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The Clinical Results of Heart Valve Replacements

Sung Min Park, M.D.*, Hosung Son, M.D.*, Jaesung Shin, M.D.**, Young-sang Sohn, M.D.***
Kyung Sun, M.D.*, Young Ho Choi, M.D.**, Kwan Taik Kim, M.D.*, In Sung Lee, M.D.**
Hackje Kim, M.D.***, Hyung Mook Kim, M.D.*

Background: In spite of the improvement in the quality of artificial heart valves and surgical techniques, the inci-
dence of the complications following valve replacement is still high. We reviewed the clinical results of the valve
replacements performed in Korean University Anam Hospital during the last 26 years. Material and Method: The
data of 571 patients who received valve replacement between December 1976 and December 2003 were reviewed.
Result: There were 304 cases of MVR which was the most common procedure performed. There were 122 cases
of AVR, and 111 cases of AVR with MVR. Among the 47 patients who received redo operation 38 cases were
redo cases including 31 cases of MVR. 32.5% of the patients who had tissue valve replacement had second
valve replacement with 10.2+3.9 years interval. 24.3% (139/571) of the patients developed valve related com-
plications and cerebral infarction was the highest in frequency. Afrial fibrillation was related with inc-eased
complication rates and the mechanical vaive replaced group had higher hemorrhagic complication rate than tissue
valve replaced group. The operative mortality was 3.68% and the most common cause of the failure was low
output syndrome. The operative mortality was higher in the patient group who had valve replacement before the
year 1990. The patient group who had mechanical valve replacement had higher operative mortality rate than the
tissue valve group. The 5-year survival rate was 92.2% and 10 year survival rate was 85.7%. Conclusion: The
operative mortality of valve replacement has been improved. The mechnical valve replaced patients had higher
hemorrhagic complication rate than the tissue valve replaced patients and more tissue valve replaced patients
received redo valve replacement.

(Korean J Thorac Cardiovasc Surg 2005;38:204-213)
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Table 1. Number of cases according to the type of procedure and diagnosis

Type of procedure

Single valve A+M M+T A+M+T Other
Diagnosis AR 56 MR-+AR 18 MR+TR 33 MR+ AR +TR 12 AAE 2
AS 31 MR +AS 2 MS+TR 38 MR+AS+TR 2 Ao Dss 4
ASR 22 MR-+ ASR 3 MSR+TR 16 MR +ASR+TR 1 Ebstei. 3
MS+AR 18 MS+AR+TR 3 PR 1
MR 92 MS+AS 14 MS+AS+TR 4
MS 99 MS+ASR 15 MS+ASR-+TR 2
MSR 40 MSR+AR 14 MS+ASR+TSR 1
MSR +AS 1 MSR + AR +TR 4
TR 8 MSR -+ ASR 8 MSR +ASR+TR 4
Total 348 93 87 33 10

A=Aortic valve replacement; M=Mitral valve replacement; T=Tricuspid valve replacement; AR=Aortic regurgitation; AS=Aortic stenosis;
ASR=Aortic stenosis with regurgitation, MR=Mitral regurgitation; MS=Mitral stenosis; MSR=Mitral stenosis with regurgitation;
TR=Tricuspid valve regurgitation, AAE=Aortic annuloectasia; Ao Dss=Aortic dissection; Ebstein=Ebstein anomally, PR=pulmonary
regurgitation.

A. Underlying conditions B. Past operation history
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Fig. 1. Underlying conditions. LA= Left atrium; CHD=Congenital heart disease; DM=Diabetes mellitus; HTN=Hypertensicn; CAD=
Coronary artery disease; CMC=Closed mitral commissurotomy; OMC=Open mitral commissurotomy; VSD=Ventricular septal defect;
AVR=Aortic valve replacement, PDA=Patent ductus arteriosus; MVR=Mitrial vaive replacement; TOF=Tetralogy of fallot.
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Fig. 2. Procedure. MVR=Mitrial valve replacement, AVR=Aortic valve replacement; TVR=Tricuspid valve replacement; PVR=Pulmonary
valve replacement, ASD=Afrial septal defect; VSD=Ventricular septal defect; CABG=Coronary artery bypass graft, OMC=Open mitral
commissurotomy; PDA=Patent ductus arteriosus; Sv. MAZE=Supraventricular MAZE.

Table 2. The prosthetic valve used

Aortic Mitral Tricuspid

Valve valve valve valve
Bioimplant 2 2 1
BS 2 2
CE 18 70 7
Hancock 1 2 2
IS 5
MIRA 1
OnX 7 12 3
SE 5 5
SIM 190 329 20
Sorin 6 1
Wessex 1 1
Total 233 430 33
Diameter (mm) 219 (£ 1.8y 274 (x2.1) 303 (x1.9)

BS=Bjork-Shiley monostrut; CE=Carpentier-Edwards porcine
valve; IS=lonescu-Shiley; SE=Starr Edwards Caged ball valve;
SIM=St.Jude mechanical valve.
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Fig. 3. Valve replacement more than once. MVR=Mitrial valve
replacement; AVR=Aortic valve replacement; TVR=Tricuspid
valve replacement.
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Fig. 4. Status of the prosthetic valve at the time of second replacement. PVE=Prosthetic valve endocarditis.

Table 3. Complications

Valve type Combined op Replaced valve AF
Complication Total
Tissue Mech Yes No Single  Multiple Yes No

Infection 1 5 1 5 5 1 3 3 6
ARF 3 3 2 1 2 1 3
Cardiac arrest 4 9 1 12 11 2 6 7 13
Cbr. hemorrhage 1 9 1 9 6 4 4 6 10
Cbr. infarction 7 39 5 41 35 11 23 23 46
MOF | 2 1 2 3 1 2 3
CRF 2 2 1 1 1 1 2
AAA 1 1 1 1 1
Arrhythmia i 1 2 2 2 2
Heart failure 9 22 2 29 24 7 23 8 31
Malignant tumor 2 14 16 12 4 6 10 16
PVE 1 6 7 5 2 5 7
Hemorrhage* 14 2 12 11 3 10 4 14
Valve failure 2 7 3 6 9 4 5 9
Valve thrombosis 2 5 1 6 6 1 4 3 7
Angina pectoris 5 1 4 4 1 3 2 5
Total complication 31 144 19 156 136 39 92 83 175
Total case 93 457 62 488 425 125 219 331 550
p value 0.13 0.90 0.96 <0.05

AF=Atrial fibrillation, ARF=Acute renal failure; Cbr=Cerebral, MOF=Multiple organ failure; CRF=Chronic renal failure; AAA=

Abdominal aortic aneurysm; PVE=Prosthetic valve endocarditis; *=hemorrhagic complication excluding postoperative bleeding.
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Table 4. Causes of the death

Types of valve
Causes —— —  Total
Tissue  Mech.

Early death Cbr. Infarction 2 2
Poor cardiac protection 1 15 16
LV rupture 1 1
Valve thrombosis 1 1
Protamin anaphylaxis 1 1
Total (p<0.05) 1 20 21
Late death  Liver cirrhosis 2 2
Traffic accident 1 1
Cbr. Infarction 1 8 9
Cbr. Hemorrhage 1 3 4
MOF 4 7 11
Cardiac arrest 3 4 7
Military tbc. 2 2
Endocarditis 2 1 3
Hemopericardium 1 1
Malignant tumor 1 6 7
GI bleeding 1 1
DCMP 3 5 8
Total (p>>0.05) 18 38 56

Cbr=Cerebral; LV=Left ventricle; MOF=Multiple organ failure;
tbe=tuberculosis; GI=Gastrointestinal, DCMP=Dilated cardiomy-

W2 FEAYELS 67% (71045
< FAXEE TN T Ege
A ekokel(Fig. 5). 19904 19 o]A
57% (1372300921 19909 193E]
20001 1Y o] AL 2.7% (7/258)8 ZHA-slglem 2000
ol T 12% (1/85) ). E3) o0vd o)A ] 7] kATl
Ae AAaEF I A% Aol e 13d] F 11
of| 2 90Wdthe] $7] ZxpT-e] Tof] F 40115-14 S tH(Table
5). 2 dioll FEARol dgE FE Q4 F ol e
we, o7t gErs ey gc’l Fk el w
E FEAYEY Holw kAR 52%, FA} 4.4%, p-
0.88). AHbAlE2] FHbodFut, 3t shutel A9, 2%
H fe] g, AFRLY 27 58 FEAYE F4

Lo =&
e FA G

¢

Sk
ml



HEQX
2005;38:204-213

PVR
AVR+MVR+TVR
TVR

MVR+TVR

Survived
El Death

Fig. 5. Replaced valve and death.
PVR=Pulmonary valve replacement, AVR=
Aortic valve replacement; MVR=Mitrial
valve replacement; TVR=Tricuspid valve
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Table 5. The change of the operative mortality
Years
Cause of death Total
Before 1990~  After
1990 2000 2000
Cerebral infarction 1 1 2
Poor cardiac protection 11 4 1 16
LV rupture 1 I
Valve thrombosis 1 1
Protamin anaphylaxis 1 1
Total 13 7 1 21

LV=Left ventricle.
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Table 6. Survival rate

Year Tissue valve (SE) Mech. valve (SE) Single valve* (SE) Multi-valve (SE)
95.1% (2.8) 97% (0.9) 97.1% (0.9) 96.2% (1.9)
5 91.4% (3.7) 92.7% (1.4) 922% (1.5) 92.6% (2.7)
10 82% (5.2) 86.9% (2.1) 85.7% (2.3) 85.9% (4.1)
p value 0.39 0.85

SE=Standard error; *=Single valve replacement; " =Multi-valve replacement.
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