

AXAHoz WY AIGES 24.0% (178]) F71A%
€ 56% (481)& 715821} 19903 o) % $¢3 38
ol X e HUAIYE 10.5% (48), F71 AVgE
0% 7153t @A A3 P¢e JehloH(E 5).

el Abge) f9e ¥ Ev AdA 338, Aeje
@9 ol {7t eI NG ANHET 43, AFY nYY

E 4 F8 58 TE

Senning Procedure 4
Repair of C-ECD 4
Ligation of MAPCA 3
Palliative Rastelli procedure 1
Mitral valvuloplasty 1
Total 13(18.1%)

*C-ECD : complete endocardial cushion defect

B S5 e 2y
86.1—92.8 90.1-92.8
FEAY 17 /72(24.0%) 4 /38(10.5%)
F71 2% 4/55( 7.3%) 0/34(0.0%)
T3 28 /72(38.9%) 13/38(34.2%)
A aE 7/55(12.7%) 4/34(11.8%)




EE Y71z 39, AYE 18, g 32 9
ZEYEF 19, AHE A5F 18E 9] EEHS
Z%7F 48 oA (¥ 3). AWHEEE truncus art-
eriosus®] WY AltEol 40%(4/10)0.2 713 =X
on (A Q19 uiR-io] HEW Y 3/4),

double outlet right ventricle with pulmonary atr-

K

esia or stenosis 30%(3/10), corrected transposi-
tion of great arteries with pulmonary atresia or
stenosis 22.4% (4/18), pulmonary atresia 14.3%
(1/7) &olth,

Bleeding Unknown

Sepsis
Pul. HT

CH':Hyperkalemia
38 3. APl

CHF ; Congestive heart failure, Pul, HT : pulmo-
nary hypertension

dHFS AGERANE Tl A At 38.9%
(28 /72)0 A TG o Hotedd AHE ¥
ZL YUUHE 6). F2 PEIFE2E Y =AY
A 133 (18.1%), #9F 53, A¥ =& ¥4 68,
B9 43 5oln, = ARA3H, AEFE vvg ¥
Agm ol 2¢, FPAREA 28, INAY tra-
nsaminase®] 27128, YA FFA73w] 14,
A w128, 2AEG 18, FF 14, doide

E 6 85

29 EE A 13
A Ex 2719
#§
339
e
A8z

AEEY

71 €

O NN Wk UMD

NEd-H B9t 2359 (MAPCA)E I ARF
18 1 28 192 9 3L HF 2S99 14 5
olt}, omidE ol LA 13 F 48l A A EE
A8 FZAME kg, B 48F 1804 atr-
ioventricular dissociation®.® VVIge] g pdurz
£718 o]yl e, dolle tEHN-H 57t 73
Tz A3 HAEF 1AM NEEE T3 MAP-
CA A3l 5 25 6dle FEFTIM 74 AH
g 3tk

%7] Apg#ols % 4% (5.6%) 0l &4 7
Go] mF dHEd A5 S0 2FY HEH A
Zog Aldde vk ANd 2#, AEgE 18 4 A
24 1¥eln o|F 39Wo] 0ol iel At ATHIE
7).

7. AT AT

gz P 6(8.3%)
- Ry 3
NP+ AT =Bl 2
- et A+ 2R =gt 1

ey vd o Agdz JF 1

#A naF Feg BYD A A 2714
Z7) AEol 18.9%(7/37)R 5.4% (2/371) 22 A
A Bz B Folsb e, IEFL 48.6%
(18/37) 22 AA ¢ v} od 53 119
(29.7%) 914 &8o] HAst] AATo V=(18.1%,
13/72)¢ vind o on A ot £ Fa F
¥l 42 (major associated procedure)S A} 3) 3l 134
Z 790] (£7] 6. $71 1) Abgstd 53.8% ¢ &
S Jeldlon, E3] A MASAZES B 449
e 2% Agsdch

Sl 7k Fo} 1088 A2 g 6278 F 207 o] Folol A
FeHd A A AFE HT 213.0180.
3mm? /M20]913L, °©]% AEFHAE 219.5+75.1mm?
/M2 (n=16), Ab8xE 187.01£94.5m? /M?(n=4)
oz EAEH o= gl

53

KA

Ax7170F 739 (9.7%) AdEo] ARLH olF
62 (8.3%)7} A& Bt o] Hao g Qg Ao
gler, 18l corrected transposition of great art-

eries with pulmonary atresiaZ double switch ope-
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ration(Senning and Rastelli procedure) 2 el 4
#F g2 nuzds) Jaglel 4w Ag o
AW Z Y& (obstruction of pulmonary venous pat-
hway)o 2 Hi@e-E 484 ¢ HAYE g
Aldstdct, gute e FFoz AF Ays Bl
-"ﬁé‘-’ﬂ Aed& truncus 2%l pulmonary atr-
esia, double outlet right ventricle, cor-transposi-
tion of great arteries, transposition of great ateries
oA zZ+zk 1golr). A= PE 6ol PR
e vy 38, =ue 4995 & uge ¥
28 2 =& 2995 AT wete] YA ol
o}, ot FREE AXWHE AHE-F F A A
F&Ho) 8.2% (4/49), A& o] &3ld @ute wtE
o] RAF 97} 8.7% (2/23) 22 Aol giRlen,
mechanical valve& A& 4 4% 10.7% (3/28) 2.
2 BAFoz uigle Aol7t gtk 28y HE
90 3718 E AFL3}7]) AlZF$F Carvomedics val-
ve 248 F 280X 242t SF MY L 5L F A
&g Wsit

wute] Y7 2717 18.5mm (15-26) 0] 3L A& Wt
AR Ao HEdue] A7) 17.44£2.5mm(15-22)
o ZA%H g {7 A7t YAt AeE T
Ale] Btz ge] YARe ¥ W 8L7
mmHge| ey 447 Fde] 227 e
(Prv/LV) 0.93°]1%1t} A=A AlERE |11
] el &¥o] UANAR S A5t Ed3 3y
% AN

AFar] FEiae, JIASSTSs £EF Woven
Dacron = #(Carbomedics 23, Bjork-Shiley 12l]) &
A}g-g 3@lo) A& Pannus formationo] 38 HwWo|
A3 Ionescu-Shiley§ ¥ %3 Woven Dacron =#1
# o) A = valve calification, $-41'd ¥ 7RG e s
APNE @gew 28dMe 742 calcificationd}
myxiod degeneration®] 381 Welc},

5 X 3 2 4HEY

A 2e8 0 Btz Roz Ayes 7Y
2] 12 911 palliative Rastelli <& §F 18 9] A ven-
tricular septal defect closure & <A 3t g} A&
A dREEANA £37] Feol Grlll B Ex 3
o tRE NYHA F/C0-1122 A4 Ed AF
o} gl ¥F& 3k A

19, 2d 2 5d A& A& 7 ALE £§3
o] 27 76.418.6%(95% A7), 71.5111.0%,
69.1+13.9%°I%, 1, 2d 4 54 43 As+eyde
2 96.814.4%, 92.317.6%, 78.0124.6%°IH (19
4,5).

20

ok ! i :
imo 1Yr 2Yr 3Yr 4Yr -8Yr

O8 4. A& YSE(FEAYE =)

1 2 3 -5
Years

a8 s. ;le(‘&‘!} @ JFoz A AFsE 3

N1 #

1965 Kirkin'®€ pulmonary atresia #=}ollA]
22 A9 d9gle = extracardaic valveless
conduit) & AFS-@ ol A9} HENE AEAY]
71 1% 78S Ay g o] 2HH U 1966'd Ross
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£ tetralogy of Fallot with pulmonary atresia &
ol Al B9 o] WG ALE-3IY L 1968 McGoon
S2 truncus arteriosus®], 1969'd RastelliSV tra-
nsposition of great arteriesol] thEdW ZEEolAHL
o] &3t A} 1973 BowmanSo] Hx 21
porcine valve®} Dacron tube graft-g ©]-£3tHom
olF AL HIEfL o8 FTH I B4
Fe €& 7testA st 59ns 71d Fe 9
ol Al v AABA ALHAH, N F7HA] AL
48 3= 1) dS9d HE5Y5Eol4H 2) o
AP 3) Ages BE B9 =3 4) NABG
=@%e] AUk

WA ZAL A" 5 FFol4A mae 27
238} &= EAWE o o] AMEEHA g1 gle.
meatom. 2] oA o|F O HE TS ALE3l gt
28 27 FE dxFA LY F7 AFPAAME 3
F3 Wiz vw3 279 =8 FIE ey oo,
Bisset522 63 o] 70%°] =& KM & Mz}
A3 JonasE-&Y 54, 74 1089 AFE INLS
81%, 61%, 0%-% ®ilstd €% 10d7A = RE
Ao A Agge] Hastdrhy Lt

A2 HEHe s o5y o] H =@ vIE
Z 3 o7 AEjA ALE- HsEkR] AT A=A
o] Hld FL& AAL WwHE3YTL KaysL? pul-
monary atresia with ventricular septal defect #x}
5199 #H# 89 53 AFAA &3 108U A5
2 23l 27 2AE0] 13%, HYF 10d AEE]
70% = £5F AHS R AT ggale 3
FAH o] 11Ale) 2 FF oA Ho| A7|7} 19mm o] 4}
olgle Mg 1T W thE AlE Y AH I deuln
3171 A7F oich 19873 99 Bulls2® 2493
o] Fy g i} xlelA] FAA X TFolHH A
oA FFe olFo|AAE vusder =UAE A
EEolU =R oz A% AFEE AoA Aol
7} fed FrAolg e APAARE FE
A Ay, 157 A8 A @ FE PS5
ZFo3hy FAHoE (1) AAA nAYE vIdH A9
Z (2) 449 #H5Yrtole] =3 (3) T4t (4)
Zol7k 71 =7 & NIAL #x9 dH ol ALE
3 Butel /o] wE Aole glow, JIEY tE
Atge] zbol7t Qlvke RiE Ak 271 WR F 7] o
Folgtn ZEAAT.

2EY Aolo] oA A BrHe] gl ®
Qololl A FAAE Ao HAAZ =@ JFoZ g
AgEol oluha e Aot 1988 Boyces
2 12mm SR BeteHE YT B 429 F 28 o
A 4NEFE Aeeo] daglen, 1984'd Sch-
aff=? A 7R F#710] 5.4d0H A g
Ale] volof gAIgicty Byt

1991'3 Sano®} Mee52% 714 £& AASL LX
Qe 1035 14189 43S #axd FeF
FEATE 3.6%, FNANYE 41%, FEF A AS
NEE 87% 2 53 AFE 39§ 371%S Jepich

229 A3 1986AFE 1992d 7R of 7dFt
7279 BA) A FEAIGE 24.0%, FIIATE 5.6
%% 712 o 19909 ol F 43 oF ¥h=(38/72)
9] gl Wi E 42 10.5%(1985d Janas 22%,
1987 Bull 30%5, 1979 Ciaravella 25%), 0% & 1€}
ol AsA Aol FAEIUTh Ha F3 713kl
258714 (1-73) 2.2 7] W& 259 J=3 nla
sl71ol FA7F o), 29 5 d AEAESS FE
Ap-g Edele] 69.1%, 69.1%°131 299 59 A=
Aed 3T Lo] 92.3%, 78.0%0.8 vlaH F& A
Holat & F Utk FEAY EXE= F97 (40%,
4/10) AL3td Agdz ¥ o)y} gloy, FH
o] Alggicle HEYnEto] R oA (3/4),
F71 AR EAE 49 BF AR ZZE AE8AH
Zo2 Bullge R gXxstet, et 1889 A
H4 YR AAST EAAF 4#AM 1990
Ilbawigo® 7]&3t A= 2@ FuyFo| 583 1
184 (anatomic redirection of venous and ate-
rial blood flow), & Senning €4} ¥ intraventri-
cular baffling} e std A4z 5 Apolo]
uhe B 48l Rastelli £418 F-&3 Y, of
B9 AT ES (1/4) 447 5 Aleld] 2
NS A S #E57 (3/14) 7 Zolr) gl ot
7] AMgEANME 5444 Rastelli €4 (left ven-
tricle-pulmonary artery conduit) S & -3+ gx}of
119 % 49 0] A5-AF9] ol fF2 APyt 9t o]F A
g B AT E F7] Aol gl

I olfE olF Askeo] FHA (1) R 24
AR sldF AcdS 223 GozH wr|e A4
BAL 93 (2) 23y ¥ A9F59 ok 30~50%
ol A FutEl = A date] #Hapdol Sutsled A
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Avee Ac@AY BBz 21 gon (3)
Senning ©]\} Mustard &A] Ax WAZAA e &4
of FoFhd S4HE B JHdFHEAES o
2 YA &3]0 A F&8 + Avde
Ao g 49E 4 JAYS®

=@ FFo] 43 Ax sedE B3t #4
7} A8 FAo] Qle A7t gong FU|HoR, B
3 1) HAARERY F40] A 2) F57] AFE
o] Z71% u 3) AAE FAHA AV F 2 str-
aing] A7 J&9 HEx HAbgol Hasite &
& A Ao] ojgonsnA StewartF-2¥ Hancock
E@E YD F40] Adge AEAYE o] &3 &F
19 169 % 29, 6d°] 1585 7914 50mmHg o}
e 4Hz7 AeE RuFPth A A7kl
A A3 g Rsie A4 A E 298 F A2
SAAFEE JEAS FH3 Had vz 4
A7)%0] AEHRA g F USEBR AFES F4A
V5 A&7 71 Algajor JAh, A& AL
Z& (1) 944 (B H44A) 739 Tl TF
7 A& AL, (2) 44 43I Ao whd ey
A (3) 40 v $44A 9 egol B ¢
Y vl=g u (4) =8 YA JoHA ¥,
Y ZF, ZE AAFAZE R 1Yo JU§ A 5
o]q,2.5.23).

A2 AreEd A3 AYE F Aov(re
A& schaff 1984 7%, Mee 1991 0%) A&l 9
ARz 1) €3 o] FAUUA A5 2) i
A AAA8Y 3) AFHY F450 AFHAJG. &
2o AN AFE e glon g
2¥9d PHIZE HE UU AFEe] WHe 3
A Bt =@E = $(replacement) 3t HH 3} AR
(revision) 3t WHOZ Vg Jdow, 88 F$-
By e =3 o83 AV BHgle EULE XE
g 4 e AT G FS g ok 1) &=
S8 EE Y% =89 EEE-98 Y £& Gor-
eTex X E <] 83t YWIFAY, 2) =@ g9}
#erg AT F 9A FEE o] &3t HE FAY,
3) 28 AAT F =8 &8 & ARAvtd (fib-
rous bed)€ ¥ (posterior wall) .2 o] &3}51 A
o) 43& o] FFAAN 44 dFYALele #
gl A 2-¢ ¥ (natural non-valved conduit) &
B Fo?, B gle EHS FEF A3 HE5y

2.4 (pulmonary regurgitation) ] &7} 7] oj&
o (1) A5 n¥LdY Aol A (2) 49 o
29 FFo| glow (3) AHue FHo gl (4) ¢
A4 BAel Q& ufellt H8g 5 QUTEsH),

22 e A€ 63 ZFANA 99 2)9 E= 3)9
WP S o] 83l Bulgle S @O Z WEo] FRUI 7
Zrol Aul H A ggkot Mol A HEA At

gueay e AL 1) Au¥a 3 A (neoin-
timal peel formation) 2) %ete] ¥ & E= 43 3}o)
o2, 1 A& =u@vte] Yol 1/3, wupute] ¥
o] 1/3, @otal =¢9] {Fo] 1/3014 LA}t
B oy

wEl A B gle =28E o &Y s =89
Hag &43 Mg = vk AF7A AR QL
= low porocity woven Dacron grafte | o|&@d3
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homograft9} @] YA Hal ¥ -196T o AA AL
o] W% R #A3l= cryopreserved homograftol] o 3t
AT7h U, o] o2 A st o RAE ¢
Q3L tissue viabilityo] 2% ¢] fresh homogarft &
t} valve degenerationo] Ztlz B %3 3t}
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