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Long-term Results of the Cardiac Valve Replacement — Experiences in Seoul
National University Hospital(1968 —1994)

Kyung Phill Suh, M.D.,** Joon Ryang Rho, M.D.,** Hyuk Ahn, M.D. **
Taehee Won, M.D.,** Hurn Chae M.D.***
Department of Thoracic and Cardiovascular Surgery, College of Medicine,**’

Seoul National University, Seoul, Korea
Department of Cardiothoracic Surgery, Samsung Medical Center,*** Seoul, Korea

A total of 3,119 cardiac valves were replaced in 2,471 patients with acquired valvular heart
diseases at Seoul National University Hospital during a period of 26 years from 1968 to 1994.
Mechanical valves including St. Jude, Carbomedics, Bjo rk-Shiley and Duromedics were used
in 1,609 cases(52%) and bioprosthetic valves including Ionescu-Shiley, Hancock and Angell-
Shiley were implanted for the rest of the patients(1,510 cases, 48%). A total of 308(12.5%) redo
valve replacement was performed during the same period, and 10 of 308 patients underwent
second redo valve replacements. The single valve replacement was done in 1,846 cases, double
valve replacement in 602 cases and triple valve replacement in 23 cases. Among the single valve
replacement, the mitral valve replacement was performed most frequently(1,377 cases). The
male to female ratio was almost equal(1,223 : 1,248) and the mean age was 37.9+10.5 years
old. But the mean age has been increasing year by year and it reached to 44.8 years old in the
1990's.

The overall hospital mortality was 5.3%, and 6.8% in redo valve replacement. However, the
hospital mortality for the recent 10 years dropped to 1 to 4%.

The number of redo valve surgery has been increasing since the mid-1980's because of
structural deterioration of bioprostheses that were replaced during the late-1970's and early-
1980’s. Redo valve surgery comprised 34% for all valve replacement in 1994. The causes of the
redo valve operation were structural deterioration(81.5%), prosthetic valve endocarditis(11.7%),
paravalvular leakage(5.6%), and valve thrombosis(0.9%).

The actuarial freedom from overall valve failure in Tonescu-Shiley were 81.0£7.1%(5 year) in
mitral position, 89.1+1.8%(7 year) in aortic position and 88.9+7.6% in double valve repla-
cement. The 5 year actuarial freedom from all complications in Carbomedics were 90.1+3.1%
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in mitral position, 84.9+4.2% in aortic position and 81.7%5.1% in double valve replacement.
The 10 year actuarial freedom from all complications in St. Jude were 80.9 +3.8%, 81.4+6.1%,

72.4+10.7% in each positions.

In conclusion, the mean age of patients was younger than that of western countries, but it
showed increasing tendency year by year. Bioprosthetic valves were used during the initial
period until mid-1980's when mechanical valves were used instead of bioprosthetic valves,
mainly because of the structural deterioration of the bioprostheses. In terms of throm-
boembolism, both bioprostheses and mechanical valves seems to be almost comparable
although the comparison of both valves was impossible because of the different period of
operation, various surgeon and levels of the prothrombin time and so on. Recently the number
of valve replacement has been decreased since the 1990's and the number of redo valve surgery

and valve repair has been increased.

KEY WORDS : Open heart surgery - Cardiac valve replacement.
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1377422 a1 B $E ARAEY L tisHadt ulx)
&8 A83 8271 4327, AR gix &S Al3s
bz 349 o)tk F8 B9 tix]%(double valve re-
placement)S A3 &A= 602H0lNeH o|F &2
B 3 o oo 32 gx&o] 5E8YOR BkO
o A g9} t)x]% (triple valve replacement)2 A8}
g At 237 o H | tHTable 1).

2. AL2E QIBHEY BF

ALEE F 3119709] dFwet F 7] Age] 160970
Z 52%% Ao 23 W 151002 48%%
A gt 197030 F4b o] Fof) AL A Hute] TR
= $A3(bovine pericardium) &2 Jonescu-
Shiley #to] 1213702 714 g9kod & ols= ot
(porcine aortic valve)?! Hancock 2o} 2207) Sl
71 9] Angell-Shiley #7 % Carpentier-Edward %
ato] zbz} 49, 28708 AA| FTH(Table 2). 1980 &
ghol3 zAgete] £& YA =2 H#f(primary
tissue failure) 2 Q13}4] 714 Behe Wol ARG e
9 Carbomedics @2to] 87702 713 ®okx 21 &9
St. Jude #uto] 54170, Bjork-Shiley #H=te] 1377,

=
=
=
[

Table 1. Sites of valve replaced

Duromedics Hete] 267]0]dtt. 1 29 2870 Beall
9, Wada-Cutter B9 Folgom ojR L $ejud
o] 2%7] AH-AH AF AT AFEEZHN 22| Huto] J)
kel 7] A7RA] AMEE A

3. ®9f xf chxls

247139 825 A &S AP e 3081
(12.5%)°102 olF 1082 12 A A& (first re-
operation)& Al&Ech @ A dix&2 19703
St o] ZRE] 1980t Z7HA] Bol AlgdE ZFuu
o] 23 Az} vehy] AlZgE 1980d 0 F9HRE &
A3 F7kste FHE oA 9339 94delE A &
o x| 82tE AoiA] 837t 242t 33.8% R 33.9% 5
A8k QicH(Fig. 2).

4. S Fo ¥ 2z FH

&34 (coumadin) & B&3l= AL 1~2/1€
Aoz 9Yg wEsle ZREEN A7H(Prothro-
mbin time)& ARSI ol W g4 &3S A
Ak AL Yo o FEuAE B854 &
T 8452 8 Ao wet 3~671Y THHoR o
uhEste] Al ke g YF o2 st

714 B9 g &g B #x AYe Fold g 5§

Procedures Number

Single valve replacement 1846 250 7 Primary
Mitral 1377 | t25 Redo

= 200
Aortic 432 g
Tricuspid 34 g 150 7
Others 3 ? 100 4
Double valve replacement 602 °
Aortic+Mitral 558 Z 50 JL 7
Mitral+Tricuspid 39 N7 A}g}g 7&&&&%%{%%%%%?%
Aortic+Tricuspid 5 85 86 87 8 89 90 91 92 93 94
Triple valve replacement 23 Year

(n=2,471) Fig. 2. Trend of the redo operation.
Table 2. Prostheses used
Tissue Valves(1510) Mechanical Valves(1609)

lonescu-Shiley 1213 St. Jude 541
Hancock 220 Carbomedics 877
Carpentier-Edwards 28 Bj o rk-Shiley 137
Angell-Shiley 49 Duromedics 26

Others* 28

(n=3119)
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Z iy

1. dzY = 24 Y HE Aol F0|

Fig. 3ol vehd uie} o] 19757 R = 50| v
d 20~308] olatz Z1EHA 2 19783 98 B0
AAHEA Fo] §438] F7HsY dAle wihd 120~
1508 o}4ke] whet dix|&-& Alaksta QUch(Fig. 3).

A Ao JoME 709 FHAE 28642
e A9 A woko dat Frkste] 90w del
T 4842 A3 1% At wolde & 4 Utk
(Fig. 4).

2. 7= MUE(Fig. 5

F 2471% 82 7 13170] Abgste] AA & APS
E< 5.3%0104. 22vt dife Aol T0d e Fut
olde] FadA AR en 1980d FHojEo] il
4%°l5t2 FAHATE. 881 ol F AbgEC] 5%E FF
g A& ol e A A hAe9] A S7H] 9

zolth,

3. A2 Hot Z7 9] F0|(Fig. 6)

70 EukRE godd FubxleE = s gt
(Hancock) % $41d 9 (Tonescu-Shiley) 54 &
Z] guto] JoAAgH o7 o3l m AMZ 9go] A}

£ Aol deidons gol ALY, 22y 80

0 =il 4 £ : bk
68 73 75 77 79 81 83 85 87 89 91 93
Year

Fig. 3. Annual cases of valve replacement.
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Fig. 4. Trends of the mean age.
10
36
32
> 28
= 24
£ 2 5.3%(131/2471)

68- 78 80 82 84 8 88 90 92 94
76 Year

Fig. 5. Hospital Mortality
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Fig. 6. Choice of the prostheses
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U7l s 2ol @A Aotell X 22 @uto] A2 ALEH
A g3 glem 704 ool 1o dxtet Ef &1
A 2=§) 9] ezt Qlo} Futd o] ARgo] Bbs gt At
sl AREE I Qlth 90d olFol= MA AMgH
9477 Bk Foll 35(3.7%)7) BE 22 ko] A
€51 Jok(Fig. 6).

4. #et A tixl=

w7 AR ES B2 308WF 217 0] AFREl e
AFGE S 6.8%010T APE 992 AuES ol 154
(T7.4%)% 7P¢ wska A4 749 % 2| 47

100
90
88%
80 83%
70 —&—  Mitral
—a&— Aortic
60 —aA— Double
50 1 T T T T T T T 1
0 2 3 4 5 6 8 9 10Yr
Mitral(n=291) Double(n=107) Aortic(n=66)
F/U 398.2ptyr F/U 166.1ptyr F/U 114.2ptyr

Fig. 7. Late results of ionescu-shiley valve.
- Actuarial survival rate -

1978 -1984

20(9.5%), ABF % T4 Aol 4% 1848%) [0+ oo
o i w
A &S AP dJoz= Hute] Fx b 80 89.2%
(structual deterioration)7} 2529 (81.8%)22 7% .
okor] o 9o dFaat Auietd (prosthetic valve
. 60 -|
endocarditis)o] 369 (11.7%), ¥t 9] ¥Z(parava-
. 50
tﬂ -2._ _ T T T T T T T 1 )
lvular leakage)el 17%(5.6%), X5 (valve thro 0 Y 3 o4 5 6 & 9 10y
mobosis) 32](0.9%)7}F ATt - . )
Fig. 8. Late results of ionescu-shiley valve.
e - Free from thromboembolism —
5.zt olZEatel Fy| M BALSS O
1) —;F-Zl El’o—# 100 ¥
90 |
(1) Tonescu-Shiley 2] #=H(Fig. 7, 8, 9, Table 3) 80
- = = . o . 70 7
#F¥ Tonescu-Shiley =7 #H2-2(Ionescu-Shi- 60
4 —&—  Mitral
ley standard form) 1978 %€} 198417k ARE-HS zg _ o oric
o0 19844 o]Foll= ¢ty Ionescu-Shiley &3 % 30 -~ Double
13 . 4 T 3T 20 T T T T T T 1
= (Jonescu-Shiley low profile)o] AHEE Yt AHE . S s 9 1o v
Aol 5d A2 gL R ixey o5 3 g
. o - Fig. 9. Late results of ionescu-shiley valve.
&9 39 747} 87.84+2.6%, 82.3+4.9% oloH & — Free from valve failure —
B gt gixse] A9l 82.2+4.7% olAHFig. 1978 -1984
Table 3. Complications of the Bioprostheses(% / pt/ yr)
Valves TE Bleeding PVE Valve failure
1S Mitral 2.51 1.76 0.75 3.01
Aortic 3.50 - 0.88 3.50
Double 1.20 - 3.01 2.41
Hancock 1.95 1.24 1.24 4.25
Carpentier - Edwards 0 1.48 1.48 4.44
Angell - Shiley 2.91 0.58 0.58 5.83

IS : lonescu-Shily

TE : Thromboembolism
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7). AAZ QlE 5l AEE
89.8+6.3%°|AN s H thx]&< 73—r°ﬂ
3+3.9%, & o7 diAee] Afole 97.5%1. 7/°I
Qom A Azt S SAELS 7—}1} 2.51%/pt/
yr(mitral valve), 3.50%/pt/yr(aortic valve), 1.
20% / pt/yr{double valve) °]21tHFig. 8, Table 3).
TEH B A gl 5d € 63 AEEL suuy
X&) A4 81.0£7.1%(53) ooy e wut
2 FE B9 dAEe 29 77 89.1+£1.8%(T4),
88.6%7.6%(6'1) o] ATP 02141 (Rig 9),

(2) Hancock %3 “*“‘(Fig 10, 11, 12, Table 3)

Hancock %2 #2-& 19763 %-E *]*%5?‘3113} 4~
6d AEEL —Eﬁ}‘# A& 49 90.8+3.1%
(59), diEd B A&y 73 ]T: 82.3+4.9%
(44) olem 5 wut gxj& 4 7SolE 84.9+7.
0%(63) olAHFig. 10). AAZF Qe Td A&

L=
SEHT dX&9 3¢ 89.2+3.8% oo FH #
2t gX&9] A9 92.6+7.1% ol oyt e wat
tH o] Aol WaZo] 471 17} glo} 100% S
100
90 81.3%
80
70
60 —m—  Aortic
50 —a&— Double 45%
40 ) T T T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 10 11 Yr
F/U 565.1pt.yr
No. mitral 118, aortic 8, double 27
Fig. 10. Late results of hancock valve.
- Actuarial survival rate -
1976 - 1984
]00 -» ‘IOOO/‘)
90 - 92.6%
80 |
| 80.6%
70
7 —&—  Mitral
60 —m—  Aortic
7 —a— Double
50 T T T T T T T T T T 1
0o 1 2 3 4 5 6 7 8 9 10 11V¥Yr

Fig. 11. Late results of hancock valve.
- Free from thromboembolism -
1976 - 1984

HERth(Fig. 11). AAH A5 S8e 195%/
pt/yr oISicH(Table 3). FE42) 92 45 gl 4
§& SR8 A% 29 65.6212.5%(99) I3
B8 B %S A3 95.8+4.2%(7d) Ik

59 B %) A3 a7 BesAglel
AT Bl 50.0+35.4%2 A3 BolAs

A& ugoHFig. 11). 22t 84 571 4ol (n=1)
FANH 2 folAE Popryie e,

(3) Angell-Shiley 2] #=(Fig. 13, Table 3)

Angell-Shiley 3] #ah2 o]F & g5 gutog
A 197TTARE] 1980704 & 4699 Szl A ALE-E
Aok, AAAA 5d 2 99 BELL 47} 89.9+4.9%
2 69.2+15.0% ol A Qe 5d 2 9d AE
&L 925+55% 2 80.9+9.0% ol em Wzt sy
AAZ HAEL 291%/pt/yroltHTable 3). 2%
Q) et g gl 5d 2 99 AFEES 747 834+
6.3% 2 55.9+22 2% °|At}¥ (Fig. 13).

z3 B (Fig. 14,

& K

(4) Carpentier-Edwards
Table 3)

Carpentier-Edwards 23 %% 94| Hancock %

100

95.8%
90

80

70 65.6%
9 —&—  Mitral
60 —a—  Aortic

—aA— Double

50 - 50%

40 T T T T T T T T T T 1

o 1 2 3 4 5 6 7 8 9 10 11Yr

Fig. 12. Late results of hancock valve.
-~ Free from valve failure -

1976 - 1984
100 =

90 7 80.9%
80 69.2%
70 —&— Mitral

B —a&—  Aortic
60 —a— Double
50 55.9%
40 T T T T T T T 1

0 1 2 3 4 5 6 7 8 9 Yr
F/U 171.6 ptyr

n=46

Fig. 13. Late results of angell-shiley valve.
1976 - 1984
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100 97%
9 1 100% 0 -
7% T
50 - X - 80.7% o
- - . - > - + 80
70 5 75.5% 0,
—e— Survival 20 4 » Mitral 97%
60 7 —=— TE free —a—  Aortic
50 Failure 60 - —aA— Double
40 T T T T T T T T H
o 1 2 3 4 5 6 7 8 9Y¥r s e s B A AL
0 1 2 3 4 5 6 7 8 9 10 Yr
F/U 67.5ptyr
n=21 Fig. 16. Late restults of St. jude valve
Fig. 14. Late results of carpentier-edwards valve. 1_92:6_ f{gg\;hromboembohsm N
1977 - 1979
100 98.4% 100 =
00 - W‘_ 97.0% 9 -
50 92.3% 81.4%
4 - 80
—e— Mitral 0 0.9%
70 - —a— Aortic
—— Double 70 —e—  Mitral 72.4%
60 - el AOrtiC
60 - —aA— Double
50 T T T T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 10 Yr 50 T T T T T T T T T 1
Mitral(n=217) Double(n=87) Aortic(n=87) o t 2 3 4 5 6 7 8 9 10W
F/U 934.5pt.yr F/U 352.6ptyr F/U 309.1ptyr . ;
Fig. 17. Late results of St. jude valve
Fig. 15. Late results of St. jude valve — Free from all complications —
- Actuarial Survival Rate - 1984 - 1993
1984 - 1993
et gx &) A4 98.4+1.6% olNth(Fig. 15).
2toju} Angell-Shiley @3} vb7FA] 2 Gluterald- ol im0
10d A5 gle AEEL +59% dXeg 3991

chyde® H2lg o] E g5 guto 2y 19773%
B 22} 2199 A AMRHAT AAFo] dojd B
glo] MAZ gle AELC] 100%2 33744 A&EHA
319 AEEL 75.3+19.1% 2 93714 A&E Y A
Al Bk Ao gl 5 AAE &L 80.7£12.9% I
o0} 9d7HA] A& H AT (Fig. 14).

2) 7| AEtet

(1) St. Jude #=H(Fig. 15, 16, 17, Table 4)

St. Jude #EME 1984H-E] /\}%517] Rk =0
103 AEE2 EBY gxey A4 97.0£1.3%°]
Fon gy B tixey F$ 92.3+4.0%, T

3+2.6%, e B &9 2 95.1+4.8%, F
B gk gi &) AeolE 17.9111.1% 2 wekon A

1 A4Z GAYEL 1.02% /pt/ yrol At (Fig. 16,
Table 4). 10d #¥F e BE&(actuarial survi-
val rate free from all complications)& 239 tf
%9 749 80.9£3.8% oloH dEH w7 Y&
2 ZE Ao gfx&9 49l 47 81.4+6.1%, T2.
4£10.7% 1A P (Fig. 17).

(2) Carbo Medics =H(Fig. 18, 19, Table 4)
Carbomedics $2H& 1988 R E] ALEH 7| A&l
o] A EdelA 71 gl AMRE = st (Fig. 6,

Table 4. Comparison of late results in mechanical valves(% /pt/yr)

Thromboembolism Endocarditis Bleeding
M A D M A D M A D
St. Jude 1.61 0.32 1.99 0.11 0.32 0.28 0.43 0 0.284
Carbomedics 1.25 0.74 1.12 0.21 0 0 1.46 1.11 2.6
Bj o rk-Shiley 2.22 0 1.88 0.74 1.18 0 1.48 2.36 0.94
M : Mitral A : Aortic
D : Double
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1wvwgg 6% 100 + * g * * * +100%
#3030 90- a0
90 - ) 8.7%
—o—  Mitral 80
80 - —mu—  Aortic 70 —&— Mitral
—aA— Double 60- —8—  Aortic
—a— Double
70 ; i ' ’ ' 50 : ; [ , ; : .
0 1 2 3 4 5 Yr 4] 1 2 3 4 5 6 7 Yr
Mitral(n=234) Double(n=127) Aortic(n=113) F/U 370.3ptyr
F/U 477ptyr F/U 269ptyr F/U 271ptyr n=105
Fig. 18. Late results of corbomedics valve Fig. 20. Late results of bjork-shiley valve
— Actuarial survival rate - - Actuarial survival rate -
1988 - 1993 19831990
100 100 100%
| - - g * . 2 =4 94.2%
90 1 90.1% 90 93.7%
i 84.9%
80 81.7% 80
—&—  Mitral ~——  Mitral
70 —m—  Aortic 70 1 —m—  Aortic
60 —A— Double 60 - —a— Double
50 T T T T T 1 50 T T T T T T 1
0 1 2 3 4 5 Yr 0 1 2 3 4 5 6 7 Yr
Fig. 19. Late results of corbomedics valve Fig. 21. Late results ofbjork-shiley valve
- Free from complications - — Free from thromboembolism -
1988 - 1993 1983 - 1990
Table 2). 51 BEES $EIAT dix&9] Z¢ 98
6+1.1%, hE™ A chx &) A9l 95.142.5%, i ot
F3 B0 ojA%e) F9oli 96.3+22% olRen A
AT 2AE 9 B8 as g 28 HAES 47 Mt HeddAE 19689 Aoz AT o
35 2 1. 77%/pt/yr o|AAtH(Fig. 18, Table 4). & Aeg 247178 ¢] S}l A

1

HE e bd AEEL SEAY dA sy 45 9.1+
1% ol2om ded d2 &) Z4E 84.9+4.

2/ TE # A& Aol 81.7+£5.1% oAt

(3) Bjork-Shiley #H(Fig. 20, 21, Table 4)
Bjork-Shiley #2he 1977d5E AFEE 7] AlZH 0.
U 2 19834 o] Fo) Hol AHEHT 5 d 2 7d A
TE&L SR giXeY A9 EF 100%E 71532
o e 4et gx&e] A 242 94.745.1% 2
85.7£9.8% ol o F5 #ut tjxs9 Aol
8+5.1%% RAtHFig. 20). A4Z ¢l 5 Agas &
SR} EM-s«l 7% 93.7+4.3%, s Bk gz
%9 2% 100%, 55 39 dx&9 4ol 94.2%
= 71E53eH dzﬂ’ﬂ?l AAZ AHEL 1.62 %/pt/
y olRth AA gzle] §HZ ol 3d AEEL 84
8+3.8%. 51 @ 7ol 80.2+4.4% S TH(Fig. 21).
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A&yt B Ho| Eolair} ™ ole]t A o
A JolME a2 vehtm ik & 7o o
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2l yele) Ha d#e 54~6340]a YR Aol
484olth, 12u} FHaoll A o] Bt vhe 38ME 7|5
g}, o] whak Akl Aol o] zfelzt 9l7) df
o2 Az, & FuloA s HaA A3 (degener-
ative disease)olvt 584 A&, 494 o) g%
2H(congenital bicuspid aortic valve)5o°] Atha o2
Bol s #7 gixEe viErt Bu BN E F
upel 24 e Adlo] gol SRAY gixe ¢ FEA
o] MRt & Ao Algdrt

Fa AFE glojAe ol Z43o] 3.9~8.3%E B
aata glom 2w & Aole gle Aog Az
23038 80T FuktelE BddAe £& A
E(Q2~4%)01 AN Ik 28y 4 AMRES 5E
A e & FEAS. 7153 EF(functional class),
Sube A3 Fol whe}l Jg Bol wy) g wagt
& AbgEvteg o] HlaE Brbssit). wuk 99
e & APFE SlolAE Aozt 9lo] Czerse
T gix) & doiA FEHT gAzo S8

1(5.2% vs 11.9, 8.1%%) AromS% 2-& A7H3.2%
vs 9.9 5.9%)& B1usty 9loy AE 9] NakanoE2
SR gixjed JojA e £ ATES Rusta
021(3.9% vs 5.2, 5.4%) 22 AE] Abe5L %
At gix] ol QoA o ¥ £ AlYgES Rus)
al

'EHO% Vs 27/)2““”” 7,: 1 °Joﬂ*194 St.

[}
et Eﬂiliﬁl AFE 9.2%, TEET AEE A
YT FFe 2.3% ol o] Aol mad FEA
A e Aol e AbEEC] A Ugted H 52
TEEY tAEe A% AdA FE A7t An WA
EA7180lv AU £ disd 28 5o 9397

bl slolE AEIIA Ak
‘TJL QX}—A Q}Zﬂ“sl- 1;3] I ?7}’%6’]-_'11 200:1

¥
2 "‘N
Y
mﬂ.

W A9 %71%9) wAo] olo)A] gob
29lo)4] ML 2 BeiSe A7) FH AHE A8
el gleiet,

ol 1 5t

f=d

19703 FukEE ALSE 22 gukse A7) AF
&2 ojv] oj7AH HulZ i-?: BARE B 9l
t}. MastersEol] BE2W Ionescu-Shiley #42 &%

5A7AE Blud gsg Aee 798 & (actuarial
freedom from reoperation : t5% 2= X% 93%
+1%, =239 thx]$ 93%+2%)& Bolu} o] %o F
A3 g ez} el £ $ 1039 Age fle AE
go| e A=t iAo Hpoll 58%£3%, S5
o X 9] Aol 62% 5% 2 Holx 53] 133

ol Zt7t 38%+4%, 25%+9% = A3 Wojzri
BEH”. Hancock Bl glojHE whilzpxz
Bortolottig o] B33k ule]l <&t #ute] FxAw F
A8 & (actuarial freedom from structual deterio-
ration)o] WEHAATL & AT £F SA7AE
90% ©’¢& Kol 8doll= 78.5+14%. 15390+ 38%
+6%5 YERY SR giAgdME 2 e
Ho] 8ol 88%+3%, 15Wle 35+4%E YERC
®  Fernandez5°] ¥1% Carpentier-Edwards
nLo} 1}7] }d x%l: r,}f’; }jd jﬂ-tﬂ-:‘q, _gr/\}g}oq ;H/‘V'\
= AES] AR 9B A% E RO o]Fd F
3] "ol A 10 E 61.2%, 150E 30.5% 7]%
AP oleje zAWuEe) vk A e Helo
Ao A8e A3} v Ao

Aol e 22 gt} AL “"WWEE} 1=
wha] 22971 Jepdotan o) e geaon 29
M= 7 Soll oa) 254 mtke] Fixjel A Fukaly) gl
A &) HEst Brhs 20| oln] wuE uh gob?
# 2o Bernal & d&W A9 dixsd} 534 o
g glojA ARl W Carpentier-Edwards gt
o] 7444 logistic regression analysis& ©]-8-3%
thea e Aoz gAsd

AVR(aortic valve replacement) durability=46.
05+0.818 X age(r’=0.43), DVR(double valve re-
durability=15.81+1.112x age(r*=0.

e
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AL 21 §3) -&aHe] Abgel gk A Ho| nf
dxo] AR 2 Fefol A ZHF ey ANF A
HEE Hwshs AL Faoly Edoxe Aaps T
o M dEo A9 Aol 2 zlolE BATE & §l
At 53] 70~80 3t ZFwet oix] Fo AAF @
A& Z zol7t glof £ vetel Xt o] Fup
Ej2A] et Aslo] g e BxpEo] B A3telA
= 7)Ao Meof o]&e] of 2|7} gitt & Ao},

T2 604 olde] e Bl QojA o FF
o] Aehg ARRE AR disiA = o] &¢] Bt Pu-
pello 5-& 704 o]de] &alo] QoA =4 Fuhg A}
L3084 d9 A gle 99 AFE8o] 94.3+1.4%,
180 84.414.4% =2 ST HHE Ho|7] wjiol
704 o14Fe] BhAtel Qlojr] zA gk} AME-S FHF
or Burrs< s we dix]zd| glojA 100d et
A gle AEEo] 65~694191E 95+2%, T0~
T4l E 9+1%018 SRR gix&d e 65~
69M T T0%£5%C1 T0~T4AH9 M= 90+4%,
T5~T9Mo1 M= 94+6% ©lN&-S B3l 654 ©]
g} dis e gt gix]&oluy 704 ol sEwE o)
e M= 24 Bubg AMstE Bo] $oha £33t
36.37)

A B0l g9z on o4t Fad o] & o
o] FF N2 E 7|AHgEo] N AMEH I 9l
o 3 5F o] (homograft) ¥ A7} ol (auto-
graft) = &usiA AME I o 53 T3] 43
Eo] H¥HI v} T3 T o]Fzzdute] by
A UFHE HAd 2REGE o|FZA A (sten-
tless heterograft)® 7|&=o] AREE 3 Qo). o]zt
HES ~HET} Qlo] 53] 2+ F7]9] Hotelr] &
7t Qi (valve orifice) & 9& 71 e A% 3%
of mek el A7) ¥ A7) W] bl wgd
2451 ¥ (stress imposed on valve cusp)o] o]
wete}l e 5Y 5 A EASY len @) &
A AV & A8 du o Yoz T F
2 AL s
Tejv} o] Al Qg deto] stk 2by] et
BESE B AYeo] W A3 A7 v
ro R olo tfg A7t AlGEofof sttt EUA
70 $HRE B9 AEes AFSHA HAa &
90\ °o]% s rud 9F $A)o| A Carpentier 33

rr w2 o

i
—

of o3 #et Y&g &3] APt webA 954
D712 1008 o)) Aol Al H-e3l & AnE o
3 glen 933 94dolE SRS AF B3t 90%0]
Aol A wet Ay es Adgsta gl 8 sEE g2
%) dolME 2¥ A7) (commissurotomy) Bt o}
Yz}l gasHi T2 (subvalvular apparatus) & 24}
(chordae tendinea) ¥ #F(papillary muscle)
9 §% 2 ¥5A( fusion and immobility) 52 4
2831 JAEHA Fe] AAlste] sete] £ S Eoln
W FE 3A e Ages AYsta gl &
A3E dx gtk ®£% ey g g glojAx
A7} A (autologous pericardium)-g ©]-&3 By
24 (leaflet extension technique)& Al 33ste] &
A7E A3 9o o SR AYs 2 g5y
et Eee] Fdv] AHo] wxE oFolrt.

Q (=]
e =

Agdista ¥l FFed addAME 1968W5H
1994 377] & 247174 9] ExJofl lolA] 3119709 AF
wet gxled Aty tg ) 2 ZES AU

J H]82 1:1(1223:1240) oIy HEdAHe
37.0£10.54 ooyt i Flsle FAE R
7080l e BFAH] 2864 olgleyt 90dddlE
44 84 o]t}

et gixes A3 bt 1846W 02 7
BT FE dX e AdE 8471 6021, A
o X &S AlegEt g7t 239 ol v o)
1&g AYE 32 Folle SO OXES Al
27} 1371752 P Bted, FEuY g &s
A3t Bz FolME sEHE 2 diew Bt gXe
& A3 AR} 5589 02 shE BTt

AHEE et FHEE ZIAST] 1,609
(52%) =& to] 1,51070(48%) ollor =z vhabs
Ionescu-Shiley #go] 1213742 713 B9kon 714
#atEol= Carbomedics &30l 87TAZ 7Hg ol
AHEE AT

247199 #x5 A& AP FAle 3089
(12.5%) oo ol 108-& 22 Athx&e A 3T
Bztol At A A& A3 Yoz wote P
A7} 2529 (81.8%) 0.2 7H Botom 19le] Ay

i
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24 368 (11.7%), Y59 72 178(5.6%), AT
34(0.9%) & olen 197080 FHHE 1980 H
TR wol AMSEH Y 22 wute] BaAdslrt vt
A 1 Az 1980 ke AdiAlEe] 2}

7} 243] F7eka 9

T AYES 53% 01‘210‘31 AR e} Aol
6.8% °lAt}.

Z27%= Jonescu-Shiley #9te] £3H4 gubil )

e AEES sRaY dgAey A$ 81.0+7.1%
(563), diey B gixey 4 89.1+1.8%(7d),
FEu gxlee] FE 88.6+7.6%(Td) olen
Hancock &2l sl e $289 tixl&9] 44 79
3+5.3%(5\), 57.4+12.5%(9d) s 9 x|
o] AfelE Td7HA 100%2 St 834 50%
Yol AL HGon ZEgul gx&e] Ao
95.8+4.2%(7d) oAt}

71 Al 895 Carbomedics #5H9] 53 §4¥ 3 gle A
E&E SR X &9 %9 90.1+3.1%, nﬂEﬂﬂ b
o X g A$- 84.9+4.2%, FERTL UX e H

& 81.7+5.1% o8 St. Jude Fote] 10 "i}bﬂ
%—‘é’i% RAEES SR dixe, dsdad dXs
4 ZER x| go] 27} 80.9+3.8%, 81.4+6.1%,
72.4"" 1% ©
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Age) LA ANE A

o
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