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Abstract
Introduction:  The good results of open mitral

commissurotomy are well known and there is a hypothesis
that it could provide better results in patients selected by
echocardiographic score.

Objective: The purpose of this study is to analyze the
late results with open mitral commissurotomy in patients
selected by score and to identify variables influencing these
results.

Methods: From January 1990 to August 1994, 50 patients
were submitted to open mitral commissurotomy due to
rheumatic mitral stenosis in Heart Institute of University
of Sao Paulo Medical School. Patients with age < 60 years,
in functional class II, III or  IV  (New York Heart Association)
and echocardiographic score ≤≤≤≤≤ 9 were included. The mean
age was 32.7 ± 8.3 years and 41 patients (82%) were female.
The functional class was II in three patients (6%), III in 46

(92%) and IV in one (2%). Forty six patients (92%) were in
sinus rhythm and four (8%) were in atrial fibrillation. The
mean mitral valve area was 0.9 ± 0.2 cm2.

Results: There was no hospital mortality . There were
two late deaths, one related to valve disease. Actuarial
survival was 95.5 ± 3.1 %, freedom from reoperation was
62.3 ± 11,8% and freedom from tromboembolism was 88,2 ±
5,0% in 18 years. There was no endocarditis. The grade of
the echocardiographic score had no significant influence
on the reoperations in late evolution.

Conclusion: Open mitral commissurotomy presented
excelent long term results in rheumatic patients with low
echocardiographic score.

Descriptors: Rheumatic Heart Disease. Mitral Valve
Stenosis. Cardiovascular Surgical Procedures.
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INTRODUCTION

In 1984, Inoue et al. [1] introduced the valvuloplasty by
mitral balloon catheter. The morphological evaluation of
the mitral valve by Doppler echocardiography was
standardized by the score established by Wilkins et al. [2]
and Block et al. [3], who found an inverse correlation
between the degree of success of valvuloplasty and value
of the echocardiographic score. Valvuloplasty by balloon
then began to be indicated in patients with
echocardiographic score <8. Mitral commissurotomy was
placed in the background in literature, as studies for the
balloon valvuloplasty showed, in patients with scores <8,
results similar to those of surgical series [4,5].

In 1994, Antunes et al. [6] presented a series with 100
selected patients with mitral stenosis selected by
echocardiographic score undergoing open
commissurotomy, with immediate results superior to balloon
valvuloplasty. In our midst, Cardoso et al. [7] presented a
study comparing open commissurotomy with balloon
valvuloplasty, with advantage over the increase in valve
area for the group submitted to commissurotomy.

There are several publications in the literature showing
the long-term results of open mitral commissurotomy [8-
11], but most of these works make no reference to the
echocardiographic score.

The aim of this study was to analyze the late evolution
of patients with rheumatic mitral stenosis with low
echocardiographic score who underwent open mitral

commissurotomy and to identify variables that influence
this development.

METHODS

Between January 1990 and August 1994, 50 patients
with rheumatic mitral stenosis, symptomatic consecutively
underwent open mitral commissurotomy in the Heart
Institute, Hospital das Clínicas, School of Medicine,
University of São Paulo (InCor-HC FMUSP). The protocol
was approved by the Scientific Committee of the Heart
Institute and the Research Ethics Committee of Hospital
das Clínicas, FMUSP. All patients agreed to participate and
signed the consent form.

Patients aged <60 years, functional class (FC) between
II and IV and echocardiographic score <9. Patients with
other surgical indication for heart disease, history of embolic
event, an image suggestive of intracavitary thrombus or
mitral regurgitation greater than mild at the transthoracic
Doppler echocardiography were excluded.

The age ranged between 20 and 54 years, averaging
32.68 ± 8.29 years, 41 (82%) patients were female and nine
(18%) were male. As for FC, three (6%) patients were in FC
II, 46 (92%) in FC III and one (2%) in class IV. The
electrocardiogram, six (92%) patients had sinus rhythm and
four (8%), atrial fibrillation.

Doppler echocardiographic assessment in the mitral
valve area ranged between 0.5 and 1.4 cm2, with an average
of 0.9 ± 0.2 cm2. The mitral valve gradient ranged between

Resumo
Introdução: Os bons resultados da comissurotomia mitral

a céu aberto são bem conhecidos e existe a hipótese de que
se poderiam obter melhores resultados em pacientes
selecionados pelo escore ecocardiográfico.

Objetivo: Analisar  os resultados tardios da
comissurotomia mitral em pacientes selecionados pelo
escore ecocardiográfico e identificar variáveis com influência
nesses resultados.

Métodos: De janeiro de 1990 a agosto de 1994, 50 pacientes
com estenose mitral reumática foram submetidos à
comissurotomia mitral a céu aberto no Instituto do Coração do
Hospital das Clínicas da Faculdade de Medicina da Universidade
de São Paulo. Foram incluídos pacientes com idade < 60 anos,
classe funcional II, III ou IV (New York Heart Association) e
escore ecocardiográfico ≤≤≤≤≤ 9. A idade média foi de 32,68 ± 8,29
anos, sendo 41 (82%) pacientes do sexo feminino. Três (6%)

pacientes estavam em classe funcional II, 46 (92%) em III e um
(2%) em IV. Quarenta e seis (92%) pacientes apresentavam
ritmo sinusal e quatro (8%), fibrilação atrial. A área valvar
mitral média foi de 0,9 ± 0,2 cm2.

Resultados: Não houve mortalidade hospitalar. Ocorreram
dois óbitos tardios, um relacionado à valvopatia. A sobrevida
actuarial foi de 95,5 ± 3,1%, sobrevida livre de reoperação,
62,3 ± 11,8%, e sobrevida livre de tromboembolismo, 88,2 ±
5,0% em 18 anos. Não houve endocardite. O escore
ecocardiográfico não teve influência significante em
reoperações na evolução tardia.

Conclusão: A comissurotomia mitral a céu aberto obteve
resultados tardios excelentes nos pacientes com baixo escore
ecocardiográfico.

Descritores: Cardiopatia Reumática. Estenose da Valva
Mitral. Procedimentos Cirúrgicos Cardiovasculares.
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3.0 and 28.0 mmHg with a mean of 12.3 ± 5.6 mmHg. The
fraction of left ventricular ejection fraction ranged between
0.57 and 0.86, averaging 0.72 ± 0.05. In 42 (84%) patients,
there was no mitral regurgitation, and eight (16%), mild
mitral insufficiency. As for the echo score and the value
was “4” in three (6%) patients, “5” in one (2%), “6” in 10
(20%), “7” in 12 (24%), “ 8 “in 18 (36%) and” 9 “in six (12%).

The postoperative follow-up was conducted by hospital
visits, telephone interviews or mailed questionnaires.

Data will be presented in accordance with the revised
guidelines for presenting data and nomenclature [12]. The
estimated probability of survival was calculated by the
Kaplan-Meier. We also calculated the linearized rates of
events.

The following Doppler echocardiographic variables
were correlated with reintervention (reoperation or catheter-
balloon valvuloplasty) of the mitral valve: the value of the
score, the subvalvular component score, valve area before
surgery and valve area in the immediate postoperative
period. Univariate analysis for the determination of risk
factors for reintervention on the mitral valve was performed
using Fisher’s exact test for qualitative factors. We adopted
a significance level of 5%.

RESULTS

There was no hospital mortality.
In the immediate postoperative period, Doppler

echocardiographic evaluation, the mitral valve area ranged
between 1.7 and 3.6 cm2, with an average of 2.5 ± 0.4 cm2.
The increase was statistically significant compared to
preoperative values  (P <0.0001). The mitral valve gradient
ranged between 2.0 and 15.0 mmHg with a mean of 5.8 ± 2.6
mmHg (P <0.0001). In 32 (64%) patients, there was no mitral
regurgitation in 16 (32%), mild regurgitation, and in two
(4%), moderate impairment.

There were two late deaths. One patient died at 30 months
of follow-up of respiratory complications of scleroderma,
and one had sudden death at 94 months follow up. Patients
were followed for 70-72 months/patients. The actuarial
survival was 95.5 ± 3.1% at 216 months (Figure 1).

In late clinical evaluation, 22 (50%) patients were in FC
I, 14 (31.8%) in FC II and eight (18.2%) in FC III. There were
nine reoperations in the long term. Five patients underwent
mitral valve replacement by bioprosthesis, with an average
of 101 months. Four patients underwent mitral
recommissurotomy, with an average of 171 months. The
linearized rate of reoperation was 1.5% / patient-year survival
and freedom from reoperation was 62.3 ± 11.8% in 216
months (Figure 2).

There were two catheter balloon valvuloplasty in the
late evolution at 62 and 95 months of follow-up.

There were no cases of endocarditis in this series.
There were three episodes of thromboembolism in the

late follow-up. One patient, patient with chronic atrial
fibrillation, ischemic stroke presented to two months
postoperatively, another patient at 72 months and had a
transient ischemic attack at 84 months. These events were
associated with episodes of paroxysmal atrial fibrillation.
The linearized rate of thromboembolism was 0.4% /patient-
year and thromboembolism-free survival, 88.2 ± 5.0% in
216 months (Figure 3).

No variable echocardiographic study was associated
with statistically significant reintervention on the mitral
valve (Table 1).

Fig 1 - Actuarial survival

Fig 2 - Actuarial survival free from reoperation

Fig 3 - Actuarial survival free of thromboembolism
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DISCUSSION

The introduction of balloon valvuloplasty has brought
new knowledge and, with them, new stimulus to the
discussion on the treatment of mitral stenosis. The interest
generated by the less invasive procedure with a line of
intense scientific research. However, this information
deserves a more careful analysis, since in these studies
about open mitral commissurotomy; patients are not selected
by echocardiographic score.

Antunes et al. [6,13] used the echocardiographic score
as selection criteria for mitral commissurotomy, obtaining
satisfactory results. In 100 patients with scores <10, the
average pre-operative mitral valve area of  1.04 cm2 ± 0.23
increased to 2.88 ± 0.49 cm2 in the immediate postoperative
period. There was no hospital mortality. The same group
was reassessed in late follow-up, with actuarial survival of
96% in 9 years, freedom from reoperation of 98% and free
of valve-related events by 92%. These publications
demonstrate the potential benefit of mitral commissurotomy
indicated based on echocardiographic score.

Our study was conducted in this research line, in order
to assess the results of this approach in our midst. The
actuarial survival was similar in our study, 95.5%. The clinical
evaluation, the authors reported that 93% of patients were
in functional class I or II in the late postoperative period. In
our series, 82% of the patients were in the same condition
in the last assessment, but with a follow up longer. Herrera
et al. [10] in a study with 18 years of follow-up like ours,
showed 75.2% of actuarial survival, which demonstrates
that in patients with low echocardiographic score, survival
is greater.

The reoperation-free survival, our results were worse,
with the caveat that our follow-up time was greater.

Discordant results may be observed in the literature. An
example is the wide variation of linear rates of reoperation
after surgery described by different authors. In a study of
100 patients, Housman et al. [14] described a linear rate of
reoperation of 4.2% / patient-year. Vega et al. [15] in a similar
study, reported rate of 0.4% / patient-year. These results
suggest that, regardless of other variables, the authors
whose best results have been more rigorous in the selection
of intra-operative cases. In our series, the reoperation rate
was 1.5% / patient-year, supported by selected patients
with lower echocardiographic score.

Randomized studies comparing valvuloplasty and mitral
commissurotomy in selected patients by means of
echocardiographic scores are still scarce in the literature.
Ben Farhat et al. [16] conducted a prospective, randomized
study, comparing the evolution of 90 patients with rheumatic
mitral stenosis with a score <8. Thirty patients underwent
balloon valvuloplasty (group 1), 30, the open mitral
commissurotomy (group 2), and 30, closed
commissurotomy (group 3). In the immediate results, the
mitral valve area increased from 0.9 ± 0.2 cm2 to 2.1 ± 0.5 cm2

in group 1, 0.9 ± 0.2 cm2 to 2.2 ± 0.4 cm2 group 2 and 0.9 ± 0.2
cm2 to 1.6 ± 0.3 cm2 in group 3. The actuarial survival free
from reintervention on the mitral valve was 90% in group 1,
93% in group 2 and 50% in group 3, in seven years.
Observed in this study a slight advantage over the
commissurotomy valvuloplasty in all aspects.

In our country, Cardoso et al. [7] in a prospective,
randomized study compared the results of open mitral
commissurotomy with the balloon valvuloplasty in 88
patients with rheumatic mitral stenosis, with scores <9. The
group submitted to balloon valvuloplasty had an increase
in the average mitral valve area of  1.05 ± 0.25 cm² to 2.18 ±
0.40 cm², while the commissurotomy group had an increase
of 0.98 ± 0, 21 ± 0.46 cm2 to 2.52 cm². With a follow-up of 12
months, the difference in valve area between the groups
was attenuated, and the mean mitral valve area after 12
months was 2.02 ± 0.42 cm² for the valvuloplasty group
and 2.13 ± 0, 32 cm² for the commissurotomy group. The
occurrence of mitral valvuloplasty was higher in the group.
After 5 years of follow up [17], these authors observed a
reduction of mitral valve area in two groups, the greater the
commissurotomy group (P = 0.005), with slight increase in
mitral valve gradient in the two groups (P = NS).

Some other studies have linked components of the score
the worst results with balloon valvuloplasty. The
component of the subvalvular echo score was analyzed
separately because the most important involvement of the
subvalvular apparatus in some studies was associated with
worse outcomes, both in closed and in the
commissurotomies balloon valvuloplasty [18-20]. Arnoni
et al. [11] refer to the importance of the treatment of
subvalvular to obtain better results in the long term. In our

Table 1. Univariate analysis for reintervention on the mitral
valve.

Reintervention (n)
Echocardiographic score
“4, 5 or 6” (14)
“7, 8 or 9” (36)
“Subvalvar” component of the score
“1 or 2” (38)
“3 or 4” (12)
Mitral valve area before surgery
< 1 (29)
> 1 (21)
Mitral valve area in the IPO
< 2.42 (25)
> 2.42 (25)

Yes

3
8

9
2

8
3

4
7

No

11
28

29
10

21
18

21
18

P

0.1821

0.2247

0.3440

0.5000

IPO = Immediate post-operative
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