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PURPOSE: Prosthetic annuloplasty rings are currently used in mitral reconstruction. Posterior annuloplasty with a bovine
pericardial strip is a technique largely used in the Heart Institute of University of São Paulo Medical School. The purpose of
the study was to analyze the late results of mitral valve repair with posterior annuloplasty using a bovine pericardial strip.
METHODS: Between January 1984 and December 2002, 273 patients underwent mitral valve repair with posterior pericardial
annuloplasty in the Heart Institute of University of São Paulo Medical School. One hundred and forty four (52.7%) were
women and ages ranged between 1 and 76 years (38.3 ± 21.1). Rheumatic fever was present in 52.0% of the patients.
Associated techniques were employed in 26.0% of the patients, and the most frequent was chordal shortening (9.2%).
RESULTS: Hospital mortality was 3.3% (9 patients), with the major cause being low cardiac output (6 patients). Actuarial
survival was 55.1% ± 16.8% in 18 years. During the 18-year follow-up: patients were free from the following: reoperation
(59.1% ±± 13.9%, (percent +/- Standard Error), thromboembolism (97.4% ± 2.3%), hemolysis (99.2% ± 0.2%), and endocarditis
(99.6% ± 1.0%). In the late follow-up period, 83.9% were classified as New York Heart Association functional class I.
CONCLUSIONS: Late results with mitral valve repair with posterior annuloplasty using a bovine pericardial strip were
satisfactory. The technique is feasible, reproducible, and cost effective.
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Mitral valve repair (MVR) has been established as an
excellent procedure for treating mitral regurgitation.1 A
number of studies have shown the importance of preserv-
ing the anatomic characteristics of the mitral annulus.

2

Posterior annuloplasty of the mitral valve can be per-
formed with rigid or flexible materials, and both tech-
niques appear to produce better results than mitral valve
replacement.3-6 The purpose of this study was to analyze
the late results of posterior annuloplasty using a bovine
pericardial strip.

MATERIALS AND METHODS

Between January 1984 and December 2002, 273 consecu-
tive patients with mitral regurgitation underwent mitral valve
repair with posterior annuloplasty using a bovine pericardial
strip (Figure 1). We excluded patients who had undergone
other procedures in the posterior annulus. All procedures were
approved by the Scientific Committee of the Heart Institute
of University of São Paulo Medical School, and informed
consent was obtained from each patient.

The patients ranged in age between 1 and 76 years, with
an average age of 38.3 years and a standard deviation of
21.1 years. One hundred and forty four (52.7%) patients
were women and 129 (47.3%) were men. According to the
New York Heart Association (NYHA) classification, 25
(9.3%) patients were in functional class II; 138 (50.4%) in
class III, and 110 (40.3%) in class IV. Rheumatic fever was
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present in 142 (52.0%) patients. The other causes of mitral
valve disease were ischemia in 34 (12.4%), degenerative
disease in 23 (8.5%), congenital malformations in 17
(6.2%), cardiomyopathy in 11 (3.9%), endocarditis in 8
(3.1%), unknown in 15 (5.4%), and other in 23 (8.5%).

Associated techniques of valve repair were employed
in 71 patients (26.0%). Chordal shortening was employed
in 25 (9.2%) patients, papillary muscle splitting in 15
(5.5%), anterior leaflet resection in 11 (4.0%), chordal re-
section in 6 (2.2%), decalcification in 4 (1.5%), cleft su-
ture in 4 (1.5%), papillary shortening in 2 (0.7%), leaflet
thinning in 2 (0.7%), chordal transposition in 1 (0.3%), and
anterior leaflet plication in 1 (0.3%).

Associated procedures were performed in 137 (50.2%)
patients. Aortic valve replacement was performed in 57
(20.9%) patients, tricuspid annuloplasty in 36 (13.2%) pa-
tients, coronary artery bypass graft in 29 (10.6%) patients,
aortic valve repair in 6 (2.2%), aortic valve commissurotomy
in 5 (1.8%), atrial septal defect closure in 3 (1.1%), and left
ventricular myectomy in 1 (0.3%).

Postoperative follow-up was obtained by contact with the
patients through scheduled hospital visits, telephone calls,
or questionnaires sent by mail. Data are presented according
to the revised rules for data and nomenclature presentation.7

RESULTS

The hospital mortality was 3.3% (9 patients), and the main
cause was low cardiac output (6 patients). Two of these pa-
tients were children undergoing surgery for active rheumatic
carditis. The other 3 patients presented multiple organ failure.

One patient presented persistent mitral regurgitation and
underwent valve replacement on the 27nd day of the post-
operative period. One patient presented endocarditis and
was treated clinically with good evolution.

During the late postoperative period, 8 (3.0%) patients
died. The causes of late mortality were congestive heart fail-
ure (3), stroke (2), unknown (2), and myocardial infarction
(1). Linearized rates of late events are presented in Table 1.

Actuarial survival was 55.1% ± 16.8% (mean ± SD) in
18 years (Figure 2). Freedom from reoperation was 59.1%
± 13.9% (Figure 3), freedom from thromboembolism was
97.4% ± 2.3% (Figure 4), freedom from hemolysis was 99.2%
± 0.2% (Figure 5) and freedom from endocarditis was 99.6%
± 1.0% in 18 years (Figure 6).

Follow-up was 85.1% complete (5993 months/ patients).
In the late follow-up period, 215 patients (83.9%) were in
NYHA functional class I, 22 (8.6%) were in class II, 18
(7.1%) were in class III, and 1 (0.4%) was in class IV.

DISCUSSION

In Brazil, valve procedures represent at least 30% of car-
diac operations, and the primary cause of valve disease is rheu-
matic fever.8 In this series, rheumatic fever was present in 52%
of the patients. According to David9 and Antunes,10 mitral
valve repair in rheumatic patients is a better operation than
mitral valve replacement when repair is feasible, because it
results in lower immediate and late mortality rates and lower
risk of valve-related events. In a previously published series,
late results with mitral valve repair in rheumatic patients were
satisfactory, especially in patients older than 16 years, who pre-
sented lower rates of reoperation in late evolution.11

Our hospital mortality was low; at 9 patients, 2 of which
had undergone surgery for active rheumatic carditis, which
is associated with higher morbidity and mortality.12 Long-
term survival has been satisfactory, similar to that reported
with flexible ring annuloplasty.13

The use of flexible materials to perform valve annuloplasty

Table 1 – Linearized rates of late events

EVENTS PATIENTS LINEARIZED RATES
(% patient-year)

Endocarditis 1 0.2
Thromboembolism 3 0.6
Hemolysis 2 0.4
Reoperation 13 2.7

Figure 1 - Technique of posterior annuloplasty with bovine pericardial strip



307

CLINICS 2005;60(4):305-10 Mitral Valve Annuloplasty With a Bovine Pericardial Strip
Pomerantzeff PMA et al.

Figure 3 - Actuarial freedom from reoperation (% +/- Standard Error)

Figure 4 - Actuarial freedom from thromboembolism (% +/- Standard Error)

Figure 2 - Actuarial survival (% +/- Standard Error)
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Figure 6 - Actuarial freedom from endocarditis (% +/- Standard Error)

in mitral regurgitation is intended to preserve the anatomical
and physiological characteristics of the mitral annulus,14,15

since we know that the use of prosthetic rings, especially the
rigid ones, impedes normal contraction of the annulus.16 The
clinical and echocardiographic results with flexible mitral
annuloplasty are well established in the literature.6,17

Our late results were comparable with other reported
series, with low rates of late events as presented by
Duran et al . 18 and Skoularigis. 19 Freedom from
reoperation of 59.1% in 18 years is reasonable, consid-
ering the prevalence of rheumatic disease in these pa-
tients. We should also emphasize the great number of
associated procedures of valve repair20 and associated
operations21 employed in this series that were identified
in the literature as risk factors for reoperation in the late
postoperative period.

The use of associated techniques with valve repair, such
as chordal shortening, anterior leaflet resection, and papil-
lary muscle splitting must be accompanied by careful
intraoperative decision-making and should be performed by

an expert surgeon.9,22 In rheumatic patients, we repair valves
when we judge that the repair will restore satisfactory func-
tion to the valve, especially when the anterior leaflet is pli-
able. In rupture of anterior leaflet chordae, triangular resec-
tion associated with posterior annuloplasty is feasible and
simple, as demonstrated by others.23,24

Similar to our own findings, reported rates of throm-
boembolism or endocarditis after mitral valve repair have
been low. According to Perier et al.,25 most of the throm-
boembolic events occur during the immediate postopera-
tive period, as shown in our series.

CONCLUSIONS

The use of a bovine pericardial strip for posterior
annuloplasty presents some advantages on the annuloplasty
rings, even the flexible ones, such as the low cost, the dispos-
ability of the material in hospitals, and the ease of handling
the bovine pericardium tissue. The technique allows correc-
tion of the annulus and prevents further annular dilatation.

Figure 5 - Actuarial freedom from hemolysis (% +/- Standard Error)



309

CLINICS 2005;60(4):305-10 Mitral Valve Annuloplasty With a Bovine Pericardial Strip
Pomerantzeff PMA et al.

RESUMO

Pomerantzeff PMA, Brandão CM de A, Albuquerque JMA,
Pomerantzeff PY, Takeda F, Oliveira SA. Anuloplastia mi-
tral com tira de pericárdio bovino resultados de 18 anos.
Clinics. 60(4):305-10.

OBJETIVO: Anéis protéticos para anuloplastia são usados
nas plásticas da valva mitral de forma rotineira. A
anuloplastia posterior com tira de pericárdio bovino é uma
técnica largamente utilizada no Instituto do Coração – HC
– FMUSP. O objetivo deste estudo foi analisar os resultados
tardios da plástica da valva mitral com a utilização desta
técnica na nossa instituição.
MÉTODOS: Entre janeiro de 1984 e dezembro de 2002,
273 pacientes foram submetidos a plástica da valva mi-
tral com anuloplastia posterior no Instituto do Coração.
Foram excluídos os pacientes submetidos a outros
procedimentos no anel posterior. Cento e quarenta e
quatro (52,7%) eram do sexo feminino e a idade variou
entre 1 e 76 anos (média: 38,3 ± 21,1 anos). Em 52%

dos pacientes, havia história de febre reumática. Técnicas
associadas para reconstrução valvar foram empregadas em
26% dos casos, sendo a mais utilizada, o encurtamento
de cordas (9,2%).
RESULTADOS: A mortalidade hospitalar foi de 3,3% (9
casos). A principal causa de óbito foi baixo débito cardíaco
(6 pacientes). A sobrevida actuarial foi de 55,1 ± 16,8%
(percent +/- Standard Error) em 18 anos, sobrevida livre de
reoperação, tromboembolismo, hemólise e endocardite
foram respectivamente de 59,1 ± 13,9%, 97,4 ± 2,3%, 99,2
± 0,2%, 99,6 ± 1,0% em 18 anos. No seguimento tardio,
83,9% dos pacientes se encontravam em classe funcional I
(NYHA).
CONCLUSÕES: Concluímos que os resultados tardios
foram satisfatórios. A técnica é fácil, reprodutível e de baixo
custo.

UNITERMOS: Valva mitral. Anuloplastia. Cirurgia
valvar. Pericardio bovino. Plástica valvar.
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