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Replacement of the Xenograft Cardiac Valves

Chong Whan Kim, M.D.’

The increasing number of replacement of the substitute cardiac valves were seen in these 2
years. Out of a total 1,408 patients with cardiac valve replacement, 54 required replacement of
the substitute valves. Fifty-nine substitute valves replaced were 43 in mitral, 14 in aortic and 2
in tricuspid positions; and they were 36 lonescu-Shiley, 15 Hancock and 3 Angell-Shiley
bioprosthetic valves and 3 St. Jude Medical and 2 Bjsrk-Shiley prosthetic valves.

Frimary tissue failure was the most frequent reason of replacement(38 patients) followed by
paravalvular leak(9 patients), prosthetic valve endocarditis(6 patients) and valve thrombosis(1
patient) in order. The most pronounced pathology of the failed xenograft valves seen in the
priraary tissue failure group was calcification and fixation of the cusps with or without tear and
defect of the cuspal tissue. The operative mortality rate was 7.4%. Fifty early survivors were
followed up for a total of 82.6 patient-years and there was no late death. Actuarial survival rate
was 92.3+3.8% at 6 years after surgery.

Although the definite tendency toward early and accelerated degeneration of the xenograft
valves has been seen in patients younger than 20 to 25 years of age, no strict age limit from where
the tissue failure slows down could be determined. The requirement of the ideal substitute
valves would be the durability of the recently developed mechanical prosthses armed with the
low thrombogenicity of the bioprostheses. At the present time, the need of compromise in
selection between less thrombogenic bioprosthetic and more durable mechanical valves should
be stressed. The difficulty in choice is yet important in patients of middle age and children
where the use of homograft valves may be one of the solution despite of certain limitaitons

frora sociomedical reasons.
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Table 1. Yearly incidence of the replacement of sub-

stitute cardiac valves.

Year Numper of
patients
1981 1
1982 3
1983 1
1984 5
1985 6
1986 15
1987 23
Total 54
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Table 2. Surgery at the first cardiac valve replace-

ment.
Surgery Numper of
patients
MVR 33
AVR 6
TVR 2
MVR+AVR 7
MVR+TVR 2
MVR+AVR+TVR 1
Total 51

Table 3. Substitute valves used at the first cardiac
valve replacement.

Valves Numper of

patients
Ionescu-Shiley(IS) 38
Hancock(HP) 16
Angell-Shiley(AS) 3
St. Jude Medical(S]) 3
Bjork-Shiley(BS) 2
Total 62

Table 4. Surgery at the first and the second replacement.

First Second  replacement Total
replacement MVRAVR TVR MVR+AVR °
MVR 31 2 33
AVR 5 1 6
TVR 2 2
MVR+AVR 1 2 4 7
MVR+TVR 2 2
MVR+AVR+TVR 1 1

Total 4 7 2 8 51
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Table 5. Surgery at the second and the third replacement.

Table 9. Groups divided by the reasons of replace-

Fi Second - Thid
st econ n= MVRAVR ota
MVR MVR 31 2 33
MVR+AVR 2 2
AVR AVR 5 5
MVR+AVR 1 1
TVR TVR 2 2
MVR+AVR MVR 1 1
AVR 2 1 3
MVR+AVR 4 4
MVR+TVR MVR 2 2
MVR+AVR+TVR MVR+AVR 1 1
Total 51 2 1 54
Table 6. Valves replaced at the second and the third
replacement.
Replacement
Total
Valves Second Third o
IS 34 2 36
HP 15 15
AS 3 3
SJ 2 1 3
BS 2 2
Total 56 3 59
Table 7. Positions of the valves replaced.
Valves 1S HP AS §] BS Total
Mitral 27 13 3 43
Aortic 8 1- 3 2 14
Tricuspid 1 1 2
Total 36 15 3 3 2 59
Table 8. Valves used at the replacement.
Valves SJ IS BS DM’ Total
Mitral 24 15 7 1 47
Aortic 8 2 2 1 13
Tricuspid 2 2
Total 34 17 9 2 62

* DM: Duromedics valve

ment.
Group Number of
patients

Primary tissus failure 38
Paravalvular leak 9
Prosthetic valve endocarditis 6
Valve thrombosis

Total 54
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Table 10. Group of primary tissue failure.
IS HP AS Total
Number of patients: 23 13 2 38
Number of valves: 27 13 2 42
Mitral 21 11 2 34
Aortic 5 1 6
Tricuspid 1 1 2
Operative description of failed xenograft valves:
Calcified 26(96.3%) 9(69.2%) 35(83.3%)
Immobile, fixed 22(84.6%) 7(53.8%) 29(69.0%)
Tear, tissue defect 4(14.8%) 5(38.5%) 9(21.4%)
Subvalvular pannus 3(23.1%) 2 5(11.9%)
Contracted 3(23.1%) 3( 7.1%)
Destroyed 2 2( 4.8%)
Stenosis 17(63.0%) 1( 7.7%) 18(42.9%)
Stenoinsufficiency 7(25.9%) 9(69.2%) 2 18(42.9%)
Insufficiency 3(11.1%) 3(23.1%) 6(14.2%)
Preoperative evaluation:
PASP(mmHg)’ n=17 n=11 n=2 n=30
Higher than 30 6 6 12(40.0%)
60 5 3 1 9(30.0%)
90 6 2 1 9(30.0%)
PCWP(mmHg)" n=15 n=9 n=2 n=26
Lower than 20 1 3 4(15.4%)
Higher than 20 7 2 1 10(38.5%)
30 7 4 1 12(46.1%)

* PASP: Pulmonary arterial systolic pressure
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Table 11. Group of paravalvular leak.

IS HP SJ BS Total
Number of patients: 3 3 2 9
Number of valves: 3 2 9
Mitral 2 1 3
Aortiz 1 3 2 6
Operative description with intact xenograft and leak through:
Less than half of annulus 3 2 1 7
More than half of annulus 1
Preoperative evaluation:
Clinizal status
Congestive failure 3 3 9
Hemolytic anemia 1 2 3
Beacet syndrome 1 1 2
Acite renal failure 1 1
PAS?(mmHg) n=1 n=1 n=2 n=2 n=6
Lower than 30 1 1
Higher than 30 1
60 1 1 2 4
PCWP(mmHg) n=1 n=1 n=2 n=1 n=>5
Higher than 10 1 1 3
20 1 1
30 1 1
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Table 12. Group of prosthetic valve endocarditis.

IS HP AS Total
Number of patients: 4 1 1 6
Number of valves: 5 1 1 7
Mitral 3 1 1 5
Aortic 2 2
Preoperative evaluation:
Blood culture
Streptoococcus viridans 2 2
Pseudomonas fluorescence 1 1
Candida parapsilosis 1 1
Not identified 1 1 2
Early PVE 1 1 2
Late PVE 3 1 4
Congestive failure 4 1 1 6
Intractable endocarditis 2 1 3
PASP(mmHg) n=2 n=1 n=3
Higher than 30 1 1
60 1 1
90 1 1
PCWP(mmHg) n=1 n=1
Higher than 20 1 1
Table 13. Age at the first replacement. Table 14. Duration between the first replacement and
the replacement of the substitute valves.
Grou ne Age(years)
P Mean+SD  Range Duation(years)
Group n=
- ) Mean£SD Range
Primary failure 38 2561136 5-49
Paravalvular leak 9 359+ 95 16-51 Primary failure 38 5.841+1.90 1.58-9.42
Endocarditis 6 39.5+15.2 16-58 Paravalvular leak 9 1.30+2.03 0.17-6.33
Valve thrombosis 1 49 49 Endocarditis 6 4.01+3.05 0.25-7.08
- Valve thrombosis 1 0.67 0.67
Total 54 286+144 5-58
Total 54 4.80+2.70 0.17-9.42
Table 15. Size of the valves replaced.
Number of Size(mm)
Val
ave Group Valves Mean+SD P value
Primary failure 34 273124
i {0.01
Mitral Other groups 9 299127
i i Tx2.
Aortic Primary failure 6 20.7£2.0 <001
Other groups 8 243+1.8
Tricuspid Primary failure 2 31.0x238
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Table 16. Operative mortality.

Group Early ~ death Cause of death
n= %
Primary failure 1 2.63 POD #1 Ventricular tachycardia
Paravalvular leak —
Endocarditis 2 33.30 POD #0 Low output
POD #8 Candida sepsis
Valve thrombosis 1 100.00 POD #4 DIC
Total 4 7.41
Table 17. Follow-up.
Number of patients: 54
Number of early survivors: 50
Primary tissue failure 37
Paravalvular leak 9
Prosthetic valve endocarditis(PVE) 4
Duration of follow-up:
Total Mean+SD
(patient-year) (patient-months)
Primary tissue fialure 71.0 23.0+155
Paravalvular leak 6.7 89+ 67
PVE 49 148+ 54
Total 82.6 19.8t14.7
Actuarial survival rate:
Meant SD(%) At postop. year
Primary tissue failure 97.3+27 6
Paravalvular leak 100.0 3
PVE 50.0£25.0 2
Total 923t 3.8 6
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Fig. 1. Age distribution of the patients with valve

replacement(solid line)} and with replaccment
of the failed substitute valves in the primary
tissue failure group(dotted line) at subdivision
of 5 years at the time of first replacement.
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Table 18.
failure group.

Duration between the first replacement and the replacement of the failed valves in the primary tissue

Duration(years)
Age Group  specific Cumulative total P Value
group n= Mean+SD Younger than group Older than group
n= Mean®SD n= Mean*SD
10 5 33x1.2 5 3312 33 6.2+1.7 <0.001
15 6 48+1.3 11 41%1.4 27 6616 <0.001
20 7 5821 18 48+19 20 6.81+1.3 <0.001
25 6 6.4+0.7 24 52+1.8 14 70x15 <0.01
30 2 70104 26 53+18 12 70%16 <0.02
35 2 9.14+04 28 5620 10 66+1.4 n.s.
40 — — —
45 4 6117 32 56+1.9 6 69+17 n.s.
50 6 69%1.3 38 58+19
— A Aol E 25~305k Rt 32 BEWMS LY o
1090 PTS)
HEFes] A eH(P<0.05~P €0.001).
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(I090 PTS)

CUMULATIVE
YOUNGER THAN
AGE GROUP

AGE_GROUP
SPECIFIC

30 40 € 70

AGE GROUP

Failure rate of the primary tissue failure group

according to the subivision of 5 years of age

at the first replacement.

Lower: Failure rate specific to the age group.

Middle: Failure rate to the patients younger
than the age group.

Upper: Fialure rate to the patients older than
the age group.

Fig. 2.
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