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—Abstract—

Durability of Xenograft Cardiac Valves

Chong Whan Kim, M.D."

The durability of the xenograft cardiac substitute valves is of a great concern on the
clinical grounds. Four groups of tetal and consecutive patients to the end of study operated
on between 1976 and 1984 were Group ISM, 291 patients of MVR, ISA, 65 patients of
AVR, and ISMA, 107 patients of MVR+AVR with the standard Ionescu-Shiley bovine
pericardial valve, and H, 163 patients of valve replacement with the Hancock porcine aor-
tic vlave.

Operative mortality was 5.2%(1SM), 10.8%(ISA), 7.5%(ISMA) and 6.1%(H). Early
survivors were followed up for a total of 1148.3 patient-years(pt-yrs)(ISM), 271.2 pt-yrs
(ISA), 488.1 pt-yrs(ISMA) and 822.9 pt-yrs(H). Linearized late mortality was 2.1% /pt-yr
(ISM), 1.1% /pt-yr(ISA), 1.8% /pt-yr(ISMA) and 1.8% /pt-yr(H).

Thromboembolic complication was experienced at the linearized rate of 1.045% /pt-yr
(ISM), 1.475% /pt-yr(ISA), 0.615% /pt-yr(ISMA) and 1.822% /pt-yr(H), and bleeding
complication at the rate of 0.871% /pt-yr(ISM), 0.63% /pt-yr(ISA), 0.205% /pt-yr (ISMA)
and 0.729% /pt-yr(H), respectively. Prosthetic valve endocarditis occurred at the rate of
0.610% /pt-yr(ISM), 1.475% /pt-yr(ISA), 1.639% /pt-yr(ISMA) and 0.972% /pt-yr(H).

The linearized annual incidence of primary tissue failure was 1.655% /pt-yr(ISM), 1.
475% /pt-yr(ISA), 1.639% /pt-yr(ISMA), 2.187% /pt-yr(H) and 1.785% /pt-yr (Group HM
: MVR with Hancock valve). The incidence of tissue failure was significantly high in the
patients younger than 30 years of age compared with the older patients.

The actuarial survival was 87.7+2.5% at 10 years(ISM), 94.3+3.2% at 11 years(ISA),
89.6+3.4% at 10 years(ISMA) and 81.316.6% at 12 years(HM). The freedom from thr-
omboembolism was 93.2+2.0% at 10 years(ISM), 90.6+4.6% at 11 years(ISA), 95.8+2.5%
at 10 years(ISMA) and 80.9+11.1% at 12 years(HM). And, the freedom from primary tis-
sue failure was 84.2+3.8% and 28.1+23.0% at 9 and 10 years(ISM), 60.4+16.9% at 11 yea-
rs(ISA), 62.3£12.7 at 10 years(ISMA) and 65.6+9.8% at 12 years(HM),

In conclusion, the standard lonescu-Shiley and the Hancock bioprosthetic valves are ex-
cellent in their antithrombogenicity and long-term survival, However, the features of the
structural failure with the prolonged follow-up beyond 10 years appear to be guarding, and
the clinical indications of these bioprostheses seem to be quite limited.
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Table 1. Patients

Duration of End of
Group* n= surgery follow-up
ISM 291 1978.10—1983.6 1988. 7
ISA 65 1979. 2—1984.6 1989.12
ISMA 107 1979. 6—1984.6 1989.12
H 163 1976. 3—1984.4 1989. 7
*ISM, ISA & ISMA:MVR, AVR & MVR+

AVR with the standard lonescu-Shiley valve ; H
: replacement with the Hancock valve

FHERES] BEFEHS 3~63%2 #@EC A1 ol
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o] FaEr-S 30~35%M AT Table 2). RE
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Table 2. Age and sex

Age(years) Patients younger Sex ratio
Group n= Mean+ SD(Range) than 15 years(%) Male : Female
ISM 291 32.4+12.5( 3—63) 32(11.0) 1:1.1
ISA 65 30.9+13.1( 9—16) 6( 9.1) 3.1:1
ISMA 107 34.01+11.9(13—62) 1( 0.9) 1.5:1
H 163 34.3+£11.3( 7—-57) 5( 3.1) 1:1.3

Table 3. Size of the valve

Mitral (mm) Aortic{mm)
Group n= Mean+SD(Range)  Mean+SD(Range)
ISM 291 28.8+2.7(21-33)
ISA 65 22.9+3.2(17-33)
ISMA 107 28.912.4(25-33) 21.0£2.0(17-29)
H 148 28.3+2.6(21-33)
20 24.1+2.8(19—29)

Table 4. Operative death

Early Operative
Group n= death mortality(%5)
ISM 291 15 5.2
ISA 65 7 10.8
ISMA 107 8 7.5
H 163 10 6.1
*HM 118 5 4.2
*HA 8 1 12.5
*HMA 27 2 7.4

*HM, HA & HMA : Subgroups of patients with
MVR, AVR & MVR-+AVR with the Hancock
valve
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Table 5. Follow-up

Group Eafly Follow-up period
survivors Total(pt-yrs)  Mean+SD(yrs)
ISM 276 1148.3 42126
ISA 58 271.2 47129
ISMA 99 488.1 49127
H 153 822.9 54£3.0
*HM 113 616.4 5.513.0

Table 6. Late death

Group Early Late Lindearized late
survivors death mortality(% /pt-yr)
ISM 276 24 2.1
ISA 58 3 1.1
ISMA 99 9 1.8
H 153 15 1.8
*HM 113 9 1.5
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Table 7. Causes of late death

Causes ISM ISA ISMA H Total
Congestive heart fallure 7 4 1 12
Endocarditis 4 1 6 11
Sudden death 4 2 6
Bleeding 2 1 2 5
Thromboembolism 2 2 4
Miscellaneous other 5 2 4 2 13

Total 24 3 9 15 51

Table 8. Thromboembolic and hemorrhagic com-
plications

ISM  ISA

ISMA H *HM

Thromboembolism :
Number of patients 12 4 3 12 8
% /patient-year 1L045 1475 0615 182 1622
Location

Cerebral 10 4 3 8
Peripheral 2 4
Time

{6 months 5 2
Y6 months 7 4 3 10
Cardiac rhythm

RSR 3 4 1
AF 9 3 11
Coumadin
Off 7 3 1 7
On 4 1 2 4
No 1 1
Bleeding :

Number of patients 10 1 1 6 3
% / patient-year 0871 0639 0205 0729 0437
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Table 9. Prosthetic valve endocarditis

ISM ISA ISMA H *HM

Number of patients 7 4 8 8 4
% /patient-year 0.610 1475 1639 0972 0.649
Time

Early PVE* 1 1 3

Late PVE 6 4 7 5
Organism

Identified 3 2 3 6

Not identified 4 2 5 2

PVE* : Prosthetic valve endocarditis
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Table 10. Overall valve failure

ISM ISA ISMA H *HM
Number of patients 38 9 30 30 18
% /patient-year 3.309 3.319 6.146 3.646 2.920
Mode of failure
PTF* & rereplacement 19 4 8 18
Clinical Dx of failure 5 4 14 1
PVE & rereplacement or death 5 1 4 7
Cath-proven failure 6 2
Congestive failure & death 3 4
Intrinsic stenosis 2
PTF* : Primary tissue failure
Table 11. Primary tissue failure and the year of surgery
ISM ISA ISMA H *HM
Humber of patints 19 4 8 18 11
% /patient-year 1.655 1.475 1.639 2.187 1.785
Year of surgery(%; /patient-year)
1976 -
1977 12.06
1978 - - - 4.56
1979 4.01 - - 1.31
1980 1.30 2.25 4.89 2.98
1981 1.41 2.91 2.21 2.22
1982 1.26 2.12 0.91 -
1983 0.70 - - -
1984 = = -

Table 12. Linearized annual rate of primary tissue
failure and the age at surgery

ISM ISA ISMA H *HM
Number of patients 19 4 8 18 1

% /patient-year 1.655 1475 1639 2187 1.78
Age at surgery
< 30 years 300 18 19 3.23
Y 30 years 073 039 14 0.31
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FREEDOM from THROMBOEMBOLISM

ISM 276 234 199 166 140 127 74 40 18 4

40 4ISh 58 49 41 34 30 24 18 12 7 2 1
4
1

JIsMA 9 87 78 69 64 59 41 22 12
s 113 98 94 85 74 6 44 34 19 1
+ — - -

1 2 3 4 5 6 7 8 9 10 1112

POSTOPERATIVE YEARS

Fig. 1. Actuarial curves of survival and freedom
from thromboembolism, Vertical lines de-
note one standard error of mean.

604 PRIMARY TISSUE FAILURE 3 i

20
ISM 276 240 202 171 146 133 81 41 13

ISA 58 50 a3 37 33 28 22 16

M 99 87 8 69 64 59 41 22 12

B 113 M 9% 89 79 74 49 38 22 1
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1 2 3 4 5 6 7 8 9 10 11 12
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Fig. 2. Actuarial curves of freedom from primary
tissue failure. Vertical lines denote one
standard error of mean.
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