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Primary leaflet tear without dystrophic calcifications
in a 25 years old Ionescu-Shiley pericardial valve in

mitral position
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Despite its excellent hemodynamic performance, the Ionescu-Shiley bovine pericardial bioprosthesis was removed from clinical
use in 1987 because of an unacceptable high incidence of primary structural deterioration of the valve, mainly related to its design.
Few examples of very long-term durability of this prosthesis have been recently reported. In all these cases, the valve dysfunction

was caused by primary severe dystrophic calcification and/or pannus formation. In contrast, we describe the unexpected 25-year

longevity of a mitral Ionescu-Shiley bioprosthesis which failed due to primary tears of one cusp but without dystrophic changes.
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1. INTRODUCTION

Despite excellent hemodynamics, the Ionescu-Shiley bovine
pericardial bioprosthesis was withdrawn from clinical use
because of a high incidence of structural deterioration. We de-
scribe the unexpected 25-year longevity of a mitral Ionescu-
Shiley bioprosthesis which failed due to primary tears of one
cusp but without dystrophic changes.

2. CASE REPORT

In June 1986 a 45-year-old man underwent mitral valve re-
placement with a 27-mm Intact porcine bioprosthetic valve
(Medtronic, Minneapolis, Minn.) for rheumatic mitral dys-

function (patient unable to take anticoagulants). FEight
months later, due to an early non-structural prosthetic dys-
function, a new mitral valve replacement with a 27-mm low-
profile Ionescu-Shiley pericardial bovine bioprosthesis (Shi-
ley Laboratory, Irvine, CA) was performed.

The patient did well for 25 years. In February 2012, he
presented to the emergency department with symptoms of de-
compensated congestive heart failure. Physical examination
revealed a mitral holosystolic murmur and pulmonary bilat-
eral basal crackles. There was no clinical or biological sign
of infection. A two-dimensional echocardiographic study
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showed severe eccentric intra prosthetic mitral regurgitation
due to the prolapse of one bioprosthetic cusp (see Figures

1 and 2) but no other associated abnormality was detected:

all 3 cusps were thin without calcification and no vegetation
was detected. The left ventricle was not dilated and showed a
slightly impaired systolic function (45%). Pulmonary arterial
pressure was measured at 55 mmHg.

Figure 1. Trans oesophageal echocardiography (4°) in
systole: One cusp prolapse of bioprosthetic mitral valve

(arrow). Note the absence of cusp thickening or calcification.

LA: left atrium, LV: left ventricle.

Figure 2. Trans oesophageal echocardiography (62°) with
color Doppler: Severe eccentric mitral regurgitation

Published by Sciedu Press

After successful medical treatment for heart failure and exclu-
sion of coronary artery disease, the patient underwent replace-
ment of the Ionescu-Shiley valve with a 27-mm Carpentier-
Edwards Perimount Magna mitral heart valve (Edwards Life-
sciences Corp., Irvine, CA) in April 2012. Macroscopic
examination of the explanted prosthesis revealed no cusp
calcification or pannus formation, but 2 tears, respectively 6
mm and 3 mm deep, were observed on one leaflet at the site
of its attachment to the commissural stent posts (see Figure
3). Furthermore, no vegetations were noted and cultures of
the valve remained negative.

Figure 3. Operative specimen: 2 tears (arrows) on one
leaflet at the site of its attachment to the commissural stent.
No cusp thickening, no calcification.

The postoperative course was complicated by sepsis related
to central catheter and surgical wound infections. The patient
was discharged from hospital in a stable condition 2 months
after surgery. Echocardiographic examination showed mild
impairment of left ventricular function and normal biopros-
thetic valve function.

3. DISCUSSION

The Ionescu-Shiley bioprosthetic valve (ISBP) was devel-
oped in 1971 and represents the first generation xenograft
made from bovine pericardium. When compared to porcine
bioprostheses, this valve showed excellent hemodynamic per-
formances because of the absence of the muscle shelf at the
base of the valve and greater symmetrical opening of all 3
valve leaflets resulting in a larger effective orifice area. How-
ever, an unacceptable high incidence of primary structural
deterioration of the valve led to its withdrawal from clinical
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use in 1987. This was related to valve design rather than
to the physico-chemical and biological properties of bovine
pericardium. Tears at or close to the “alignment stitches” that
hold the cusps to the stents represented the most common
form of early tissue valve failure. These changes occurred
earlier with low-profile ISBP than with the standard-profile
model, in both aortic and mitral positions.

In cases where the valve was removed more than 5 years af-
ter implantation, a lower rate of cusp tears was reported and
degenerative processes such as cusp calcification and tissue
overgrowth were the predominant causes of valve dysfunc-
tion.!!! Some examples of extreme durability of the ISBP
have been published recently both in aortic!>3! and mitral
positions.[“] However, in these reports, late valve failure

was primarily related to severe dystrophic changes of the
valve leaflets with major calcifications eventually leading to
secondary tears and/or significant pannus formation. In con-
trast, the ISBP we retrieved after 26 years in mitral position
failed due to primary tears of one cusp but without dystrophic
calcification and no significant pannus overgrowth.

Thus, our observation illustrates the potential for long-term
sustainability of pericardial tissue as a heart valve substi-
tute, even when implanted in young recipients. In the future,
improved understanding of pathogenesis of structural valve
deterioration with better identification of valve- and host re-
lated risk factors will allow the development of preventive
measures, the design of even more durable bioprostheses,
and, eventually, their use in younger recipients.
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