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Long-term Results after 1,144 CarboMedics Mechanical Valve Implantation

Chang Hyun Kang, M.D.*, Kyung-Hwan Kim, M.D.*, Ki-Bong Kim, M.D.*, Hyuk Ahn, M.D.*

Background: The CarboMedics mechanical valve has been reported to show acceptable valve-related complication
rates. The aim of this study is to evaluate our clinical experience with the CarboMedics valve. Material and
Method: Between August 1988 and September 1999, we implanted 1,144 CarboMedics valves in 850 patients
(aortic 179; mitral 385; double-valve 234; fricuspid 52). The mean age was 44.51125 years. Follow-up was
completed in 95.2% and median follow-up period was 7.9 years (6753 patient-years). Result: The overall hospital
mortality rate was 3.4% and the mortality rate for each group was 1.7% for aortic group, 2.6% for mitral group,
4.7% for double-valve group, and 9.6% for fricuspid group. Tricuspid group showed significantly higher mortality rate
than aortic and mitral group (p<0.05). The actuarial survival at 10 years was 87.1+2.6%, 88.9+1.7%, 824+
2.9%, and 77.5+7.0% for aortic, mitral, double, and tricuspid valve group, respectively. Age and tricuspid valve
replacement were significant risk factors for long-term survival in multivariate analysis (p<0.05). Freedom from
valve thrombosis at 10 years was 99.4+0.6%, 98.2:+-0.8%, 99.2+0.8%, and 87.6+0.5% for aortic, mitral, double
and tricuspid valve group. Tricuspid valve group showed significantly higher rate of valve thrombosis (p < 0.05).
Conclusion: Long-term results of our experience demonstrated that CarboMedics valve showed acceptable incidence
of valve-related complications. However, tricuspid valve replacement showed higher rate of early mortality and valve
thrombosis than other valve replacement groups.

(Korean J Thorac Cardiovasc Surg 2004;37:559-569)
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Table 1. Preoperative clinical data

Z3E
Long-term Results of CarboMedics Valve

Variable AVR MVR DVR TVR p-value
No. of patients 179 385 234 52
Age (year)

Mean = SD 44.4+14.2 448+11.8 448+11.9 41.3+134 >0.05

Range 17~66 16 ~69 15~72 16~74
Maleffemale 122/57* 141/244 1214113 15/37 <0.001
NYHA class

I 22.6%* 8.0% 52% 7.7% <0.001

I 39.1% 33.1% 41.9% 282% >0.05

I 33.1% 49.2% 41.3% 41.0% >0.05

1A% 5.3% 9.6% 11.6% 23.1%* <0.001
Aurial fibrillation 12.8%* 76.1% 69.7% 75.0% <0.001
Previous surgery 16.8% ' 36.4% 33.3% 53.8%" <0.001
CT ratio (%) 57.1+6.77 60.7+8.3 622+74 67.5+7.8" <0.001
LYVESD (mm) 413+12.57 36.3+9.0 384104 33.1+85" <0.001
LVEDD (mm) 60.0+13.47 52421037 5581127 48.4+1037 <0.001
EF (%) 61.0£13.6 60.4+12.2 60.2+£13.0 60.4+13.7 >0.05
LA size (mm) 41.9+9.0* 57.0£11.8 547+115 57.1+12.9 <0.001

*=The symbol indicates significant statistical difference from other three groups; T=The symbol indicates significant statistical difference

from MVR & DVR group and also significantly different from each other;

T =The symbol indicates significant difference among all four

groups; CT=Cardiothoracic; EF=Ejection fraction; LA=Left atrium; LVEDD=Left ventricular end-diastolic dimension; LVESD=Left

ventricular end-systolic dimension; NYHA=New York heart association.
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Table 2. Etiology of valvular disease

Cause AVR MVR DVR TVR p-value
Rheumatic 58 (32.4%)* 209 (54.3%) 130 (55.6%) 16 (30.8%)* <0.001
Redo operation 26 (145%)" 134 (34.8%) 77 (32.9%) 28 (53.8%)" <0.001
Degenerative 35 (19.6%)’r 22 (5.7%) 11 4.7%) 2 (3.8%) <0.001
Congenital 38 (21.2%)* 6 (1.6%) 2 (0.9%) 5 (9.6%)* <0.001
Endocarditis 22 (123%)1 9 (2.3%) 10 (4.3%) 1 (1.9%) <0.001
Others 0 (0%) 5 (1.3%) 4 (1.7%) 0 (0%) >0.05

*=The symbol indicates significant statistical difference from MVR & DVR group but dose not show significant statistical difference

between AVR & TVR group;
significantly different from each other;

Table 3. Additional procedures

T=The symbol indicates significant statistical difference from MVR & DVR group and also
T=The symbol indicates significant statistical difference from other three groups.

Procedures AVR MVR DVR TVR
Vavular procedure

AVP 7 (1.8%) - 1 (1.9%)

MVP/MAP 10 (5.6%) - - 2 (3.8%)

TVP/TAP 1 (0.6%) 67 (17.4%) 28 (12.0%) -
Anti-arthythmic procedure

Maze 2 (1.1%) 9 (2.3%) 5 (2.1%) 2 (3.8%)

PVI - 40 (10.4%) 23 (9.8%) -
Other procedures

CABG 5 2.8%) 6 (1.6%) 5 (2.1%) -

VSD/ASD closure 15 (8.4%) 14 (3.6%) 6 (2.6%) 5 (9.6%)

Nick’s procedure 5 (2.83%) - 9 (3.8%) 1 (1.9%)

Others 4 (22%) .5 (1.3%) 3 (1.3%) 4 (1.7%)

ASD=Atrial septal defect; AVP=Aortic valvuloplasty; CABG=Coronary artery bypass grafting; MAP=Mitral annuloplasty; MVP=Mitral
valvuloplasty; PVI=Pulmonary vein isolation; TAP=Tricuspid annuloplasty; TVP=Tricuspid valvuloplasty; VSD=Ventricular septal

defect.
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Fig. 1. Size of valve.
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Table 4. Causes of early mortality

JEE Q|
Long-term Results of CarboMedics Valve

Causes AVR MVR DVR TVR Total
Low cardiac output 2 3 3 3 11 (37.9%)
Left ventricle rupture 2 1 6 (20.7%)
Bleeding 3 3 (10.3%)
Arrhythmia 2 1 3 (10.3%)
Mediastinitis 2 2 (6.9%)
Sepsis 1 1 2 (6.9%)
PVE 1 1 (34%)
Sudden cardiac arrest 1 1 (3.4%)
Total 3 (L.7%) 10 2.6%) 11 (4.7%) 5 (9.6%) 29 (3.4%)
CPB=Cardiopulmonary bypass; PVE=Prosthetic valve endocarditis.
Table 5. Causes of late mortality
Causes AVR MVR DVR TVR Total
Congestive heart failure 4 2 1 0 7 8.9%)
Valve-related death 4 5 6 1 16 (20.3%)
Hemorrhage 1 2 1 0 4 (5.1%)
Thromboembolism 1 2 1 0 4 (5.1%)
PVE 1 1 3 1 6 (7.6%)
Nonstructural dysfunction 1 0 0 0 1 (1.3%)
Sudden death 0 0 i 0 1 (1.3%)
Non-valve related death 3 7 7 1 18 (22.8%)
Unknown 8 18 9 3 38 (48.1%)
Total 19 32 23 5 79 (100.0%)

PVE=Prosthetic valve endocarditis.
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Table 6. Valve-related morbidity

AVR MVR DVR TVR

No. %/PY No. %/PY No. %/PY No.  %/PY
Thromboembolism 17 1.1 22 0.7 11 0.6 1 0.3
Valve thrombosis 1 0.1 7 0.2 1 0.1 8 2.1
Hemorrhage 13 09 25 0.8 9 0.5 6 1.6
PVE 6 0.4 6 0.2 6 03 2 0.5
Nonstructural dysfunction 1 0.1 2 0.1 2 0.1 0 0
Structural dysfunction 0 0 0 0 0 0 0 0
Reoperation 1 0.1 9 0.3 4 0.2 2 0.5

PVE=Prosthetic valve endocarditis.
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Fig. 2. Actuarial survival. AVR=Aortic valve replacement;
MVR=Mitral valve replacement; DVR=Double valve replace-
ment; TVR=Tricuspid valve replacement.
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Fig. 3. Freedom from thromboembolism. AVR=Aortic valve
replacement; MVR=Mitral valve replacement; DVR=Double valve
replacement; TVR=Tricuspid valve replacement.
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Fig. 4. Freedom from valve thrombosis. AVR=Aortic valve
replacement; MVR=Mitral valve replacement; DVR=Double valve
replacement; TVR=Tricuspid valve replacement.
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Fig. 5. Freedom from anticoagulation-related hemorrhage.
AVR=Aortic valve replacement; MVR=Mitral valve replacement;
DVR=Double valve replacement; TVR=Tricuspid valve replace-
ment.
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