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Tissue Failure of the Low-Profile lonescu—Shiley
Pericardial Valve in Mitral Position

Chong Whan Kim, M.D.

The structural failure of the glutaraldehyde-treated xenograft valves has been the primary
concern about the limited durability as predicted from the beginning of clinical use, and
long-term follow-up has shown a significant incidence of primary tissue failure(PTF) from
both biological and mechanical reasons.

Twenty-seven patients with the low-profile Ionescu-Shiley valves explanted from mitral
position for PTF(Group HI) were studied on the patient characteristics and valve pathology,
and the results were compared with the matched observations of the Hancock(Group I) and
of the standard-profile Ionescu-Shiley valves(Group II). Patients were aged 16 to 56
years(mean, 38.0711.0 years), and the size of the failed mitral bioprosthesis was 30.8+1.3
mm. The hemodynamic consequences were stenosis in 29.6%, insufficiency in 44.4%, mixed
steno-insufficiency in 14.8%, together with normal function for the rest of patients of
prophylactic re-replacement. Pathology revealed calcification with or without tissue damage in
63.0% and tissue damage with or without calcification in 58.1%, in contrast with the
observations of predominant tissue damage(76.8%) over calcification in Group 1 and of
calcification(76.1%) over tissue damage in group II. Although dystrophic calcification has long
and repeatedly dealt with patient’s young age as a determinant of valve durability, such a
characteristic evidence was not reached even in patients with calcified valves. Moreover, the
prolonged explantation periods from the studied on the previous report suggested strongly yet
possibly evolving destructive processes among the valves in the remaining patients, and
awaits further follow-up.

In conclusion, PTF of the xenograft valves seems to result from more complicated biologic
and metabolic reasons as well as more complex mecharical factors than the reported, and
newer generation prostheses, with tissue preservation with glutaraldehyde, do not likely to
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provide decisive improvement in the occurrence of structural failurebioprostheses is generally

limited to the highly aged.

(Korean J Thorac Cardiovasc Surg 1997;30:670-6)

Kew word: 1. Bioprosthesis
2. Prosthesis, failure
3. Mitral valve, replacement
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Table 1. Indication of re-replacement of cardiac valve Table 2. Types and locations of explanted bioprosthetic
prostheses valves for primary tissue failure
L Mechanical Bioprosthetic Valves Mitral Aortic Tricuspid Total
Indication X ) Total
vaive vaive Porcine aortic: 76 9 5 90
Structural failure 249 249 Hancock 56 8 3 67
Paravalvular leak 13 5 18 Angell-Shiley 14 1 15
Endocarditis 3 14 17 Carpentier-Edwards 6 1 1 8
Other valve replacement 8 2 10 Bovine pericardial: 140 63 4 207
Valve thrombosis 5 2 7 Standard Ionescu-Shiley 113 54 4 171
Total 29 272 301 Low-profile Ionescu-Shiley 27 9 36
Total 216 72 9 297
Table 3. Patients with primary tissue failure of the Hancock(Group 1), the standard lonescu-Shiley(Group I} and the &

low-profile lonescu~Shiley(Group 1) mitral bioprostheses

p Values
Group 1 Group II Group III
ITvsII Ivs Il I vs I
Number of patients 56 113 27
Sex{Male:Female) 27:29 56:57 7:20 n.s. n.s. <0.05
Age at implant(yrs) 31.9+92 304%125 38.0+11.0 n.s. <0.05 <0.005
Size of valve(mm) 28.3:11.3 286+ 25 308t 1.3 ns. <0.001 <0.001
n.s.= not significant
Table 4. Hemodynamic changes of the explanted mitral bioprostheses
p Values
Hemodynamics Group (%) Group (%) Group (%)
I vs II Ivs HI It vs III
Stenosis 8(14.3) 58(51.3) 8(29.6) <0.001 <0.05 ns.
Stenoinsufficiency 12(21.4) 21(18.6) 4(14.8) ns. ns. n.s.
Insufficiency 36(64.3) 31(27.4) 12(44.4) <0.001 ns. <0.05
Normal 3(2.7) 3111
Total 56(100.0) 113(100.0) 27(100.0)

n.s.= not significant

Group 1 = Hancock valve; Group II = standard Ionescu-Shiley valve; Group HI = low-profile Ionescu-Shiley valve
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Table 5. Pathoiogy of the explanted mitral bioprostheses

sRpolMel oDy oleuAFTete TN M

p Values
Pathology Group 1(%) Group (%)  Group II(%)
I vs I I vs HI IT vs TII
Number of valves: 56 113 27
Pathology:
Calcification 7(12.5) 54(47.8) 10(37.1) <0.001 <0.005 ns.
Calcification+Tissue damage 17(30.4) 32(28.3) 7(25.9) n.s. ns. n.s.
Tissue damage 26(46.4) 15(13.3) 6(22.2) <0.001 n.S. n.s.
No deterioration 6(10.7) 12(10.6) 4(14.8)
Decreased cuspal mobility: 15(26.8) 62(54.9) 13(48.1) <0.001 <C0.05 n.s.
Pannus formaticn: 12(21.4) 2( 1.8) <0.001
n.s.= not significant
Group I = Hancock valve; Group II = standard Ionescu-Shiley valve; Group III = low-profile Ionescu-Shiley valve
Table 6. Pathology and patient parameters
Pathology Group A Group B Group C Group D Total
Hancock valveiGroup I):
Number 7 17 26 6 56
Age at implant(yrs) 3191150 28.6+8.3 333%+82 35216.3 319192
Size of valve(mm) 26.41%19 29.5+23 282127 27.3%23 28.3%26
Explant period(yrs) 10019 10.34£3.2 11.0420 8.6133 104126
Standard Tonescu-Shiley valve(Group II):
Number 54 32 15 12 113
Age at implant(yrs) 259% 112 3131126 4134938 349119 3041125
Size of valve(mm) 285£25 2941%25 28.1+20 272%25 286125
Explant period(yrs) 78126 100+2.7 881%1.9 92118 87126
Low-profile Ionescu-Shiley valve(Group III):
Number 10 7 6 4 27
Age at implant(yrs) 3594109 349130 4501 10.0 385+74 380+ 11.0
Size of valve(mm) 304110 30.7£0.8 31.0+22 31.5£1.0 30.8+£1.3
Explant period(yrs) 78412 67113 6.812.1 75220 73116

Group A = Calcification; Group B = Calcification+Tissue damage;
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Table 7. P values between pathologic groups

Groups Groups Groups
p Values AvsB AvwC BvwsC
Hancock valve(Group I):
Age at implant ns. ns. ns.
Size of valve <0.01 ns. ns.
Explant period n.s. ns. ns.
Standard Tonescu-Shiley valve(Group II):
Age at implant <0.05 <0.001 ns.
Size of valve ns. ns. ns.
Explant period <0.001 n.s. n.s.
Low-profile Ionescu-Shiley valve(Group III):
Age at implant ns. ns. ns.
Size of valve n.s. n.s. ns.
Explant period n.s. n.s. n.s.

ns, = not significant
Group A = Calcification; Group B = Calcification+Tissue
damage; Group C = Tissue damage

L—r*ﬂ = 75?%“’] ek

A e Bl AT SAEARE A

Il ofj A=

& F 104 22y dargelAe] ra3
ol gl o 57} 47% 33

on] gay gurEe Aol

2
Aol M o] HFdgie] WA §°1 32441512

=5 oxle] 24 Asigle
ol 28.1%% w38ksich

A 4G S Bl wlste] o] g4
o, 53] 23y oledlastubnolM el Msjzhiy
ANET} ol BadF s} Msjgiitel Bane] gl X 1
Aek Aedtadels olfxAwng A83 Al
BEAPL o 3540]9 o] &% 154 v|uke] oA B
T8 oledagaureld SR 9Ex88A 11.0%
Astel 7P wgren *ﬂif&‘%‘%ﬂmf 3%°] 2 58]
Fud oleMastdtroe olrrhe Hal Ao
$ Y AR AR S 27 R AFeA9 Ao}
AL Mlmss BEY o|evlaAFEnTgA 239%, BE
rolA 16.7%% Gy ol vlagatael 74% % £
B3] gL Bl AL whels Aol gick
AL foh TR Aslg faldeAwete

L
Il
N
s
[e ]
.J:-
I\)
&
)y
o
S
rf

N

R AT

d

-2 4]
1997;30:670-6

U a3y Ak Yo
U UH, ot 283 olevaFud
o X3]3}7} 22EAbR oL 2L FAle) A rlblbsls oRARS
29t} olof] whele AL EciEulgtola B} it
gk Aol w2 A
Aol A g2 wntel

SURNY

W% ohlse, 27
v]gte] EofjFAvhdt
ol gt Au= A3z} 23L&t S&“

o] g AL B dEE e opd

Abghe}. 2R o] Adsjel 3

T AEoAxE 23 74
o] kg™ 3ia}
F X5y Gy
o Bm" oM A3 2% 257H9+ 107H 1
] #gx2 e gdo] 1 T AujekiolR o) A3

37F AR ] Hgolodw Zale] 332 xAEAbo] AL
olGd FAlelAret "y 3}l o]E Hiyr} o]Ae

N
;r
ox,
mlo
3

Lo Nlm rﬂ
0
>
e
ok
fg:
fa
H
s
)

ik
5
L2
¥

Y]
N

02
o>'
o
=3
2
&,
ne
_L
2
© o
o,
b @
N
-
ga
-lk
kl\
L
2
e
2
i
N

R, afbd %%3&144 t*M %‘711] W =
wokehe 237% glu}

olFaAgute] 2HAsE BRI 1002087} <)
207 ujsted 2do] o} AW B AFINE A =
A2 A 23 B} S5 S5t od
<005~p<0005), Asgate] AT ol el
S EAole 2T Aok ek a2t F Rz
Algghutel 2 E7|7ke] ActoAEs vmd EAA AL

= =
£ 4 330tk & 197661 1984d7kA] ALg-3F sisabat
9 AE7|7HE ol maldAe] 97240 E A
FoHE 104126902 423 Qo] 9wl Wi 2zt

1978&3%‘—151 1986‘477}2]9} 19843 €] 1993 d7}1A] 2143 %
93} Dy oleviaFueye] AE/|7ke 237k 7

7k 79124 54 5810504 8712693 73+16H2%
Tl ¥ HE717Ee) Aol AAHUTKp<0.05, p<0.01). o]
g SAHL eFFA0] dFEFE dds] AxPpan)
X $7e %-‘1%011 B f‘li’“ﬁ}"* | AR
3l 7be ok 10 g oF

e XE °1 LAS %?%%717@1 e 3EyS o
1y ojevlagantEol e 47k oF 22%¢) 12%%te] A
Agres 3l AE77ke 93 bsAs B
I glet webA opAle wubEgd A As)e
& ALsrlele Al71dbzele El o 3= 9lAdA

N
2 oo



5214
1997;30:670-6

4 5ol w2s ARaAs 2
Fx9 Aol mA XA o] 3_3}# n}gke] o= 3t
wre] 4ol i e sl kAl 3
Z2A AAE Aet LG FAsbakg. AL} );_vL‘B>‘_ %
2 5~9d ZAo)A 44~7342) BApel Alsfshuke] )3
452 AgEgon ARae W) gty Qg w1

TEE

el n el dede 9ol FEstsich 2elut v
AR whez Qg BELde pastgod AFe B
o] ME3HT AL AZse] ofAs] FAR wheck 453t
a7 AGEADe AARANAE 2HeAl 2
2 sbsAel glol Majstsh A& Eayo]
s 7149 B ok, dgo] sAd 24 Ak 24
o WAL oplehe 842 Gl s E 71

a4 A AEHA 927} F2A
elsir]e g,

2 ATl E 2AHTs) A5y 245 7]
Yl 252 4 92 At Be 43, T2 3

AR 2 sk

Og

At A &=k 8t
x72] e} 4"l 7H"4° 71tk
1 %9

SREOAN SNy ol AR B 5 A

ukgl 23 o] e u|AFTo A B ule} Dk}

ZEERRER

e A9zl chgohs SA% 24 2

st o] A Azte] wWAde] wvlke] W7AlE sAsk

e FeglEe

A AFEEA ) whate] sl xR Alge] 7]

Ae Wk BgAoln Barg 2 aol ojele] ofrlEn WA

12.
13.

14.

15.

- 675 —

. Reul GJ, Cooley DA, Duncan IM, et al.

L AER ol2UAF 32 Ete

X 7]&3:1 0|§3<_x!:1|— ko]
Il

* nrh A YA FAREe) Beshy T

= A3t olEzAgute nge| ] AgHez

&5 snuolMe FEY
Ao, ofFLl A 1996;29:1111~7
Ionescu ML

o|2ul| A FaEtate| =37

The future of the pericardial xenograft.
Cardiac prostheses symposium, Pebble Beach, Calif, Aug
30-31, 1982. 213-23

Gabbay S, Bortolotti U, Wasserman F, Factor S, Strom J,
RWM. Fatigue-induced failure of the lonescu-
Shiley pericardial xenograft in the mitral position. In vivo

Frater

and in vitro correlation and a proposed classification. 1
Thorac Cardiovasc Surg 1984;87:836-44

. Gabbay S, Bortolotti U, Wasserman F, Tindel N, Factor

SM, Frater RWM. Long-term follow-up of the lonescu-
Shiley mitral pericardial xenograft. ] Thorac Cardiovasc
Surg 1984;88:758-63

Valve failure
with the lonescu-Shiley bovine pericardial bioprosthesis:
analysis of 2680 patients. 1 Vasc Surg 1985;2:192-204

. Gabbay S, Kadam P, Factor S, Cheung TK. Do heart

valve bioprostheses degenerate for metabolic or mechani-
cal reasons? J Thorac Cardiovasc Surg 1988;95:208-15
&3 423ty et z=xAdg ) F A
1993;26:667-76

. Masters RG, Pipe AL, Bedard JP, Brais MP, Goldstein

WG, Koshal A, Keon WI. Long-term clinical results with
the lonescu-Shiley pericardial xenograft. J Thorac Cardio-
vasc Surg 1991;101:81-9

s oiFe = 1989;
22:246-55

L4 o) -2} 2] 1992;25:494- 503

Mxlgtes, NFLA 1988;

(=l

x| zatof
1E3 ol ZxzE Eatel

AER. WRWorel U TH. FL)A 1989;22:980-9
13 SRBN EYD ISR FT|YL
N o F 2l A 1991;24:541-6

e, 74FF. oluAHR WE
F92] 1991;24:656-62

Walley VM, Keon CA, Khalili M, Moher D, Campagna
M, Keon WI. lonescu-Shiley valve failure 1: Experience
with 125 standard-profile explants.

1992;54:111-6

W mhatol Wi 7M. o

Ann Thorac Surg

. Walley VM, Keon CA, Khalili M, Moher D, Campagna M,

Keon WI. lonescu-Shiley valve failure Il: Experience with



wof Mol ctnd o|2u AREL FE M)

25 low-profile explants. Ann Thorac Surg 1992;54: 117-23

17. Gabbay S. Invited commentary. In: Walley VM, Keon
CA, Khalili M, Moher D, Campagna M, Keon WIJ.
lonescu-Shiley valve failure II: Experience with 25 low- 21.
profile explants. Ann Thorac Surg 1992;54:117-23

18. Frater RWM, Salomon NW, Rainer WG, Cosgrove
DMIII, Wickham E. The Carpentier-Edwards pericardial
aortic  valve: Intermediate results. Ann Thorac Surg 22.
1992;53:764- 71

19. Thubrikar MIJ, Deck JD, Aouad J, Nolan SP. Role of
mechanical stress in calcification of aortic bioprosthetic
valves. ] Thorac Cardiovasc Surg 1983;86:115-25

20. Grabenwoger M, Grimm M, Eybl E, et al. New aspects

g2l A
1997,30:670-6

of the degeneration of bioprosthetic heart valves after
long-term implantation. J Thorac Cardiovasc Surg 1992;
104:14-21.

Jamieson WRE, Munro Al, Miyagishima RT, Allen P,
Burr LH, Tyers GFO. Carpentier-Edwards standard
porcine bioprosthesis: Clinical performance to seventeen
years. Ann Thorac Surg 1995;60:999-1007

Moczar M, Lecerf L, Mazzucotelli JP, Loisance D.
Immunoglobulins and complement deposits in Mitroflow
pericardial  bioprosthetic heart valves-A  contributing
factor to structural deterioration. J Heart Valve Dis
1996;5 (Suppl I1I):S276-83

i)
{e3
o

==

)

°,

:,Li;d Al =
71AA e

e
©
=3
o
ofi
X
o™

L J,a

xﬂ lo

R i jo |
ot R E
o
N
N
o

A
¢
¢
-

>,
il T—i o
iy
N s
o
T 2
2
X
ox
it
J;“J

N T
LUS]
32
v
e
Su
12,
offt
A%

o Jx
X
H
g

=]
p

©

Hﬂ _15 ofl

BEda) 25
KN

I A

o MY
0%
BN
»
b
ﬁ
=
=

2 o g
X
o

N, ot
o,
r_‘i;': d
oL
r1o

oh o2
ox B

o&‘i

=R
=

3
N
X
o=
&
340

do T %
2 2 rlo
o, o,

¢

o}

J fﬁl
A
¥ n% o
15 o i
% “’i

% o
L - A
{o mju

Y

>

>,

] o]itﬂi%:&%% AaHg w2 wgel] A& A} 278 oA Abe) EAdw

32 16~56A(FHF 38.0+L11.0A) o) AEgete] F7]= HEF 308
= i) 296% HAEA 44.4%, T 148% AA 11.1%9) |
Z3te] 63.0%04 1ejn A3]ske] 59 F-asiA
ia‘%ﬁ}o S-AH3H76.8%) HFHurFe A3]zpPHe] A

LAt Ao 543 dixAolglck wake] YpAel AHH R o Fivin o
Z Al A ] A3]zhaAE wkd & ukgt SAA FA: HA] xRk o] HuoAR
e &% ﬂr’“"‘«l EHMM S&“ YEAre] 7)Ae] AR VeS| AlAke o

I3
= “I
AH 2aR OMEID% —‘rLE%!"a‘tﬂﬁ}"l‘:ﬂaH Aol o] F 2] datolety ghuke] T34
2 NS 23 Zeich webA] dARE dubd e R olEaAuute 1E o] At A

olv] g7 PE A= Y] 247 5
@ Ay 2R WEE FobAw Gk

ol pulaFeute] SRk oll 2] Adsfofdat

AR 94 B4 ARHA 0 S 2

- 676 —



