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Ten Years Experiences of ATS Mechanical Valve

Gijong Yi, M.D.*, Mi Kyung Bae, M.D.*, Sang-Hyun Lim, M.D.*, Kyung-dong Yoo, M.D.*,
Byung-Chul Chang, M.D.*, You-Sun Hong, M.D.*

Background: This study is to evaluate the safety of ATS valve by examining the clinical results of ten-years
experience. Material and Method: From July 1995 to March 2005, we reviewed 305 patients with ATS valve
implantation. Mean age was 49.8+11.7 years and 140 (45.6%) males were included. Etiologies were rheumatic
diseases in 207 cases (67.4%), degenerative changes in 57 cases (18.6%), valve dysfunction in 23 cases (7.5%)
and infective endocarditis in 14 cases (4.6%). AVR was performed in 72 patients (23.5%), MVR in 156 patients
(50.8%), DVR (AVR+MVR) in 63 patients (20.5%) and TVR in 16 patients (5.2%). Result; There were 9 oper-
ative mortalities (2.9%). Follow up period was 56.51:34.0 (0~115) months and 96.4% patients were followed up
with 9 late deaths. Five and ten years survival rates were 94.94-1.3%, 91.2+2.3% using Kaplan-Meier’s methods.
Valve related event free survival rates in 5 and 10 years were 90.8+:2.0% and 86.9+3.2%. There were 16
anticoagulation-related hemorrhages, 6 thromboembolisms, 3 prosthetic valve endocarditis and 1 paravalvular leak-
age. NYHA class improved after operation (p<(0.05). Postoperative echocardiography showed significant decrease in
LA size, LVEDD and LVESD (p<0.01). Patients with 19 and 21 mm valve showed significantly higher transval-
vular pressure gradient in aortic position (p<0.001, p<0.001). Conclusion: ATS valve showed good hemodynamic
results with few valve related complications and thus can be used with acceptable risk.

(Korean J Thorac Cardiovasc Surg 2006;39:891-899)
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Table 1. Preoperative patients profiles

Variables AVR (n=72) MVR (n=156) DVR (n=63) TVR (n=16) Total (n=307)
Age 493+139 51.0+112 48.7+10.0 433+103 4984117
Male 52 (7122%) 56 (35.9%) 28 (44.4%) 4 (25.0%) 140 (45.3%)
NYHA class 2.74+0.61 2.92+0.50 2.85+0.40 3441051 2.89+0.53
BUN (mg/dL)/ 17.3+8.0/ 15.8+6.1/ 172+11.1 16.0+7.9/ 16479/
Cr (mg/dL) 12+18 10408 1.1£0.5 0.9+0.4 L1£1.1
AST (IU/L) 23.7+9.6/ 252+152/ 24.0+10.9/ 293+11.0 24.8+13.0/
ALT (IU/L) 24.7+17.7 20.7+12.0 23.6+20.2 204466 223+153
A-fib 3 (42%) 127 (81.4%) 43 (68.3%) 12 (75.0%) 185 (59.9%)
Previous surgery 7 (9.7%) 37 (23.7%) 6 (9.5%) 10 (62.5%) 60 (19.4%)

AVR=Aortic valve replacement; MVR=Mitral valve replacement; DVR=Double valve replacement (AVR +MVR); TVR=Tricuspid valve
replacement (TVR group; defined as any procedure that includes TVR); BUN=Blood urea nitrogen; Cr=Creatitnine; AST=Aspartate
aminotransferase; ALT=Alanine aminotransferase; A-fib=Atrial fibrillation.

Table 2. Etiology of valvular disease

Etiology AVR (n=72) MVR (n=156) DVR (n=63) TVR (n=16) Total (n=307)
Rheumatic 19 (26.4%) 122 (78.2%) 59 (93.7%) 7 (43.8%) 207 (67.4%)
Degenerative 43 (59.7%) 8 (5.1%) ‘ 1 (1.6%) 5 (31.3%) 57 (18.6%)
Prosthetic valve failure 0 (0%) 19 (12.2%) 1 (1.6%) 3 (18.8%) 23 (7.5%)
Endocarditis 7 (9.7%) 5 (32%) 1 (1.6%) 1 (6.3%) 14 (4.6%)
Others 3 (4.2%) 2 (1.3%) 1 (1.6%) 0 (0%) 6 (2.0%)
Total 72 156 63 16 307 (100%)

AVR=Aortic valve replacement; MVR=Mitral valve replacement; DVR=Double valve replacement (AVR+MVR); TVR=Tricuspid valve
replacement (TVR group; defined as any procedure that includes TVR).
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Table 3. Concomitant procedures

0DIE 2

10 yrs Experience of ATS Valve

Procedures AVR (n=72) MVR (n=156) DVR (n=63) TVR (n=16) Total
TAP 1 (1.4%) 53 (34.0%) 15 (23.8%) 0 69 (22.5%)
MV repair 14 (19.4%) 0 0 0 14 (4.6%)
Thrombectomy 0 20 (12.8%) 5 (7.9%) 0 25 (8.1%)
CABG 2 (2.8%) 7 (4.5%) 1 (1.6%) 0 10 (3.3%)
A-fib surgery 0 8 (5.1%) 0 0 8 (2.6%)
Wrapping of aorta 4 (5.6%) 0 0 0 4 (1.3%)

TAP=Tricuspid annuloplasty, MV=Mitral valve, CABG=Coronary artery bypass grafting, A-fib=Atrial fibrillation.
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Table 4. Early and late mortality

Causes AVR (n=72) MVR (n=156) DVR (n=63) TVR (n=16) Total (n=307)
Early mortality 2 (2.8%) 5 (3.2%)» 1 (1.6%) 1 (6.3%) 9 (2.9%)
Sepsis and MOF 2 1 1 1 5
LV rupture 0 1 0 0 1
Low cardiac output 0 2 0 0 2
Cardiac tamponade 0 1 0 0 1
Late mortality 2 (2.9%) 4 (2.6%) 3 (4.8%) 0 9 (3.0%)
Heart failure 0 2 1 0 3
Valve-related death 0 1 1 0 2
Sudden death 1 1 0 0 2
Non-cardiac death 1 0 1 0 2
MOF=Multiorgan failure; LV=Left ventricle.
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Fig. 1. Survival and valve-related event free survival after ATS mechanical valve implantation.
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Fig. 2. Anticoagulation-related hemorrhage and thromboembolism free rate after valve implantation. ARH=Anticoagulation-related hemorrhage;

TE=Thromboembolism.

Table 5. Valve related complications

Complications Number

Anticoagulation-related hemorrhage 16 (1.04%/pt-year*)

GI bleeding 6
Intracerebral hemorrhage 1
Subdural hematoma 1
Others 8
Thromboembolism 6 (0.41%/pt-year)
Cerebral infarction 3
TV thrombosis 1
Others 2

Prosthetic valve endocarditis 3 (0.21%/pt-year)

Paravalvular leakage 1 (0.07%/pt-year)

GlI=Gastrointestinal; TV=Tricuspid valve. *Total patients years=
1,446.5.
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Fig. 3. Comparing transvalvular pressure gradient between PPM
group and non-PPM group. PPM=Prosthesis-patient mismatch. PPM
group and non-PPM group showed significantly different mean and
peak transvalvular pressure gradient with p-value less than 0.001.
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Table 6. Preoperative and postoperative echocardiographic data

AVR MVR DVR TVR Total
Values
Preop Postop Preop Postop Precp Postop Preop Postop Preop Postop

EF (%) 584*12.1 61.1x130 6061104 583+112 579+110 612494 5651108 66211037 593+110 60.0+115
LA si

(m;l)ze 428+69 390+58* 5914106 51.0+94* 59.0+9.8 49.8+93* 585167 499+7.7* 550+11.8 47.7+9.9*
LVESD

(m) 460+133 363+113* 375+81 36688 406189 342+55*% 338+£87 338+43 40.1+105 359+8.8*
LVEDD

() 6471141 502%+103* 535+91 500£7.0* 574%102 495+£59* 473+116 518+29 5691120 50.1£7.7*

EF=Ejection fraction; L A=Left atrium; LVESD=Left ventricular end-systolic dimension; LVEDD=Left ventricular end-diastolic dimension.

*Showed statistically significant decrease in postoperative echocardiography.

operative echocardiography.

T Showed statistically significant improvement in post-

Table 7. EQAi and transvalvular pressure gradient in each aortic valve size

Values 19 mm (n=30)* 21 mm (n=47)Jr 23 mm (n=44) 25 mm (n=15) 27 mm (n=6) p value
EOAi 0.72+0.65 0.88+0.12 1.02+0.10 1.21+0.13 1.40+0.73 <0.001
Mean PG 32.1+134 19.8+9.2 15.9+4.6 150+£74 103+1.7 <0.001
Peak PG 54.0+19.4 343+155 26.516.7 256+12.5 18.5+3.8 <0.001

EOAi=Effective orifice area index=effective orifice area/BSA (cm2/m2); PG=Pressure gradient.

*Patients with 19 mm valve showed significant smaller EOAi and significant larger mean and peak transvalvular pressure gradient
compared with the patients who used bigger than 19 mm valve. TPatients with 21 mm valve showed significant smaller EOAi and
significant larger mean and peak transvalvular pressure gradientcompared with the patients who used bigger than 21 mm valve.
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