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—Abstract—

Early and Late Results of Cardiac Valve Replacement*

B.H. Yoo, M.D_ ** B.Y. Kim, M.D.,** ] .H. Lee, M.D_** H.S. Yu, M.D.**

Between jan. 1978, and Dec. 1983, a total and consecutive 117 patients have undergone cardiac

valve replacement using various artificial tissue valve. Out of 117 patients, single valve surgery was 78

consisted of MVR 74, AVR 3 and AVR & supracoronary ascending aorta replacement 1. Multiple valve
surgery was 39 cases consisted of MVR+TAP 20, MVR+AVR 13 and so on.

Early death with 30 days after operation was 12 cases (early mortality 10.3%) and causes of death

were cardiac origin 5, technical problem 4, and others 3,

The 105 early survivors were followed-up

for a total of 190.5 years over a period of 2 to 64 months (Mean+SD:21.9+14.9 months). During follow-

up, 7 cases died (late mortality:6.7%).

The rate of thromboembolism was 2,1% episodes per patient-year and bleeding due to anticoagulant

was 3.1% episodes per patient-year and valve failure was 1,6% episodes per patient-year.

Actuarial analysis of late results indicated an expected survival rate at 5 years of 84.6% for patients

with single valve surgery and 82.1% for patient with multiple valve surgery and overali was 83.8%. Symp-

.

tomatically, 86.7% of patients were in NYHA class | or Il at the end of follow-up.
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a) il U HR  FHER FRd 1274, 63F
2, 5 32.3F9x, o15F 15FUTY pREES
THIC6.0% )49 BF 86, &F S9MZ, Hiatk
He m—std =

b) FAVESHE : EE—MEE ol T8 4, EEmZECl 39
figow, BM-BWEkElE, MIERKECl 30 4, HH
Aol 13FAs, BEFEl 29t =3 KBEE
W Mo o 3fRoldes, o5 1§z amlo
~aorti¢c ectasia$} FEE S o},

HERREE 92, o1F 23F7, WIERHEEs}

Table 1. Pre-operative diagnosis in 117

i, olZ Qld =kl —RMFAAZolY e, M8
M 9 KBHE Mol 14 4), ZHEMRKEC 28K
(Table 1),

¢) THEIBRERIRAE : LS £ROMBETRA et
AL, ClassI7t TH( 6.0% ), Class [[7} 64
B 54.7%), Class N7} 461 C 39.3% )Rz, 24
mRFES KEEC AAD A7 NHC9.4%), LA
BEAFE ddd AE 46( 3.4 %) LEMAB
L 684( 58.1 % Do, M, FASEKEIETEYI
wg WS 485 115 9.4 %) Hch(Table 2).

O, 0.6 LT 8|3 LIEXE 2ol A7 50
BIC 42.7% ), 0.6~0.82 thEFELIELE 2ol 3¢
7k 576 48.7% ), 0.8k A% LIBEAE X<l

= 105 C 8.5% )F

d) FHHE : FHS 20004, WEEPVBE, O

Diagnosis No.ofeases % o gmsas, WARRS LTASE ROES, b
Single Valvular Disease FABRE BMmES BASD, HEE( 26~ 28THE
M.S. 30 256 AHT WARRS mwiTsta
ML 13 ILL e Migm@saiol, 9561( 81.2 %) %ex, ol
ML 7 3 WA SREREERE R TR, X
ASL ) 0o HEME—ERS 401( 3.4%) Pl oF 1fE
Annulo-aortic Ectasia 1 0.9 TREELS, ETABRESRS ARl g7k &
Sub total 78 66.7 BIMEHEL 1824, RIS ¥ =KWEK 35026
Multiple valvular Disease %), MIE% 2 KEREER 146 (12.0%)Ax,
Mitral+Tricuspid 23 19.7  =mm@Hol 1HIgch (Table 33} Table 4).
Mitral+Aortic - 14 19 o) Mo LEIERS, FIRE 1982 K7
:::lt‘;:’a‘l‘l"“la‘ Disease 3(2) 3;; %), 88GIIAE Bretschneider ®& BASAD, 2 &
BElE= St, Thomas %-& @AstE . AR T8, X
Total 117 100 .
BhiR mTERT R Rol 60 S LATRr: E kg ¥, 15~
Table 2, Pre-operative clinical detail in 117,
Single Valve Disease Mulitiple Valve Disease Total %
NYHA Class
1 7 - 7 6.0
Il 51 13 64 54.7
v 20 26 46 39.3
Systemic embolization 4 7 11 9.4
S.B.E. 1 3 4 3.4
Atrial Fibrillation 43 25 68 58.1
Regular Sinus Rhythm 35 14 49 41.9
CM.C. 6 5 11 9.4

S.B.E. : Subacute bacterial endocarditis.
C.M.C. : Closed mitral commissurtomy,
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Table 3. Operative method

Operative method No. of cases. % No. of death,
MVR 95 81.2 7
AVR 3 2.6 1
AVR+replacement of ascend. aorta. 1 0.9

MVR+AVR 13 11.0

MVR+AVR+TAP 0.9 1
MVR+TVR 3 2.6 2
Triple valve replacement 1 0.9 1
Total 117 100.0 12

Table 4. Concomitant surgical procedures to MVR in 95

Procedures No. of cases %

Tricuspid annuloplasty 20 21.1
LA plication 5 53
Removal of LA thrombi 12 126
Total 37 39.0

20ml & 1EERASIH 2, 2 LIERE, 30~ 4043wiet,

BE k¥ 5~ 10mi& Fristgd miftEl+s 54
W2, 0~4TC(FF2A)PeAdFR AASst e

f) ERS WM : 20 ABBERS ANk, B
# Hancock #% 18 4|8 (A3l x, % Carpentier -
Edwards 88 @ ( 64.7% ), lonescu-Shiley 30K22.1
% Yol A fEAstH o, WEUREBL, WRITERE T3k

HA-ERE @RS ot (Table 5).

| =71, MIBES 4%, 29 mm7l 54 (47,8
%), 3lmmrt 42 37.2%) Ao, 25mm ¥
28 mm7t 2z 24, 1l o

KBERS A5 26 2lmm LblEol AWEESA
t} (Table 6).

g) HREMIRE « APl A&, FUREMRE oJ3s
24 2712 Vi3 Qo)

1) ®wTEES) F4:, Warfarin, Persantin & Aspirin
$ ol HAERKOEE, DAL LEME, DS L
AmEel BRA A3, o) BRI 2HmRE] A
AS, DFE A IR CLEE 0T E)Ze 2,
mBRHRS wTaEtel ¥ A5 FEFRES Filos
stz Qeom, 2)a9, E% RHURERFT Persantin
2 Aspirintt 6fHALE 244 #HAYS MELRE
% 105 Gk, FOREM 2 FiliRREE MRl #R
A= TARMC70.5% ), FmdiEmet R g

Table 5. Kind of replaced valve.

Kind of valve Mitral Aortic Tricuspid Total (%)
Carpentier-Edwards 71 16 1 88 (64.7)
Ionescu-Shiley 28 1 30 22.1)
Hancock 14 2 2 18 (13.2)
Total 113 19 4 136 (100)

Table 6. Size of replaced valve,

Diameter of replaced valve (mm)

Position Total
21 23 25 27 29 31 33

Mitral 1 2 13 54 42 1 113

Aortic 1 4 8 1 ) - - 19

Tricuspid 1 3 4
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"\E‘ 16%( 15.2%), Z‘j—&.] ﬁ&ﬁ% &@’E"é_" %
= 1561 14.3% )Rk

do o

m. & S

a) BHESET : dGHk 30 BLIACN FECEE AS-§ B
FrEE dleod, & 1UTHF 1267 FECstd 2
Fr-FS 10.3 %5 Bk

FFRRS, LERKC) 56, MEFRFEEEE 46
Z1e} 3pIRed, LA 5HH, 48 EOBHER
oloeod, 1flE, EEMOAERKeZ Fridd F
Bkl M, ABRSH 26, LOSHEE AT £
EreERBERA 16, 43 EUBBR 1 %R F
Wb e os, 7l 3fle MRAE, MHm R 8
BRI (BREEn EPRRERAE? Dol £& 1618
=3k o} (Table 7).

b) BMASET : BASET: 12615 BRsHSH 10567 R
WEprE golo, BRI, 7417 FEsh BT
B 6.7%F Booh EURERS fREMERE H
3 BEthime! 361, BmtEOTE 26 ErRoH, L St
At CABR © mRREEd ERUEFRCE &4 1

Table 7. Early death and etiology in 117

o1 Wtk 6MA 2 3MEAX FEr-skd o} (Table 8).

c) B U ML BRER R ¥ ®PEC
of 53 Aatg Ao HESE BREAE g #
5, WRICEEERE, WA LIEAY AR P s EERR
MEads 93 AAE 29z, 24 BHSECS &l
BREE, LRED 2 ADRnIESRHEl At
Ak (Table 9). 22y ol Foll 3 B4, #itiol
FHFH LS MEE MAgs Xl T, E% F
A3t BrkE Folyl = ululgk Holdeh

d) BRASHHE : RH4EE 10562 K 2@AAA
Bf 64EAZA ERFsIE o, AR 21.9
+ 14.9M@A°1 9 MBS 190.5 BEFold ok
(Table 10),

O BMHIFELCES ¢ 105 BiFb, 787 EsT o224, 6.7
%] BMHAFET- RS X, 3.7 %/BHEEIA
@ MRREE 52 40604 Baste J4EE 3.8

%HH o, £HKkEoTE 2.1 %RE / BEFCIAT
o1Z 2fiol A=, LK MipEdoen, 26 g
BRI R Baslg o, BAREE, #ik 2MEA,
6 @A, 21, 2.5 4k AN olF 2{HA kel
BASH 16l M, TRl st dolgl o, 24
~ 2.5l FAS 2fls, BEAT Rl Fipse] HE%
e MEfTsld od, ORERLS Ai4E 1 e sEretd

Etiology No. of cases o},

CARDIAC ® DAL - 3P ASHe, BARS 2.9 %A=,
Pump failure 4 faFkl, 16%LABRBHBEEIG) oF 2f<, W
Mycotic endocarditis 1S # 6EAM BEs o0 MAMEREL, WWRRE

TECHNICAL ol o o= 1= A& o
Aorta ruptured 2 BREAeH, olF 1< 4% Z2HMAERES
Lt. circumflex coronary a R. 1 e, 1 e sERE R
L.A. ruptured 1 4 Wtk 2Emel BESY | fle, MEEEREE 99

NON-CARDIAC Bt E PRk A EHon, T 43 mRR
Respiratory insufficiency 1 .

Cercbral hemorrhage . ghol pi@slol, MBBREMR FREERGE A5
Abnormality of coagulation 1 3 A
Total 12 (10.3%) @ yusm AR K3 i RnFHS R
Table 8, Late death and etiology in 105 early survivors
Time of death
Etiol .of
iology No. of cases (PoD, months)
Cerebral hemorrhage due to anticoagulant 3 1.5,15,2
Congestive heart failure 2 11.12.
Valve endocarditis and thromboembolism 1 6
Fulminating hepatitis 1 3
Total 7 (6.7%)
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Table 9. Risky factors attributable to early and late death.

Early death Late death
Risky factor Total No.
No. % No. %
Age: Years
<15 7 2 28.6 1 20
>15 110 i0 9.1 6 6
Pre-operative NYHA class
Il 7 1 143 - -
111 64 1 1.6 4 6.3
v 46 10 21.7 3 8.3
Heart rhythm.
R.S.R. 49 3 6.1 3 6.5
AF. 68 9 13.2 4 6.8
Procedures
Single valve surgery 78 8 10.3 4 5.7
Multiple valve surgery 39 4 10.3 3 8.6
Pre-op CTR.
<0.6 50 2 4.0 1 2.1
0.6-0.8 57 7 123 6 12.0
>0.8 10 30.0 - -
Duration of bypass time (min).
<100 34 - - - -
100-150 59 4 6.8 5 9.1
>50 24 8 333 2 12.5
Duration of aortic clamp time (min)
<60 68 3 44
61-90 29 4 13.8 5 20.0
>90 2 5 238 2 12.5

Table 10. Late complications in 105 early survivors

Complications No. of cases % % complication/patient-year
Thromboembolism 4(D) 3.8 21
endocarditis 3() 2.9 16
Bleeding due to anticoagulant 6 (4) 5.7 31
Valve failure 3 29 1.6
Arrthythmia 4 38 2.1
Subglottic granuloma 2 1.9

Psychosis 1 1.0

Eye ball opacification 1 1.0

Fulminating hepatitis 1(1) 1.0

Total 25 23.1 13.1

( ) : No. of death,

Follow up : Duration : 2 months — 64 months.
Total (Patient-years); 109.5 yrs.
Mean+SD : 21.9+14.9
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90 B $HHEoE P, o= W Him- 7 HIFEES
o 7.8%9 HmZE-S B9 oo, Persantin} Aspirin
al 3t 16 gl 4= ¢l 2w, Warfarin #} Persantin,
Aspirin &
WimEer = 76Ich, 667 BEEA Ktmold e, ol
% 4fle Froska 2fnbel @RS 18l KT
o A% Himg Yo, figmEHRE Fiksteld, Him
Bl PLgm R 15 B Fe 6 @A BEAEshy
23
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A7k ESmIEAKRS TR glov, EGIPE Ao
A Beke A

® et BIEPHE  f R CEME] AU
ol A, Ftk 2MAANA 3, 5@’*"‘"“ Ak R
Bested, o7 dBLol LEHA 53 o F |1
Bl 42 F AREA, @m‘am@&mfﬁ 2EAA, Fax
21 Adam-Stroke Syndrome ol F43ste, HLEA, KA
OEHBRS LAy, 36 FMK, ZE~ 35400

~Q

Mo

16

A% REEME Y LEAGRATR S Yel, Digoxin Lido-

cain o 2 2 F3ld o, Mkl EBMREE 2HIR
fFatoleh, 29, BFITHFEC, FME 3EA L 5HE
AA 2 fEgEstd on, olF | Bl REVIRNS KT
Az 1 fle WFES L2 YR A=k

e) iR ERERR HE 5 MINIREAOIKAES 94 %7 NYHA Class
I-Nged, B 2 BIECES BILE 98 filel 4,
BRIkl =, 86,7 %¢!, 8517k, NYHA Class |
-T2 gistden, 461C 4.1 %) AE, ERRE
o] frigol A9 gl (Fig.).

) &B5F; B—-RBREFR 8HP, 1EANRY B
WA 8HRA PIEFES 89.7 %A, 6MA
AR HEFERES 848 uPod, 1EKRFE  FEHES
gldom, SAEAFES 84.6 %ok HEBEFEK S
39 Gilell A, 44 BEIFECS oM, REYAFED 80.7
%aom, BMAAFERS 8.1 %, 1E4F%ES 82.1
%g.or 1EHYE BHRA FrEs ddd 2

e st 117 gie MELERCl A, FHIEAE 89.7%,

6 B A4fFE 85.5 %%
%Ak (Fig.2).

Bgow 54E4FRY 83.8

EERel S 74 G BEchol) A R4S o

15 FLATF O NREMBFS BB 40P R,

v |33 4

Fig. 1. Diagram of Pre- and postoperative NYHA F.C.

in 98 Long Survivors.

5 (Postop year)

Fig. 2. Actuarial Survival Curve after cardiac valve

replacement.
A SVS : Single Valve Surgery
o MVS : Multiple Valve Surgery

v. # ®

ORBIETR-S 19234 Cutler” 7+ BISMIEHKELE

% EOES B POEEME Mg RS ez,
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> KGR R pepgaetal et 2alu 1950 4L,
Gibbon %ol fkal A T.L0633 71 EgRo ®AS| 7= EHR
FEHol ArgEstal o, 1954 4l = Hufngel ol Kk
BIRMIES AT Z BH#strldl 128k g AT

2., EEMSIRSo R, 3 1968 4
Angell 2+ Carpentier® %o] Glutaraldehyde EEE{R/F
pol BHEESEI W A, REEMSMol 2 elshl fAE A
ABoll A= 1978 4 2B, Hancock #,
# % Carpentier-Edwards %, % #S@8E BRS K
fFeted 54pLLEO] Hteted, ol Eoll B R H B
RS 47, Mi@ESst sk

B ebil = 30 BLIRS] REISETES 10.3
BZA LT 3~89% »&1920 B} cha ket
BT A oyl A2 BERMS pIE% Ao

Jonescu —Shiley
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el FHES B T ERES 383% (4/12)
2 3A £fdden, =A% Aol A T+ fi
BED FAE 6.8 %3 Hooh

BT ARER T T, WIEKRE OBY
B, UK AE 2 RAERE A sl

SBERRES BINAERER, mRPRE, Hm SRRk
FES g2 WIS X S A= S FEE
#o|, E—WEEHA Ny 84.6 %, EHMER 82.1
%2 HECZ = 83.8 %At i #iEolAe, Angeli
%290 RIBMERS 9 %, KBIRBERS 95 %%
WEY sz, Stinson™ & WIEMEME 4.4 F 8 %,
KENMEMELE 45 9% %, BEFWHEDS 2.4 8 9%
o 4FHES st & SfRcE da RiFsHACh
MR fb ®EEd 2 A BPECHEHAY
42.9% ( 3/7 )7t FigERHRRE K]t SAEA L MmO

Aobe o Z Bol, ol 7l HigtER el 2=
Bifggte] 2A 02 A A= Art,

MR E S B> PIgEmE RS, 1~6%
/BEFES B#ES 2 o ', HgmEe Ase

i+ Stinson & " & 2.0~5.4% /B ESE, Pipkin® =
0.24%/B%H, Amgell P2 1.4%~2.7%/ &
HEZS FEE BEe don, K HlMe 21%

JEEEY] BARES B, fib MBS vsElle M
BHREd o & ol s BEHRE, BRBEY LE,
LEAHA R, £O8Y 20, fvimeRgE 8%
ol A Hdte},

S Mgl WM =, BT Gonzalez (1984) 0 %
O, lonescu 4L @RG-S HASH Bol 0.36 % /BE
Fo2, WABERMEREd S 4.6 %/EEFEY] Mm%
S BN HESS lonescu LR TALE £
Eslm olek w3 BEEO Geha(1982) % 'O 2, KB
EREE 179 A1 kel A, FORER &S RS
ol BfRglel, m#RAZE]l gle AR W&o
Magitiigan '® 5-2., 54l 5 %9 HEE #wEstd X
B IRE A S B R & 343 Warfarin % FUgEE MR
AAskA g3, PumRBRRETS A3 @EE
#mol A9 AR AnRUERED 2R M
BRERS 294 oo, LEMEIS A$E, fimdlk
HEBol= 25 % 7R mEE-E ®wEste] FBERRR
£ AAstz Aok U0, Kol AT, FBERBR
B T40h 461 C 5.4% )7 BAEN o, RNMEIEE,
Z HmARMEE (16 1) o), FIRERS 23 REX
QO BCI5FD) NN A3 mBEEER goAol b

Mol deton, mREARNE 3flc 6MEALRA L
fle 2.5 ko fb #ES mR RN 42 ~ 67
%7t Fifgtk 4~ 6 @ALR BAsleloR HEetd
BYHEE B A~6@ALE LBt FaRSt
AL Sheb P, ARl FugEERE T A9t HmAest
fES HEAZIE, ol Qg ArdAql fitimE FHEI
o frgE Al RS HmAS Amgell % 22 1.3 %/
BEE, TR 0.3 %/BEE, Gonzalez ¥ ', 6ff
BLLE @A 2.5 9% /BEFCR 18.2 % HEHES

Bolz, 6BEHIFE, 0.63%/mESS HES RES
Aok Al A=, HMA 3N %/BEECH) &

Bolow], ol 4fe H&rl MEnE krded,

M- FARe 42,9 % A EG ol @bk
B, M Lol ROW 9 EEOSO) Ayl RE%e) 2
s Eelopa Ao Mzsdd FMk LRERS M
FiERRp sk, md s wal, BmiE%el o8 A=A,

itk 60 ALANLE, ES AT, 60 ALl = K
EKEH, ol LEABgo) b h823520) | SR R
RS Slanghter (1973) %25 o B4 1.9 % f#if
#% 60 BLL#% BE 2.0 %, Dismukes (1973) % ®) 1671
Bl Fel A Fifel 1961 1.1 % )= 2FMk H
Bz, Bpel 19 FIEE A=, ol DI, K
WO BB FEeR syl MMRER
Bz Angell % 20 0- 0.9 0% /MK, Geha % 'O 17
% CT/A07 ) o, HEmS 7St #meos o
A DABERBEMETE Sl @Es s gL ARl
A 3fN A BAske], 1.6 %/BHEES]  BAKEED
Hodeow, 24l Tk 6MAPLUARASHY o, HR
B> BERERE o1 o, 18I 244 Bidstel o,
HHRER R (&3 Aolalel, WIEERA = & A &St
HOHELIS N 5, BfAMEel AA RIRE(EE 2 o,

glutaraldehyde B BR{RIF ko) Bl s - W2 BES oh
o}, 2ol HEmAsS) AKIE SO B% KRS
A5 RIS 5o, WA ED Geha 'V %2 20F

DAES] AL 2.5 9%, 20 ¥LATS /sl 4= 23 %
O ARG 8ol onm, Jonescu % %00, 1.4 %% #

Holmlvh #3]) Foll M s Klge]l AR
53 o My BEA ot ) Calcium fR
gol P 1 B A Rk Y, AR F
O By D o 2 Bty ot
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e BES A AE, 15 FLITY /J\Eoﬂk{{:—_ St. Jude
W, BEBEHRS FACR st
V. fs] gﬁ
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kMol 9

4. it 30 HLAAS R -
SECTRA-- O EHEE, Fh EAl, WA %olyoh

BHIEFE 105 Floll A fBPRIORI-S  190.5 BE
ﬁyi By 21.9 + 14.9 Holy o BEHATEL- O 6.7

, EREE, 3.7 %/EEFIG

6. MRARKEHAFT 3.8% £ AakE 2.1%/
BEEA ol EF 2 fls LARERLC] WP S do,
ol% 1= Ereha, 14 AIBRFERS

T, DLRESEERS 2.9%, £0RE 1.6%/ B &
o9l

8. hﬁ@m&@ﬂ R Him-- AR 7.8 % X

, Ol ST % Ca/TH) 7 BEHmE SECE o
. MY 2.9%, BT 4okl 16%/EE
o B 26l FERTFHS KiTsiach

10, 5 A" B MFM T 84.6 %, AHEBT
ik 82,1 Hom, ffEMoR = 83.8 %Yt HEh
HRIR BEIRRES 86,7 %7} NYHA Class | ~11 9t}
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