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=Abstract=

Clinical Study of Isolated and Combined Aortic Valve Replacement

Dong Wook Park, M.D.*, Yoon Ho Hwang, M.D.*, Kang Joo Choi, M.D.*,
Seok Cheol Choi, Ph.d.*, Kwang Hyun Cho, M.D.*

Background: To review the middle and long term results of aortic valve replacement(AVR)
for 11 years, we surveyed and followed up the patients who underwent AVR. Material and
Method: Between Feb. 1986 and May 1997, 134 patients underwent AVR. The patients
consisted of 71 men and 63 women whose mean age was 38.9 years, ranging from 17 to
70. Result: The concomitant operations were 62 mitral valve replacement(MVR), 14 MVR +
tricuspid valve annuloplasty, 10 Cabrol operation, 16 aortic annulus widening, and so forth.
We used 119 mechanical(75 St. Jude Medical, 38 CarboMedics, 6 Sorin) and 15 tissue
(Carpentier-Edwards) valves. Early postoperative complications occurred in 35 cases; 9 con-
gestive heart failure, 6 low cardiac output, 5 postoperative bleeding, 5 pleural effusion, and
so forth. There were 13 early postoperative deaths(9.7%) due to low cardiac output(5), CHF
(2), disseminated intravascular coagulopathy(2), and so forth. The cumulative total follow-up
period was 452.7 patient-years with a mean of 3.4£3.1 years/patient. There were 9 cases of
valve-related complications; anticoagulani-related bleeding(4), prosthetic valve endocarditis(2),
thromboembolism(2) and prosthetic valve failure(1) occured at rate of 0.9, 0.4, 0.4, 0.2%/
pt-yr, respectively. Late valve-related death occurred in 3 cases(2.0%/pt-yr) associated with
anticoagulant-related bleeding(2) and prosthetic valve endocarditis(1). Conclusion: Actuarial
survival rate by Kaplan-Meier method was 91.0+4.3 % at 11 years.

(Korean J Thorac Cardiovasc Surg 1999;32:262-9)

Key word : 1. Aortic valve, Replacement
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Table 1. Summary of Cases (N=134)

Age(Year) ;/I:;;e = §b
Sex Male
Female
NYHA Classification [
4
m
v
AF(+)
Follow-up (N=121) Total
Mean
Range

389 £ 121
17 ~ 70

71

63

2( 1.5%)
63(47.0%)
61(45.5%)

8( 6.0%)
47(35.0%)
452.7 pt-yr

34 * 31 yijpt
Im ~ 1lyr 5m

SD; Standard deviation, NYHA; New York Heart Association,
AF; Atrial fibrillation, pt-yr; patient-year, m; month

A=
B g JauE, YR 54§

AA gL opls7|E ek,

o] =Eo|AE 19864 293¢ 19974 57k <k 114 F

e e

sho] wwskAl B

o
Bag(A% 28E ThHE ATHEe
o)

A, 4% BF

2 A AAR 13 ERBRA BT o]0l
AR 4 B0 Betel P BASE TP 4AE £
17

E—

oA 19861 29+
o b g

gl

she} QAFA 5

. 2 dE715E A
on gefFo] 2] & }AEL Ay HAE F}
Aol BEAE S £ #alslicl 19979 74314 S
Az stgon YEHARA F seelA AA2AE 7}
obgl 5 glo] HA Fz|S(mate of complete follow-up)

95.9% 2t}

1348)9) BAE F Y v)E 716323 WAP) Wkl 4
PRI = 204 w|ute] 63)(4.5%), 20t 273(20%), 309 358

26%), 40t 3681(27%), 500N 272(20%), 60%H 2&(1.5%)%
700) 1319.em H 174, HZ 7049 AFHAE 2L
HFAGL 38912145k % A NYHA7|SA €75
Azoz g JAFARL Class I0] 2#(1.5%), I7} 637
“7.0%), 7} 6181(45.5%), 1V7} 8#(6.0%) S & A A3
A ARl ga® A9 47H035.0%) % & F
7] k& 3 302 ohhtgd 13EE AT 12189
24717k H& oA Hof 114 s7igelgied, & &
A 2AE 4527 BA-Wo 2 FHF 34131 F/3AS cHTable
1

<

=%

E

~—

AAHE A3 A A AN & F 4~5%0H
Warfarin sodium(Coumadin®)& 513+ & prothrombin time
®T)°] A4kl 1.5~208INR 15~25)7} FAE =5 =43}
Az, FABE 23 ASE FAYY dAANAS W
o] gt FAY AAE 2 HgdAe] e FAY
% Al o

2

1k 3)3h)e] 5157} F) A A3l H(119R
o} s wol oAb Ao chgt A3k winy FAEA
2 goslo] Aesigct FanE ey
e w7 9 F - A
219l 8] ¥+ Chi-square test

EAgH o 2ot ¢l

[

N,

o

2

g,

<)

9%

ok o

ofX .

=2
o

ol

o

o

o X

i

2} Fisher's exact test
olp > 0.05) k3] 71&sgicth

i
ic

y ok o U%
A e A —
% b &ddo] ot glew EHY o EFshdr) g

@78%), Fzko] 48(30%) o1%iek HAY, ¢ A HAL
A, e 24 9 27 A4 5E BEYE & ) e

- 263 —



WES 9 g2l 7]
CH = o mhokx) &has 1999;32:262-9
Table 2. Dominant Lesions & Causes of Valve Pathoégy Table 4. Concomitant Operations
No. of cases % L No. %
Dominant lesion } MVR 62 46.3
Stenosis 4 3.0 I MVR + TVA 14 10.4
Regurgitation 64 478 | Widening of aortic annulus* 16 11.9
Mixed 66 49.2 Cabrol operation 10 7.5
Cause of pathology VSD closure 8 6.0
Rheumatic 70 52.2 LA plication 5 3.7
Degenerative 51 © 38.1] ASD closure 3 22
SBE 5 3.7 [ Aneurysmectomy** 2 1.5
PVF 2 1-5;( MVR; Miiral valve replacement, TVA; Tricuspid valve
Others 6 4_5‘: annuloplasty using DeVega method, VSD; Ventricular septal

SBE; Subacute bacterial endocarditis, PVF; Prosthetic 'valve

failure “

[
'

Tabte 3. Associated Lesions

No. %

Mitral stenoinsufficiency 76 56.7
Tricuspid regurgitation 14 1f0.4
LA thrombus ' 11 8.2
Annuloaortic ectasia 10 7.5
Ascending aortic aneurysm 2 ,11.5
Ventricular septal defect 8 56.0
Atrial septal defect 3 }22

LA; Left atrium
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Table 5. Sizes & Kinds of Prostheses used,

Table 6. Early Postop. Complications & Deaths

Kind\Size(mm) 19 21 23 25 27 29 31 33 Total
SIM 7 29 20 5 3 1 1 - 75

M CM 2 21 12 2 - - - 1 38
SO 1 2 2 1 - - - - 6

T CE 2 4 6 -2 1 - - 15

Total 12 56 49 8 5 2 1 1 134

M; Mechanical valve, T_; Tissue valve, SIM; St. Jude
Medical,
CM; CarboMedics, SO; Sorin, CE; Carpentier-Edwards

Preop Postop.
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8(1)* ( )~ : No. of early Death

Fig. 1. Change of NYHA Functional classification
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AVR onlyt DVR¥

Complication (N = 58)  (N=76) %, Total
Congestive heart failure 4(2)* 5 6.7
Low cardiac output 3(2)* 3(3)* 4.5
Postoperative bleeding 3 2 3.7
Pleural effusion 2 3 3.7
Mediastinitis 2 1 2.2
DIC 2(2)* 15
Ventricular arrhythmia 2()* 1.5
LV rupture 1(* 0.7
Intracerebral hemorrhage 1(1)* 0.7
Unknown 1(1y* Q.7
Total 15(5)* 20(8)*  25.8(9.7)**

AVR; Aortic valve replacement, MVR; Mitral valve
replacement, DIC; Disseminated intravascular coagulopathy,
LV; Left ventricle

T Aortic valve replacement with/without Cabrol operation

fDouble valve replacement with/without tricuspid valve

annuloplasty

( )* No. of death, ( )**Early mortality
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Table 7. Late Valve-related Complications (N=121)

“

AVR only DVR \

Event (N=53) (N=68) %/Pt—yr
Anticoagulant-related bleeding 2 2(2)* 09\
Prosthetic valve endocarditis 1 1(H* 0.4‘
Thromboembolism 1 1 0.4
Prosthetic valve failure 1 0.2}
Total 4

53y 2.0
( )*No. of death ‘

Table 8. Causes of Death

AVR only DVR

Cause (N=58) (N=76)

Early Mortality (N=134) G)* (&) 9.7
Low cardiac output 2 3 ;
Congestive heart failure 2 ‘
DIC 2 \
LV rupture 1 /
Ventricular arrhythmia 1 ;
Intracerebral hemorrhage 1 i
Unknown 1 \

(N=53) (N=68) !

Late Mortality (N=121) (H* @*  1.1%/pt-yr
Anticoagulant-related bleeding 2 1
Prosthetic valve endocarditis 1
Heart failure 1 1

|
1
DIC; Disseminated intravascular coagulopathy, LY; Left

ventricle
( )* No of total death
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Fig. 2. Free from Valve-related Complication
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Fig. 3. Free from Prosthetic Valve Failure
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Fig. 4. Free from Prosthetic Valve Endocarditis
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Fig. 5. Free from Thromboembolism
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Fig. 6. Free from Anticoagulant-related Bleeding
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Fig. 7. The Actuarial Survival Rate

4

coronary sinuse 7|5 ]"”-\Jr 19754 Ko

g right coronary cuspE F3 ANAS dAbsle why o
19793  Rittenhouwse 573} Manouguian 50Eo] W3
noncoronary sinus2} left coronary sinusAte)2] commissureS A
L # el EAS o]&3te] anterior mitral leaflet7)}A] A
N5 AteEs 3—%}78}7‘“735}{— g So] gleh £ wAleA
- 1919 17418] @A BAb|A] A& 22 Rittenhouse-
Manouguian 4% Aty #LES G435 £ 21 mm St
Jude Medical valve® 42422 z3slgom 19979 547)
A oF Bere 94%0) LaRd £ 1699 DAl =
< Rittenhouse-Manouguian <21-& 83} 21 mm °©]4+9

o AR
W T8F QAR Agehs vl A, BAEYAse
A HEAY )\‘3)%)'}339‘] ¥ Tl 7V Fasida g

rﬁ
N
BZ
n
A
o
Y
Mo
ra o
_>L
I
i
* 3w
o
s
o
S
3
o
l.,

E -
R A% EAs 2 %1912
o

EE ARAC) 7P g1 oo wE 7 FoAr)Ee )
A, AANEE, A9 55 5 4 dvk 28y Agey
23 AR 8oy @utdAS, dNAE, ¥ )RS
2o ARIEL =8 Ao By Qi gzol} ol
29 ASE 54 disygutac sushee] X3y} o
o W) Felel et a9} 9 gk 5% 4

— 267 —



PEe) A BFolY Qe FrhFa dEgy
AR A7k B wor], Tl wlelot, 299 A9
FRAVADA $& AFES 26572 £ 4T 079
sp 2 Aolg myick 7l wa Bk hEuwe) A3
& 71 S50l A9 WAFAALS] o] Rad
% E7eln £ AEC B olE 209 oF A}
231don Zgals) dioletn oA |
S5 T F) 2R 5 T8 WAL 4 9= B
Foz: WNAS, FIUA B Y, A, el
T, ARAE L 5 5 Qe o159 oA g A, AB

|

AeANE A%HQ sy o] Ayroz &

>,
T\

1989\ Galloway 52 169 29} 7| Aldabx| gl A 51
ZF AT aPEAE unhe WE duisk RS Aol
o ARz o)A 3 Ane] AAA st H7t
stglch £ wAdlde € F 429 #AklA4 Doupon 15
heparin} warfarin(Coumadin®) ‘ﬁ@.&‘ﬂi
Aestgon AARte R pi P2 2
AoAle 25 FAASL FEaAY FEE dHoE g

Lo £ & aEA 94 s Q9w 2 A7) 2
o

3
to
oL
=2
lo
rot

1
H
2. 81048 A8

Gt

FAAZS ST HRo] 2 HADY 2T v|IAE
Zrersolob gheh. zAgute] ASelE o
Soj7} AAsly gled FAPHo] 43
VAR A3t d0~65%F A2 Holx 614 o)
o) Bgo] By 28 Ano Am}
Aupgoltt Aglel wlZAdl Aolk glel
(Intemational Normalized Ratio)¢] HA=E 3 glo
o o A%e A 7Ee] Bad Row
RE QIAUARE T & 2 P AL e
3~35%%E YA glon Fru |
xe Aoz wudy o Auuide Buls Fejke)
T2 QoY AT ARS
ey gy Ak e AlkEo|
Z sl Alyerede] bk
Wxo] A3 BT F Galloway 9L 1%EA- Aol @)
zAHaro] A Algebah B Fo] e
= oe) Azt o3k Apo)r}

ABe Fo )

g4
1999;32:262-9

T

>,
2
el
=
Z
(e’
“
ol
=2,
lo
_o#
a2
<
I
et
™
-
fan
L
32,

=
w3 dEnere A9 % AYdeln shgm 27
% S AxFeE FEsigicl’ 24 a7l

L)
NOE N 2 oot &

ﬁd
32

=

b
a
i}
ox
"g‘l
N,
lo
=)
¥,
rir
__>‘4_v, o
L

= mlm
2
e
of
hadl

(T > TR
fang

(o
—

b}
T

Ao Eha Yablele FRojaetw o)M= 19864 2¥
5] 19979 5Y7kA] oF 119%E9F 1329 9] FAA s
288 E¥3te] 13499 daigheA] e Agsiglon
o] Al EA, A W ¢z, ¥ a8, o A
Zo) A, e F dy] W A s AR 5

=

. Vo)
et s AR olFwy AR @] o

=

[E] P
T A7) A Tl HiE dAAEAS Hlas Al
s

I 234, &3, o4 E. St Jude Medical S ol8
g AlEerxigtsel M i elA 1992;25: 296-306.

2. Harken DE, Soroff HS, Taylor WIJ, et al. Partial and
complete prosthesis in aortic insufficiency. 1 Thorac
Cardiovasc Surg 1960;40:744.

3. Bjork VO. A new tilting disk valve prosthesis, in vitro
studies. J Thorac Cardiovasc Surg 1969;3:1-10.

4. £47, ryE, 4385 5. St Jude Medical 71 H T



g1 A
1999;32:262-9

10.

11.

12.

AAM AF NF2A 1989;22:960-70.

Cabanoglu A, Brockman SK. Selection of a prosthetic
In: Frankl WS, Brest AN. Valvular heart
disease: comprehensive evaluation and management. lst
ed. Philadelphia : Davis Co. 1986;309-413.

Magovern GL, Olearchyk AS, Maher TD. Parch
enlargement of a narrow aortic annulus combined with
implantation of the St. Jude Medical
Thorac Cardiovasc Surg 1982;84:149.

Nicks R, Cartmill T, Bemnstein L. Hypoplasia of the
aortic root. The problem of aortic valve
Thorax 1970;25:339.

heart valve

valve. ]

replacement.

. Konno S, Imai Y, Iida Y, Nakajima M, Tatsuno K. New

method for prosthetic valve replacement in congenital
aortic stenosis associated with hypoplasia of the aortic

valve ring. J Thorac Cardiovasc Surg 1975;70:909.

. Rittenhouse EA, Sauvage LR, Stamm SJ, et al. Radical

enlargement of the aortic root and outflow track to allow
valve replacement. Ann Thorac Surg 1979;27:367.
Manouguian S, Seybold-Epting W. Patch enlargement of
the aortic valve ring by extending the aotic incision into
the anterior mitral leaflet: New operative technique. ]
Thorac Cardiovasc Surg 1979;78:402.
Fernandez J, Laub GW, Adkins MS, et al.
late-phase events after valve replacement with the St. Jude
Medical prosthesis in 1200 patients. ] Thorac Cardiovasc
Surg 1994;107:394-407.
Kirklin, Barratte-Boyes.

Early and

Mitral valve disease with or
without tricuspid valve disease ; Cardiac Surgery, p324-
372, John Wiley & Sons, New York, 1986.

13.

14.

15.

16.

17.

18.

19.

20.

21.

A A, 2EF, AT4 B2 Mzwot ol o niy
X2, FA 1996;29:875-82.

Nakano K, Koyanagi H, Hashimoto A, et al. Twelve
years' experience with the St Jude Medical valve

prosthesis. Ann Thorac Surg 1994;57:697-703.

284, FA&, 2%d 5. SREX s AN
MH dFLA 1996;29:1102-10.
Galloway AC, Colvin SB, Baumann FG. A comparison of
mitral valve reconstruction with mitral valve replacement :
Intermediate-term results. Ann Thorac Surg 1989;47:655-
62.
Doupon H, Michaud JL, Duveau D, et al. Mitral valve
replacement with SJM prosthesis In: Matliff IM. Cardiac
valve replacement current status Ist ed. Boston:Maritinus
Nijhoff Publishing 1985;83-109.
Edmunds LH Jr. Thromboembolic complication of current
cardiac valvular prosthesis. Ann Thorac Surg 1982;34:
96-106.
Weinstein L. Infective endcarditis. In: Braunwald E, ed.
The Heart : A textbook of Cardiovascular Medicine.
Philadelphia, W.B. Saunders Company, 1980;1178.
David CM, Mark FO, Andrew JG, et al. An analysis of
risk factor for death and mode-specific death after aortic
valve replacement with allograft, xenograft and mechanical
valve. J Thorac Cardiovasc Surg 1993;106:895-911.
Byork VO. Discussion of byrd et al. ] Thorac Cardiovasc
Surg 1981 ;82:674-83.

S LELE

%: °F 14 52ke] oh5

AEslad 3RS EX 3L

aa TS

will 3} tﬂ-‘]

o AYHAE 2ok A U a2
W52l (163)), Cabrol <A1(108) S04

o]&}2]
9#]l, AAEtES 6, &% &9 54, § AE
leg—a]_oa ocq 1 Jo]o ;q;dul—zz(saﬂ -aé

717k

&

ol o 5 -
asisick o @ P
Aol AQsgleh FAL 119, A} 35elgly Bt dRe
SERANBEEA), SEHATE AR IS4, HE
19748] 71 ARt} 15749 2 Ro) A2 3lom 21 mm
e bl gelol A AR &F 2] PHEE

AVVPRAS o] I3 S
1986

59 5o HANIEE RYch 27)AP 13819.7%) A
AFAREH), e
A717} Al 4527 BAdelglon] Ha F47)70E 34£3.1 Q3R oL
glofl A Bt AE F3AAAR £ 49, A 28, ENAF 28, Fuky 13 Fo] Y
5 AT F8 3] AR sE|(L1%RA- DA BPsgen o] F
RAo) 28, AUetde) 189tk FE: Kaplan-Meier ol 23 119 28 EAA Y2FL 91.0143%9

s AReE

292E 19979 597bA) 13439 Wt
38941901 HA 17494 HZ 704

il

3selol) A gl o F £YYARA
SaAoleel) Soldch £ &
ez S99 Pl

.34

FsEARE £80] 27, A

Agolr 1. gEuny, Jae

O

- 269 —




