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Midterm Results of Aortic Valve Replacement Using Tissue Valve

Dukhwan Moon, M.D.*, Jae-Won Lee, M.D*, Yun Seok Kim, M.D.**, WonChul Cho, M.D.*,‘
Sung-Ho Jung, M.D.*, Suk-Jung Choo, M.D.*, Cheol-Hyun Chung, M.D?

Background: The durability of the ftissue valve is important in choice between a mechanical valve and a tissue
valve in cardiac surgery. We studied the mid-term results of tissue valve in the aortic position. Material and
Method: The subjects were 380 patients who had undergone aortic prosthesis replacement between May 1990 and
March 2009. We retrospectively analyzed hospital and outpatient records: the mean age was 69+9 years; the male
to female ratio was 227 : 162; and the mean follow-up duration was 46.7+40.8 months (range 0~ 196 months).
Result: 389 surgical cases in total had been taken with 380 patients. Early death occurred in 15 patients (3.9%).
Overall survival rate at 1, 5 and 10 years were 92.3%, 78.1% and 54.2% respectively. Freedom from reoperation
at 1, 5 and 10 years were 98.4%, 97.1% and 91.7% respectively. Freedom from structural valvular deterioration at
1, 5 and 10 years were 96.1%, 92.3% and 88.0% respectively. In the multivariate analysis of preoperative risk
factors, young age (p<0.001) was significant risk factor for reoperation. High peak velocity in the postoperative
period (p=0.034) and young age (p=0.029) were significant risk factors for structural valvular deterioration. Old age
(p=0.001), long bypass time (p=0.035), concomitant coronary artery bypass graft surgery (p=0.003) and preoperative
low- left ventricular ejection fraction (p=0.003) were significant factors for early mortality. Preoperative estimated glo-
merular_filtration rate (<60 ml/min) (p=0.025) and persistent left ventricular hypertrophy (p=0.032) were the risk
factors for late mortality. Conclusion: This study showed that the freedom from reoperation and the freedom from
structural valvular deterioration in aortic tissue valve replacement were acceptable. It will be necessary to conduct
further studies with fong-term follow-up and more patients.
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Fig. 1. (A) Implanted bioprosthetic valve in the aortic position. (B) Implanted bioprosthetic vaive size in the aortic position.

Table 1. Reoperation cases

Patients Age (yrs) Sex Time inverval (months) Cause Previous valve
1 55 M 13 SVD CE porcine 21 mm
2 67 M 24 SVD CE porcine 19 mm
3 16 M 56 SVD CE porcine 21 mm
4 66 F 10 IE CE porcine 19 mm
5 60 M 117 SVD CE pericardial 25 mm
6 21 F 163 SVD CE porcine 25 mm
7 69 M 114 SVD CE porcine 21 mm
8 63 M 3 IE CE pericardial 25 mm
9 63 M 5 SVD CE porcine 21 mm
10 63 M 106 SVD CE pericardial 19 mm
11 23 F 84 SVD CE pericardial 23 mm
12 67 F 119 SVD CE pericardial 23 mm
13 56 F 0.4 IE CE pericardial 25 mm
14 65 F 4 IE CE pericardial 21 mm
15 63 M 4 1IE CE pericardial 27 mm
16 72 F 26 SVD Hancock I 21 mm

CE=Carpentier Edward; SVD=Structural valvular deterioration; TE=Infective endocarditis.
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Fig. 2. Age distribution of patients undergoing aortic bioprosthetic
valve replacement.

Table 2. Preoperative characteristics

Parameters N=389
Age (years) 6919
Male gender 227 (58%)
Left ventricular ejection fraction
=60% 156 (40%)
40~59% 135 (35%)
<40% 62 (16%)
Chronic atrial fibrillation 67 (17%)
Hypertension 47 (12%)
Diabetes mellitus 40 (10%)
Creatinine >1.5 mg/dL 46 (12%)
CRF on dialysis 7 (2%)
Coronary artery disease 107 (28%)

CRF=Chronic renal failure.
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Table 3. Etiologies of aortic valve disease

Etiologies N=389
Degenerative 204 (52%)
Rheumatic 85 (22%)
Congenital 60 (15%)
Infective endocarditis 35 (9%)
Prosthetic valve failure 5 (1%)
Table 4. Operative data
Parameters N=389
Isolated aortic valve replacement 169 (43%)
Concomitant procedures
Ascending aorta replacement 28 (7%)
Ascending aorta wrapping 18 (5%)
Mitral valve repair or replacement 87 (22%)
Tricuspid valve repair or replacement 31 (8%)
Maze procedure 24 (6%)
Coronary artery bypass surgery 101 (26%)
Cardiopulmonary bypass time (minutes) 136166
Aorta cross clamp time (minutes) 89+44
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Fig. 4. (A) Acturial freedom from reoperation in the aortic bioprosthetic valve replacement patients. (B) Acturial freedom from structural
valve deterioration (SVD) in the aostic bioprosthetic valve replacement patients.
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Table 5. Predictive risk factors for reoperation, structural valve deterioration, early or hospital mortality

Reoperation
Risk factors Univariate Multivariate
P P HR (95% CI)
Age <0.001 <0.001 0.939 (0.912~0.967)
CPB time 0.079 0.385
ACC time 0.123 0.939
AS > moderate 0.069 0.659
Mitral procedure 0.101 0.843
Tricuspid procedure 0.068 0.296
Structural valve deterioration
Risk factors Univariate Multivariate
P P HR (95% CI)
Age 0.023 0.029 0.932 (0.876~0.993)
Male gender 0.020 0.560
Prostheses size/BSA 0.012 0.225
Preop peak velocity 0.052 0.738
Immediate postop peak velocity 0.055 0.034 3741 (1.102~12.698)
Early or hospital mortality
Risk factors Univariate Multivariate
P p HR (95% CI)
Age 0.127 0.001 1.279 (1.104~1.483)
CPB time 0.083 0.035 LO11 (1.004 ~1.008)
ACC time 0.022 0277
HTN 0.048 0.213
DM 0.184 0.704
Concomitant CABG 0.096 0.003 2.604 (2.297~2.901)
Preoperative LVEF 0.016 0.003 0.944 (0.910~0.980)
Prosthesis size <19 mm 0.096 0.359

CPB=Cardiopulmoary bypass; ACC=Aorta cross clamp; AS=Aortic stenosis; HR=Hazzard ratio; Cl=Confidence interval; SVD=
Structural valvular disease; BSA=Body surface area; HTN=Hypertension; DM=Diabetes mellitus; LVEF=Left ventricular ejection
fraction; eGFR=¢stimated glomerular filtration; AS=Aortic stenosis; flu=Follow-up.
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Table 6. Predictive risk factors for late mortality

Univariate Multivariate
p p HR (95% CI)
HTN 0.073 0.141
DM 0.170 0.847
Preop eGFR (<60) 0.007 0.025 1415
(1.045~1.916)
Atrial fibrillation 0.151 0.500
Moderate to severe AS 0.082 0.119
Preop LVEF 0.155 0.127
Preop LV mass 0.050 0.926
SVD 0.075 0.079
Reoperation 0.076 0.502
Persistent LVH at last 0.320 0.032 2.467
fru (1.081~5.633)
Concomitant CABG 0.156 0.132
Concomitant aortic 0.293 0.391
surgery
Concomitant maze 0.087 0.504
operation

CABG=Coronary artery bypass graft; HR=Hazzard ratio; Cl=
Confidence interval; SVD=Structural valvular disease; HTN=
Hypertension; DM=Diabetes mellitus; LVEF=Left ventricular
ejection fraction; eGFR=estimated glomerular filtration; LV=
Left ventricle; LVH=Left ventricular hypertrophy.
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