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Clinical Evaluation of Prosthetic Valve Replacement
in Valvular Heart Disease

Moon Sub Kwack, M.D.", Suk Joo Rha, M.D.", Jae Kil Park, M.D.",
Chi Kyung Kim, M.D.", Keon Hyon Jo, M.D.", Young Pil Wang, M.D.",
Se Wha Kim, M.D.", Hong Kyun Lee, M.D.", Jae Hyung Kim, M.D.",
and Soon Jo Hong, M.D.”

The authors evaluated 153 patients who had undergone cardiac valve replacement between

October 1979 and July 1988.

The results are as follows:

L.

Out of 153 patients, there were 56 males and 97 females ranging from 15 to 62 years of age
with a mean of 37 years.

. Isolated mitral valve replacement took place in 82 patients, aortic valve replacement(AVR)

in 16, double valve replacement(DVR) in 34, AVR combined with open mitral commissuro-
tomy in 19, and tricuspid valve replacement(TVR) was done in 2 patients.

. 153 patients had 187 prosthetic valves replaced with Ionescu-Shiley valves(16), Carpen-

tier-Edwards(36), Bjork-Shiley(19), St. Jude Medical(108), and Duromedics(8).

. Our of 98 patients with atrial fibrillation(64% of a total 153 patients }during the preopera-

tive period, 22 patients recovered NSR(22/98, NSR recovery rate 22.4%) after valvular
surgery and remaining 76 patients revealed persisting atrial fibrillation( 76/153, 49.7% ).

. Preoperative episodes of systemic arterial embolization were attained in 9 patients( 9/153,

6% ), and left atrial thrombi were confirmed in 22 patients intraoperatively( 22/153, 14% ).
Of these, only one patient, however, demonstrated the correspondence of preoperative
embolization and intraoperative existence of LA thrombi.

. With mechanical prostheses, anticoagulant therapy was begun 48 hours after operation with

sodium warfarin( 2.5-5.0mg/day ), maintaining the prothrombin time between 16 and 18
seconds or 30 to 50% of control values and continued for life.

With tissue prostheses, sodium warfarin was continued for 3 to 6 months and converted
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into beffered ASA( 325 mg/day) for one year.
7. The mean follow-up for the survivors was 30.1 months, with a range from 3 months to 9

years. All suspected or confirmed thromboembolic episodes counted as events and occured

in 4 patients{ 1.04%/patient-year ) with mechanical valve replacement. No persistent para-

lysis or death was noted. Late complications have not yet occurred in the patients with

isolated MVR and AVR.

8. There were remarkable structural failures of tissue valves in 3 patients( 1.9%/patient-year ),

while no instance of failure of a mechanical valve.

9. There were 10 operative early deaths(10/153, 6.5% ) and 5 late deaths(5/153, 3.3%).
Consequently, overall mortality was 9.8%( 15/153) during follow-up period.

10. We currently favor using the St. Jude Medical valve in all patients reguiring valve

replacement except in those who can not take warfarin anticoagulation.
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Table 1. Valvular Heart Surgery from Oct. 1979 to July 1988
Year MVR  AVR MVR+AVR OMC+AVR TVR  OMC [;‘l)as‘i;‘ Total
1979 1 3
1980 1 3 4
1981 2 2
1982 2 1 2 5
1983 6 3 6 7 I 23
1984 14 5 4 5 2 8 38
1985 20 2 5 7 7 41
1986 10 1 4 4 5 24
1987 13 2 1 8 34
1988 16’ 3 2 2 3 26
82 16 34 19 2 46 1 200
Incidental operation:
* 7 cases: Annuloplasty for severe tricuspid regurgitation in each
** 1 cases: Patch repair of combined sinus valsalva rupture.
1 cases: Valved conduit repair for annuloaortic ectasia.
*** 1 cases: Patch repair of combined sinus valsalva rupture.
**** 1 cases: Aortic valvuloplasty for combined AR.
***** 1 cases: Patch repair of combined sinus valsalva rupture.
Table 2. Age and Sex Distribution
M VR A VR | Tissue MVR | Mech. MVR OMC TVR
Tissue  Mech. Mech. Mech. AVR Mech. AVR |Mech. AVR| Mech. Total
Age MF MF| MTF M F M F M F M F M F
11—20 0 3 0 5 4 0 0 0 1 1 0 0 1 1 6 10 16
21-30 3 10 2 3 5 1 2 2 2 2 8 2 0 0 22 20 42
31-40 3 6 4 8 1 0 2 2 1 3 2 0 0 0 13 19 32
41-50 2 6 3 9 0 1 1 1 4 5 2 5 0 o0 12 27 39
51-60 0 7 2 5 1 3 0 2 0 3 0 0 0 0 3 20 23
61—-70 0 0 O 1 0 0 0 0 0 0 0 0 0 0 0 1 1
Total 8 32 \11) 31 11 5 5 7 8 14 12 7 1 1 56 97 153
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Table 3. Clinical Characteristics of Pts. with Valve Replacement

MVR(82) AVR(16) MVR+AVR(34) OMC+AVR(19) TVR(2)
Tissue Mech. Tissue MVR Mech MVR
valve  valve Mech. valve |Mech. AVR Mech AVR Mech. valve Mech. valve
(h=40) (n=42) 0=16) @=12 @=22) (n=19) (n=2) (n=153)
Age(yr)
Mean 37 39 M 35 40 4 19 37
Range 1560 1662 19-56 21-55 17-56 2246 17-20 1562
Sex
Male 8 11 11 8 12 1 56
Female 32 31 5 14 7 1 97
Preop. NYHA
Class 11(%) 17(21%) 531%) 5(15%) 4(21%) 0 31(20.2%)
Class 1II(%) 54(66%) X56%) 22(65%) 12(63%) 2 99(64.7%)
Class V(%) 11(13%) 2(13%) 7(21%) 3(16%) 0 23(15.0%)
Preop. NSR(%) 20(24%) 15(94%) 10(29%) K47%) 1'(50%)  55(36%)
Preop. AF(%) 62(76%) 1 6%) 24(71%) 10(53%) | 1°60%)  98(64%)
Preop.emboli(%) 3 4%) 0 3( 9%) 3(16%) 0 X 6%)
LA thrombi(%) 15(18%) 0 5(15%) 2A11%) 0 22(14%)
Postop.NSR(%) 32(39%) 15(94%) 16(47%) 13(68%) 1 77(50.3%)
Postop. AF(%) 50(61%) 1( 6%) 18(53%) 6(32%) 1 76(49.7%)
Early death 2 0 1 2 1 0
Late death 2 0 0 1 0 1

* Corrected TGA c¢Cfrequent tachyarthythmia.
** Tricuspid valve dysplasia ¢ atrial arthythmia & atrial fibrillation.

Table 4. Predominant Hemodynamic lesions

Table 5. Compositions of Cardioplegic Solution.

Percent

Mitral(n=135)

Stenosis{(n=48) 35.5%

Regurgitation(n=25") 18.5%

Stenoinsutficiency{(n=60) 44.4%

Prosthetic valve dysfunction(n=2) 1.5%
Aortic(n=69)

Stenosis(n=1) 1.4%

Regurgitation(n=57") 82.6%

Stenoinsufficiency(n=11) 15.9%

Tricuspid(n=

9)

G-1II Regurgitation(n=9"")

* 1 cases:
2 cases:
* 1 cases:
1 cases:
*** 1 cases:
1 cases:
1 cases:

.‘.‘

e
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%

Pulmonic valvular stenosis.

Secundum type ASD.

Sinus valsalva rupture.

Annuloaortic ectasia.

Coarctation of aorta(repaired 3 wks ago)
Tricuspid valve dysplasia.

Corrected TGA.
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10% dextrose 500ml

0.9% NaCl 500m]

15% KC1 20ml(40mEq)
5% NaHCO, 13ml( 8mEq)
3% CaCl, 1.85mi( 1mEq)
10% MgCl, 14.2ml(30mEq)
Inderal 2mg

pH: 7.6~7.8

Osmolarity: 510 mOsm/]
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Table 6. Annual Distribution of 187 Prosthetic Valve Replacement
Valve MVR(82) AVR(16) MVR+AVR(12) MVR + AVR(22) OMC+AVR(19) TVR2)
Tissue Mech. Mech. Tissue Mech. Mech Mech. Mech. Mech. Total
(40) (42) (16) (12) (12) (22) (22) (19) (2)
Year IS CE S-J Duro BSS] ISCE BS SJ S-] Dura S-J Duro B-S SJ Duro Sy
1979 2 2
1980 1 1
1981 0
1982 2 2 1 5
1983 5 1 2 1 5 1 5 21
1984 18 5 2 3 1 3 3 5 2 3
1985 19 1 2 3 2 2 2 3 4 39
1986 3 6 1 1 4 4 23
1987 1 12 2 10 1 10 i 37
1988 14 2 3 1 1 1 1 1 1 25
Total 9 31 3% 3 6 10 7 5 9 20 2 20 2 4 14 1 2 187
Tonescu-Shiley valve; 16
Carpentier-Edwards valve; 36
Bjork-Shiley valve; 19
St. Jude Medical valve; 108
Duromedics valve; 8
Table 7. Size Distribution of Tissue & Mechanical Valve
Valve Size(mm) | g 21 23 25 27 29 31 33 35 | Total
Mitral
S 3 10 22 24 59
Duro 4 1 5
IS 1 7 6 2 16
C-E 2 9 19 5 1 36
Aortic
B-S 1 3 11 4 19
S-J 2 15 28 2 47
Duro 3 3
Tricuspid
S-J 1 1 2
Total 3 18 42 6 6 30 49 32 1 187
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Table 8. Operation and Cardiopulmonary Bypass Time

. . . . . Op.
Name of operation No. CPB time(min) ACC time(min) Mortality
MVR 74 89( 75-113) 62( 51- 74) 2
MVR+T-pl 4 106( 81-115) 88( 72- 96)
MVR+pul. valvotomy 1 113 99
MVR+ASD repair 2 135(119-151) 114(106-122)
AVR 15 81( 63- 98) 56( 47- 70) 1
Cabrol’s op 1 172 150
MVR+AVR 32 179(167-223) 149(134-164) 6
OMC+AVR 18 119( 91-174) 98( 76-113) 1
MVR+AVR+T-pl 2 211(200-222) 165(153-178)
OMC+AVR+T-pl 1 134 110
Redo MVR 1 111 85
TVR 2 75( 60- 90) 57( 52- 63)
153 114( 60-227) 88( 47-178) 10
Table 9. Length of Patient Follow-up Aol #Aluty] Axdo] wAs AL shx| 14 #o]gdr}
(Table 10).

- i t
Operation Follow-up period(months)

Total(pt-months) Mean(months)
Tissue MVR(n=38) 1647 434
Mech. MVR(n=42) 744 17.7
Mech. AVR(n=15) 504 33.6
Tissue MVR
M AVR = D) 272 389
Mech. MVR

21.2

Mech. AVR " 2D 445
OMC (n=18) 574 31.9
Mech. AVR
Mech. TVR(n=2) 49 245
Total (n=143) 4235 pt-months 30.1 months

n=143; 10 early death(Hospital death within postop. 30
days)
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Table 10. Evaluation of Pts. with Preoperative Systemic Arterial Embolization(9 cases)
Sx  Preop. Preop. P .

Name Dx N?):OI Age  Sex dur. NYHII)X E%é’ LAt?uI')omb. Op Er%oé) I\?\(;iltzp

+ KSO MS Rt Hpl 44 F 23Y IV AF - MVR AF I

« HG) MSR LuHpl. 3 F  5Y I NSR —  MVR  NSR I

« KGN MSR Rt Hpr 55 F 8Y 11 AF - MVR AF I
AR AVR

+« KGH MS Lt Hpr 24 M 3Y 111 AF - oMC NSR 1
AR AVR (Qui)

« CYN MSR Rt Hpr. 45 M 27Y 111 AF — OMC AF I
AR AVR

« CHY MS Rt Hpr. 47 F 9Y I AF - MVR AF II

« PJS MSR Quadri 48 F 4Y 111 AF - MVR AF 11
AR paresis AVR

« SDH MS Lt Hpl 42 M 10Y [11 AF + MVR AF II
AR AVR

- PCH MSR Lt Hpr 22 M 6Mo v NSR - oMC NSR I
AR AVR

A&l A 7t dE $ASE BcH(Table 13) 7| 2o, F7] 2dlell A FAE A 2F 7)A 2

4) % SHE
_73; 1530l & £ 7] A}»Ul- 104 _g_ 21]943} 1434 °“ A ﬁi
0. MY (AU ~0d) T +4 2asiglod, &
A7) 702 423582} - A Qo) vh(Table 9).
4G ol 4o 27 8H5E B

2gael 28l 4 s, A9

(Table 14).
17}1%
-%5] =,

%, 9414 x|

o Oh'
i’ﬂ .
‘.1_1‘
i

,
QO
S

i

,—-}
Y

o
&
[¢]

o
w

K3
=

5
Py

7]

)

2
ok
% o

A)
’ a

Foff 3ol 24 B 13011 ek ol
54 20 o} 2% J&“haﬂ HA4 1ail

oy
oo
ﬁ [t

o 4
ot
olo

by
-

EO T A
d
b o 2
N

o ol i
o
rjﬁ
rﬂr

ol
lo
e

2 fAol 4 A ahed ond (1, 04%/344 W), e
Slgk A1 %4 opulu} Abhe gigieh. ol dsbet
of 3ol =5 2Aahog »Lzmx} ol 4
el (1.9% /8 - 1),
Qe

of|

i€

o~

7

olr

oz
ol
-

o1 % 2ol = FEE AR5
, 3d 3MY el zA k2 (lonescu-Shiley,
31mm)& SRS o] 4k a 1¢] (2} 274 )ol)
A A4 2 %] 2% (St. Jude Medical, 31mm)o]
A3 =] 9l et (Table 17).

o] & 7| A sl 2] ZHE-9lof] AAo] o] HAIx
9 19l (4=}, 214), Bjork-Shiley 19mm)7} 21 9l.o
v, 1A kel 2k o] 7)Aol = A skt whe] o}

4 s A ke,

-
+41l

DH

5) X

3 UHY ol o] Zr]AbakE 109 (6.5%), 174
o] % 9] Zyanbl 54 (3.3% )24 AA 4§29,
%“‘”—]—(Table 18)



Table 11. Evaluation of Pts. with Left Atrial Thrombus(22 cases)
Sx P . i
N D e s S Hen Swmem e o ro bo
e SNS MS 53 F 15Y I - AF MVR AF II
* YSS MSR 32 F 3Y I - AF MVR NSR I
(Qui)
* KMJ MS 40 F 2Y 1 — NSR MVR NSR I
» KSJ MSR 45 F 12Y I - AF MVR AF II
AR AVR
* KGE MS 46 F 22Y I - AF MVR AF II
AR AVR
* PJH MS 43 M 10Y II1 - AF MVR AF II
« KCH MS 39 M 5Y v - NSR MVR NSR 11
(Qui)
« LDG MS 35 M 5Y III - AF MVR NSR I
(Qui)
* KWS MSR 56 M 7Y v - AF MVR AF I
« NSJ° MS 47 M 28Y v - AF MVR AF I
* JGD MS 35 M 10Y 1 - AF oMC AF 11
AS AVR
« PJG MS 36 M 8Y 11 - AF oMC NSR I
AR AVR  (Qui)
* JGB MS 58 F 20Y v - AF MVR (LV rupture)
* EDI MS 49 F 20Y 111 - AF MVR (LCOS)
« LSH MS 43 M 10Y 11 - AF MVR AF I
« KSH MSR 52 F 4Y 111 - AF MVR AF II
« HIG MSR 51 F 2Y I - AF MVR AF 1
« JGP MSR 41 M 5Y 111 - AF MVR AF 1
« SUN MS 42 F 8Y 11 - AF MVR AF I
* NSH MSR 58 F 10Y I - AF MVR AF I
AR AVR
 CY] MSR 45 F 20Y I - AF MVR AF I
AR AVR
» SDH MS 42 M 10Y 11 + AF MVR AF I1
AR AVR
* Previous closed mitral commissurotomy 23 years ago.
Table 12. Normal Sinus Rhythm Recovery Rate
MVR(82) ~ AVR(16) MVR+AVR(34) OMC+AVR(19) TVR() (nTzc’;ag:s)
Preop AF 62(76%) 1(6%) 24(71%) 10(53%) 1(50%) 98(64%)
Postop AF 50(61%) 1(6%) 18(53%) 6(32%) 1(50%) 76(49.7%)
NSR recovery 12/62(19.3%)  0/1(0%) 6/24(25%) 4/10(40%) 0/1(0%)  22/98(22.4%)

rate
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Table 13.

Functional Class followed more than One Month arter Valve Replacement.

NYHA

MVR
(82)

preop. postop.

AVR
(16)

preop. postop.

MVR+AVR
(34)
preop. postop.

OMC+AVR
(19)
preop. postop.

TVR
2)

preop. postop.

11

111

v

(2)*

A
i
J

(1)*

6)*

%D@

65

(1)*

P

@/1

o

* Early death

Table 14. Early Complications

Complication

MVR(82)

AVR(16)

MVR+AVR(34)

OMC+AVR(19)

TVR(2)

Tissue

(40)

Mech.
42)

Mech.
(16)

Tissue MVR
Mech. MVR
(12)

Mech. MVR
Mech. AVR
(22)

Mech.
(19

Mech.
(¥3)

Total

M F

8 (32

M FiM F
(1) @Ay ()

M F M
G @] ®

M F
12 M

M F
OIS,

Death

Prosthetic
valve thrombi
LCOS
LV rupture
Pneumonia
Postop.
psychosis
Hemiparesis
Acute RF.
Anticoagulant

related hemorr.

Wound infect.
Ao bleeding
V tachycar
SVT
Stress ulcer
Pleural effusion
Pericardial
effusion
Intraabdo.
hemorrhage

[SCI DD DN o =

—

[ R TC I oV X}

28

10
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Table 15. Late Complications

MVR(82) AVR(16) MVR+AVR(34) OMC+AVR(19) | TVR(2)
Tissue MVR| Mech. MVR
Complication Tissue Mech. Mech. | Mech. MVR | Mech. AVR Mech. Mech. | Total | Death
(40) (42) (16) (12) (22) (19) 2)
M FIM FIM F| M F M F M F M F
8 (32| @Enjan G| G @ 8 (14) (12) (71 1
LCOS 1 1 1
Malfunction
of valve 3 3
Endocarditis 1 1 1 1 3 2
Renal insuff. 1
Transitory
ch. symptom 1 1
Visual
disturbance 1 1
Fulminent
hepatitis 1 1 1
SVT 1 1 1
12 5
Table 16. Valve Related Complications
Tissue Mech. Mech. Tissue MVR Mech. MVR OMC
MVR MVR AVR Mech. AVR Mech. AVR Mech. AVR Total
(40 (42) (16) (12) (22) (19
Anticoagulant
related hemorrhage 0 0 0 1°(20d) 1'(18d) 0 2
Prosthetic valve
thrombosis 0 0 0 1°(15d) 0 0 1
Thromboembolism 0 1 0 0 1 2 4
Endocarditis 1 0 0 1'(4mo) 0 1(10mo) 3
Valve failure 3 0 0 0 0 0 3
Total 4 1 0 3 2 3 13
* Expired(5 cases)
Table 17. Valve Failure on Follow-up
Previ Previ F.U.
Name Age Sex reI\)/;ous Ogev;?,l:j study Redo op.(yr.) Pathology
PJH 52 M MS MVR,I-S29mm(’'79) MSR  Refused —
MJM 27 M MR MVR, I-S3Imm(’'84) MR MVR, S-J31mm('87) Cusp tearing,
Cusp perforation
KCH 43 M MS MVR, C-E3lmm('84) MR Refused -
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Table 18. Mortality of Valve Surgery Patients

MVR(82) AVR(16) MVR+AVR(34) OMC+AVR(19) TVR(2) Total(%)

Early deaths 2 1 6 1 0 10(6.5%)

Late deaths 1 0 2 1 i 5(3.3%)
Total 3 1 8 2 1 15/153(9.8%)

Table 19. Cause of Early Mortality(10 cases; 6.5%)

Cause of death Age Sex Dx Op. Survival time
LV rupture 54 F MSR MVR(C-E33) 12 hrs
AR AVR(B-523)
LV rupture 58 F MS MVR(C-E29) Died in O.R.
Low cardiac output 49 F MS MVR(C-E31) Died in O.R.
Low cardiac output 25 F MR MVR(I-529) Died in O.R.
ARCSVR AVR(B-S23)
Low cardiac output 50 M MSR MVR(5-]33) Died in O.R.
AR AVR(S-]J23)
Low cardiac output 20 M MSR AVR(B-525) Died in OR.
Prosthetic aortic 21 F ASR MVR(I-529)
valve thrombosis AVR(B-S19) 15 days
Anticoagulant
related bleeding
Hemoptysis 34 F MR MVR(I-529)
AR AVR(B-523) 20 days
Cb. hemorrhage 41 M MS MVR(I-S29)
AR AVR(B-523) 18 days
Aortotomy bleeding 35 M MS OMC
AS AVR(B-523) Died in O.R.
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Table 20. Cause of Late Mortality(5 cases; 3.3%)

Cause of death Age Sex Dx Op. Survival time
Low cardiac output 28 F MS MVR(IS 29) 3 mo.
Supra V.T. 20 M TR, Correc. TGA TVR(S] 33) 31 days
Septic endocarditis 36 M MS, ASR MVR(CE 31), AVR(S] 23) 4 mo.
Septic endocarditis 27 M MS, AR OMC, AVR(BS 23) 10 mo.
Fulminent hepatitis 33 F MS, AR MVR(CE 31), AVR(S] 21) 3% mo.
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