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— Abstract —

Cardiac Tissue Valve Replacement: a 7-year long-term evaluation
Sang Ho Rhie, M.D., Sang Hyun Sung, M.D. and Kyung Phill Suh, M.D.

Six hundred fourteen consecutive cases of bioprosthetic cardiac valve replacement performed during
the period from March 1976 through December 1982 were reviewed,

A total of 748 tissue valves (534 lonescu-Shiley valves, 144 Hancock valves, 46 Angell-Shiley, and 24
Carpentier-Edwards) were implanted in 610 patients. Of these, 477 had single valve replacements {403
mitral, 60 aortic, and 14 tricuspid) including three REDO MVR and one REDO AVR. The remaining
129 had double valve replacements {95 AVR and MVR and 34 MVR and TVR) and 8 had triple valve
replacement,

592 cases were evaluated. Overall early mortality rate {within 30 days of operation) was 7.1% (6.2%
in single valve replacement, 10.2% in double valve replacement, and 16.7% in triple valve replacement).
Leading causes of mortality were low cardiac output or myocardial failure and ventricular arrhythmias.

The follow-up period was from one month to 7 years with a cumulative follow-up of 906.6 patient-
years (mean 1.53 years). The late mortality was 1.6%, 3.9%, 0%, 2.6%, 6.6% and 2.0% per patient-year
for MVR, AVR, TVR or triple valve replacement, AVR+tMVR, MVR+TVR and total, respectively.

Actuarial analysis of late results including early mortalities indicates an expected survival rate of
87.6+1,8% at 3 years and 85.9+2,4% at 7 years for all cases. We also analyzed acturial survival rate
between groups of each valve replacement (AVR, TVR, Double valve, and Triple valve) and the tissue
valve groups in MVR,

We experienced 7 cases (0.77% per patient-year) of confirmed endocarditis, two of which were fatal.

Valve failure-free rates calculated according to the confirmed cases were 97.5% at 4 years, 87.5%
at 7 years, and 88.3% at 6 years for lonescu-Shiley, Hancock and Angell-Shiley valves, respectively.

The occurrence rate of thromboembolism was 2.0% per patient-year in total cases, although almost
all the patients were given anticoagulant therapy for one year. The occurring rate in MVR was 1.5%
and 2.7% per patient-year for lonescu-Shiley and Hancock valve groups, respectively. The difference in
actuarial rate free from thromboemboil between lonescu-Shiley and Hancock groups was statisticaily
significant (P<0.001).

Thromboembolic events beyond the period of anticoagulation therapy mainly occurred in patients
with atrial fibrillation. The actuarial thromboembolts free survival was 95.7+1.4% at 3 years and 80.1¢

h=x

[

B 1983 A S KB KRBT BSKFITRS) W8] o) chelS:

* A& KEBROHREE M ER oLt

*Department of Thoracic and Cardiovascular Surgery Seoul National University Hospital,

—602—



7.3% at 7 years.

The incidence of hemorrhagic complications was 1.2% per patient-year (fatality 0.55% per patient-

year) for anticoagulated patients.

Although our clinical data favorably compares with resuits from other reports, our results suggest

that anticoagulant therapy be given on a short-term basis or not at all to hemodynamically stable patients,

Long-term therapy with antiplatelet drugs is probably inevitable with patients who have thromboembolic

risk factors (such as atrial fibrillation).
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Table 1. Age & Sex Distribution

Age Male Female Total (%)

0-15 31 18 49( 8.0)
-20 41 27 68(11.1)
-30 85 67 152(24.7)
40 91 88 179(29.1)
-50 53 72 125(20.4)
-60 20 18 38( 6.2)
-70 2 1 3( 0.5
Total 323(52.6%) 291(47.4%) 614(100%)
Mean 31.1 348 324
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Table 2. Used Bioprosthetic Valves

Used Valves Mitral Aortic  Tricuspid Total
Ionescu-Shiley 360 134 40 534
Hancock 118 17 9 144
Angell-Shiley 43 . 3 46
Carpentire-Edwards 18 2 4 24
Total 539 153 56 748

Prosthetic valves used in 11 cases of multiple valve re-
placement.
Bjd8rk-Shiley valve Aortic positionin AVR+MVR .. §
Aortic position in Triple V.R.
Mitral position in MVR+TVR . . . 1
Starr-Edwards valve
Aortic position in AVR+tMVR ., 3

[\

Table 3. Valvular Lesions Oberated

Lesions Mitral Aortic Tricuspid  Total
Acquired
Predominant
stenosis 150 3 — 153
insufficiency 101 68 4?2 211
Mixed 283 84 2 369

Maifunction of the
previously replaced

Valve 3 1 - 4
Congenital
Stenosis 1 2 — 3
Ebstein anomaly - - 10 10
Endocardial _ _ 2 2

cushion defect

Total 538 158 56 752
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Table 4. Congenital Lesions associated with Valvular

Lesion
Lesions No. of Total
patients
MR 11
MR+TI 2
MS 1
ASD MSI 2
MSI+TI 2
Al 1 19
Al 8
MR 2
VsSD AR+MR 1
PDA+MR 1 12
Ebstein 1
Anomaly ASD 7
ASD+PS 2 10
Parial Endocardial Cushion 3
Defect
Complete ECD 1 4
TAPVR ASD+MSI 1
ASD+TI 1 2
TOF Tl 1 1
PDA ASI 1 1
Corrected TGA | VSD+ASD+PS+TI 1 1
Total 50
Table 5. Concomitant Surgical Procedures
Procedures No. of
patients
Tricuspid Annuloplasty 52
Open Aortic Commissurotomy 3
MVR+ . .
Pericardiectomy
Excision, Left Atrial 1
myxoma
Open Mitral Commissurotomy 3
Tricuspid Annualoplasty 1
AVR +
Aneurysmorrhaphy 1
Modified Bental op. 1
MVR+AVR+  Tricuspid Annuloplasty 9
MVR+TVR+ Open Aortic Commissurotomy 1
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759 Valves/610 pts. (+ Redo ..... 4 Cases)

Fig. 1.
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Surgical procedures

Table 6. Post-operative Anticoagulation Therapy

Anticoagulations No. of Pts.(%)
Warfarin Sodium+Persantin 382 (67.9)
Warfarin Sodium 156 (27.7)
Persantin+ASA 12 ( 2.1)
Warfarin Sodium+Persantin+ASA 8(14)
Persantin 4 ( 0.7)
Warfarin Sodium+ASA 1(0.2)
Total 563 (100)

ASA : Acetyl Salicylic Acid
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Table 7. Early Mortality Rates (within 30 days)

No. of Deaths/

Operation %
No. of Pts.
MVR 20/396 5.05
AVR 7/58 12.07
TVR 2/14 14.29
AVR+MVR 6/86 6.98
MVR+TVR 6/32 18.75
Triple V.R. 1/6 16.67
Total 42/592 7.09
Table 8, Causes of Early Mortality

Causes No. of Pts.
Low Cardiac Output 13
Ventricular Arrhythmia 6
Post-operative Coma 5
Congestive Heart Failure 4
Post-operative Bleeding 4
Heart Block 3
Anticoagulatior Bleeding 2
Sepsis (Mediastinitis) 2
Respiratory Fafilure 1
Coronary artery injury 1
Undertermined 1
Total 42
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Table 9. Late Complications (beyond 30 days)

Complications No. of Cases (Deaths)
Thromboembolism 18(2)
Congestive Heart Failure 13(6)
Anticoagulation Bleeding 9(3)
Endocarditis 7(2)
Valve Failure

SBE destruction 1

Restenosis 3

Thrombosis 1
Heart Block 4(2)
Atrial Flutter 3
Mediastinitis & Sepsis 33)
Sternal Osteomyelitis 2
Psychotic Problems 1
Undetermined 1)
Total 66(19)
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Table 10. Late Mortality Rates (over 30 days)

Operation No. of Pts. Follow-up Yrs. No. of Late Deaths % Deaths % Deaths/Pt.-yr.
MVR 369 641.6 10 2.1 1.6
AVR 50 774 3 6.0 39

TVR 12 16.0 - - -
AVR+MVR 79 113.4 3 3.8 2.7
MVR+TVR 26 45.8 3 11.5 6.6
Triple V.R, 5 8.0 - - -

Total 541 902.2 19 35 2.1

Table 11. Incidence of Thromboembolism

Operation No. of Pts. Follow-up Yrs. No. of T-E (%) %{Pt. -yr.
MVR 396 643.6 12 (3.0) 1.9
AVR 58 78.2 3(5.2) 3.8
TVR 14 16.2 1(7.1) 6.2
AVR+MVR 86 114.1 2(2.3) 1.8
MVR+TVR 32 46.4 - —
Triple V.R. 6 8.1 - -
Total 592 906.6 18 (3.0) 2.0

MVR, AVR, TVR; Mitral, Aortic, Tricuspid Valve Replacement

T-E; Thromboembolism
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(116 @) Abole] MEMFA FFahsg (Actuarial Late Survi-
val free from Thromboemboli) & o] % Bt-S 8] 7]
Ao (2% 2), [-SBEe 4471 96.8 +1.29%, H.

2 82,44 7.9%% EFERA T B Alo]o MR
-2 RRITE EFI (p0.001) A det, EI HEIIEEE
BifElo] F vz 14 Kol 7 BF Alolol = AR mm
7b ek (98.1% 0.8% vs. 96,9+ 1.8%). EMERE=
Greenwood ©] 24, (Greenwood, 1926) o) 2]slo] 4TIt
a3t

H. MRS 6% 5 @A Ess e, i

Table 12, Incidence of Thromboembolism in MVR

Used Valves No. of Pts. Follow-up Yrs. No. of T-E(%) %[Pt.-y1.
Ionescu-Shiley 252 329.8 5(2.0) 1.5
Hancock 96 184.2 5(5.2) 2.7
Angell-Shiley 34 924 259 2.2
Carpentier-Edwards 14 36.6 - -
Total 396 643.0 12(3.0) 1.9
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Fig. 2. Actuarial Late Survival Free From Thrombo-
emboli (Ionescu-Shiley vs. Hancock Valve)
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Fig. 3. Actuarial Late Survival Free From Thrombo-
emboli in Total Cases.
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Table 13. Thromboemboli (18 cases)

Regular Rhythm 7

Cardiac Rhythm Fibrillation 10
A-V Dissociation 1 18

< 3 months 5

Time Onset ~ 1 year 4
~ § years 9 18

< 1 year ~5 years

Time and Rhythm Regular 5 2
Fibrillation 4 7 18

Coumadin 1

Anticoagulation at the Coumadin + Persantin 7

time of Event Persantin + Acetyl Salicylic Acid 2
None 8 18
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Fig. 4. Actuarial Survival Rates in Single Valve Relace-
ment.
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oW (64.3+11.9%), 2 & 647tA] iREl BuiZE Fig. 5. Actuarial Survival Rates in Multiple Valve
ol glch Al MRS BT Bt 4% 66 T 5 Replacement.
Table 14, Valve Failure
Case Op. Used Valve Time of Failure DX REDO Remark
1 MVR Angell — Shiley 3 yrs 11 Mo. SBE Destruction Yes
2 MVR Hancock 4" 6 " Thrombosis Yes BMC*
3 MVR Angell — Shiley 1" 4 " Stenosis BMC*
4 MVR Ionescu — Shiley 2" 10" Stenosis
5 MVR Ionescu — Shiley 1" 7" Calcification Yes

SBE; Subacute Bacterial Endocarditis
* Blind Mitral Commissurotomy, 13 years ago
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Fig. 6. Actuarial Survival Rates in Mitral Valve Re-
placement between tissue valve groups,
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