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Clinical Experience of Multiple Valve Replacement’

Chang Hoon Cho, M.D.”, Sae Young Choi, M.D."”, Chang Kwon Park, M.D.",
Kwang sook Lee, M.D.”, Young Sun Yoo, M.D."”,

From Febrary 1984 to July 1992, 138 cases of multiple valve replacements were per-
formed at the Department of Thoracic and Cardiovascular Surgery, Dongsan Medical Cen-
ter, Keimyung University. There were 81 females and 57 males, and their ages ranged from
19 to 60 years (mean age, 40.1£10.9 years). Thirteen of these patients had undergone pre-
vious cardiovascular procedures, with an average of 76.3 months between procedures(ran-
ge, 3 to 180 months). Mitral and aortic valve replacement were done in 135 patients, 2
underwent triple valve replacement and 1 underwent mitral and tricuspid valve replace-
ment. Associated procedures were necessary in 20 patients(14.5%). The operative mor-
tality was 5.8% and the most common cause was low cardiac output. Late follow—up of
83% has been accomplished in 130 early survivors, with a late mortality of 5.9%. The late
mortality was due to valve thrombosis in 2 patients, cerebral infarction in 1, heart failure
in 1, arrhythmia in 1, and bleeding in 1. Of those patients who survived, New York Heart
Association functional class improved significantly (from 70% class Il and IV before to 88%
class 1 and I after). Actuarial survival rate including all deaths was 88.8% at 8 years.
The follow—up studies revealed that thromboembolism, reoperation and bleeding rate were
1.2% /patient —year, 0.85% /patient—year and 0.57% /patient —year at 8 years postoper-
atively, We concluded that valve thrombosis, embolism, and anticoagulant —related hem-

orrhage were the main risk factors of longterm survival of patients.
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Table 1. Age distribution of multiple valve repla-

cement

Age(yr). No. of patients percent

~19 2 1.5
20~29 29 20.8
30~39 32 23.4
40~49 43 31.4
50~59 28 20.4
60~ 4 2.9
Mean=+SD. 40.1+10.9
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Table 2. Preoperative characteristics of 138 pat-

ients
No. of patients Percent
Female 81 58.7
NYHA class [ 1 0.7
I 39 28.3
| 91 65.2
N 7 5.1
Atrial fibrillation 88 63.8
LA thrombi 17 12.3
Previous cardiac operations 13 9.4
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Table 3. Type of prosthesis used in 138 patients

Prosthesis AorticMitiral Tricuspid No. of valves Precent
CarboMedics 59 60 119 42.8
St. Jude Medical 26 26 52 18.7
Duromedics 25 25 50 18.0
Bjork —Shiley 3 3 6 2.9
lonescu—Shiley 17 18 2 37 13.3
Carpentier—Edward 7 6 1 14 5.0
137 138 3 278  100.0

Table 4. Size of prosthesis used in 138 patients

Size Aortic Mitral Tricuspid
19 mm 11
21 mm 55
23 mm 50
25 mm 19 1
27 mm 2 25
29 mm 51
31 mm 52
33 mm 9 1
137 138 3

Table 5. Concomitant procedures

Procedure No. of patients
Tricuspid annuloplasty 12

LA plication 4

VSD repair 1

LA appendage closure 1
Tricuspid commissurotomy 1
Permanent pacemaker implantation 1

Total 20(14.5%)
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Table 6. Previous valve replacement

Previous op.  No. of patients Intervals(mo.) Procedure

MVR 9 65.2+47.8 MVR+AVR
MVR+AVR 2 86.0£14.0 MVR+AVR
MVR+TVR 1 96.0 MVR+AVR
AVR+OMC 1 65.0 MVR+AVR
Total 13(9.4%)

Table 7. Mean bypass time and Acc time

Bypass time(min.) ACC time(min.,)

141.9+27.7
161.3+60.8

Alive
Death

106.2+14.5
115.1+£80.9

Table 8. Causes of operative death in 8 patients

Cause No. of patients
Low cardiac output 4
Ventricular arrhythmia 2

Left ventricular rupture 1

Acute renal failure 1

Total 8(5.8%)
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Table 9. Early non—fetal complications in multiple
valve replacement

Complication No. of patients
Bleeding 5
Pericardial effusion 5
Wound infection 3

Low cardiac output 1
Arrhythmia 1
Embilization 1

Acute renal failure 1

Post pericardiotomy syndrome 1

Total 18(13.8%)

Table 10. Late complications in 130 operative sur-

VIVOrs

Complication No. of patients
Valve thrombosis 2 (2)
Cerebral infarction 2 (1)
Congestive heart failure 2(D
Arrhythmia 2(D)
Bleeding 2 (1)
Pericardial effusion 1

Seizure 1

Total 12 (6)
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Table 12. Actuarial estimates at 8 years

88.831+3.25%
97.71£2.44%
98.27+1.23%

Survival (including all deaths)
Freedom from thromboembolism
Freedom from reoperation

( ) Number of deaths Freedom from bleeding 98.81+0.98%
Table 11. Reoperations after multiple valve replacement
Age Interval Type of
Case  Sex (yr) (mo.) previous op. Diagnosis Procedure
1 M 33 100 DVR Primary DVR
(CE 31/25) tissue (CM 29/23)
failure

2 50 32 DVR Valve MVR
(CM 31/23) thrombosis (SJM 29)

3 40 4 DVR Valve MVR
(CM 31/23) thrombosis (CM 29)
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Table 13. Follow —up studies of multiple valve rep-

lacement for 8 years

Number of patients 138
Number of operative survivor 130
Lost to follow—up 22
Follow —up
Total{patient —years) 282.2
Mean +SD(mo.) 35.3+26.6
Thromboembolism
Number 4
Percent 3.07
% emboli /patient — year 1.20
Reoperation
Number 3
Percent 2.30
% reoperation /patient — year 0.85
Bleeding
Number 2
Percent 1.53
% bleeding /patient —year 0.57
100
e e S
v
2
% sof
g
3 70t
N = Exclude
* include
60 -
0 12 24 3% 48 60 12 8 %
Time(mo.)

Fig. 1. Two actuarial curves after multiple valves
replacement ; one included early and late
deaths ; other excluded operative deaths
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Fig. 2. Actuarial curve for patients free of thr-

omboembolism after multiple valve rep-
lacement
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Fig. 3. Functiona] improvement in NYHA cla-

ssification
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Table 14. EKG and Echocardiographic findings

Pre—op. Post —op.
Atrial fibrillation(%) 63.8 57.7
LVESD(cm.) 3.76+0.9 3.28+1.0
LVEDD(cm.) 5.45+1.0 4.71+0.9
Ejection fraction(%) 65.35+14.2  68.02x17.4
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