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Abstract
Objective: To describe the mitral annuloplasty technique
either in isolation or associated with posterior
quadrantectomy and to analyze the immediate and late
results in young patients.
Method: Between February 1986 and February 2001, 790
mitral procedures were performed in our Institution including
41 annuloplasties in patients with ages ranging from 1 to 20
years old (Mean age = 9.7 years). 51.7% were males. The
main etiologies were rheumatic disease (92.6%) and
myxomatous degeneration (7.4%). Twenty-two (53.6%)
patients were preoperatively in functional class III (NYHA)
and 19 (46.4%) in class IV (NYHA), some in course of
rheumatic fever aggravated by malnutrition. The technique
employed was concentric mitral annuloplasty either in
isolation or associated to posterior quadrantectomy. The
follow-up ranged from 7 months to 15 years.
Results: The in hospital mortality was 2.4%. All patients were
discharged without mitral regurgitation. Two patients coursed

with mitral stenosis (after 4 and 11 years) and replacement
was needed.  Two patients coursed with aortic insufficiency
(after 12 and 18 months) and died after aortic valve
replacement, contributing to a 5% late mortality.
Conclusion: In conclusion, mitral annuloplasty without a
prosthesis in isolation or associated to posterior
quadrantectomy is a safe and easily reproducible especially
in young patients.

Descriptors: Mitral valve, surgery. Heart valves, surgery.
Mitral valve insufficiency, surgery. Rheumatic fever,
complications.

Resumo
Objetivo: Descrever procedimento cirúrgico de

anuloplastia concêntrica do anel mitral sem prótese, isolada
ou associada à ressecção quadrangular com plicatura póstero-
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INTRODUCTION

Rheumatic disease is at epidemic levels in poor regions,
giving a high prevalence (2/1000 inhabitants) and affecting
children and teenagers and even young adults. The disease
normally involves the heart muscle and almost always
leaving valvar sequels [1].

Rheumatic mitral insufficiency is, without doubt, the
most common injury. In order to correct it using prostheses
in children and adolescents there are limitations. These
limitations are due to either socioeconomic reasons, as using
metallic prostheses requires the maintenance of long-term
anticoagulation, or due to the high morbidity rate, when
biological prostheses are used owing to their early
degeneration. The technique of concentric mitral
annuloplasty without the use of a prosthesis was developed
in our institution but it is a procedure which is infrequently
reported in the literature.

METHOD

Between February 1986 and February 2001, 790 procedures
involving the mitral valve were performed in the
Cardiovascular and Thoracic Surgery Department of the Real
Hospital Português de Beneficência in Pernambuco, Brazil.
Forty-one of the operations were in children or under twenty-
year-old adolescents (mean 9.7 years). Twenty (48.7%) of the
patients were female and 21 (51.3%) were male. Rheumatic
fever was responsible for the injury in 92.6% and myxomatous
degeneration in 7.4% of the patients. In the preoperative
period, 22 (53.6%) patients were in functional class III and 19
(46.4%) in functional class IV, following repetitive rheumatic
fever events. Some patients were operated on in the acute
phase of the disease, aggravated by malnutrition (Table 1).

The surgical technique employed was concentric mitral
annuloplasty without the use of a prosthesis, which is
performed by anchoring two 2-0 Ethibond threads on a Teflon
felt, taking as a reference point for the beginning of the
circular running stitches, the middle of the annular
implantation of the anterior leaflet. From there, with one
thread a running stitch is made in an anti-clockwise direction,
deep into the annulus to the mid-point of the annular
implantation of the mural or posterior leaflet. Utilizing the

medial do anel mitral, e analisar os resultados imediatos e
tardios obtidos.

Método: Entre fevereiro de 1986 e fevereiro de 2001,
realizamos 790 procedimentos abordando a valva mitral, 41
foram realizados em crianças e adolescentes menores de 20
anos (média de 9,7 anos). Vinte (48,7%) pacientes eram do
sexo feminino e 21 (51,3%) do masculino. A doença reumática
foi responsável pelas lesões em 92,6% dos casos e a
degeneração mixomatosa em apenas 7,4%. No período pré-
operatório, 22 (53,6%) pacientes estavam em classe funcional
III e 19 (46,4%) em classe funcional IV, advindos de repetidos
surtos de febre reumática, agravados pela desnutrição. A
técnica cirúrgica utilizada foi a anuloplastia concêntrica,
aplicada isoladamente ou em associação à ressecção
quadrangular com plicatura póstero–medial. O curso do
seguimento pós-operatório foi de 7 meses a 15 anos (3/2/1986
a 12/2/2001).

Resultados: A mortalidade hospitalar foi de 2,4%. Os
pacientes receberam alta sem sopro sistólico de regurgitação
mitral. Dois pacientes apresentaram, ao longo dos anos (4 e
11 anos), estenose mitral e necessitaram reoperação, um deles
operado com dois anos de idade. Dois doentes foram
reoperados para corrigir disfunção aórtica previamente
abordada por plastia (12 e 18 meses após a primeira operação),
morrendo e contribuindo para mortalidade tardia de 5%.

Conclusão: Consideramos a técnica empregada um
procedimento alternativo, válido, de aplicação preferencial
em crianças e adolescentes, de fácil reprodução e de
baixíssimo custo.

Descritores: Valva mitral, cirurgia. Valvas cardíacas,
cirurgia. Insuficiência da valva mitral, cirurgia. Febre
reumática, complicações.

Table 1. Profile and postoperative evolution of the patients
submitted to annuloplasty

Age

Gender

Etiology

functional

Class

(NYHA)

Mortality

Reoperations

Follow up

0 – 5

6 – 10

11 – 15

16 - 20

Male

Female

Rheumtic

Degenerative

III

IV

7 months to 15 years

Nº of Patients

7

11

14

9

21

20

38

3

22

19

3

5

%

17.2

26.8

34.1

21.9

51.3

48.7

92.6

7.4

53.6

46.4

7.2

12.1
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other 2-0 Ethibond thread, we followed the same route,
completing half of the mitral valve with two layers of running
stitches. Another 2-0 Ethibond thread is passed through
the Teflon felt which serves as anchoring for the first sutures.
Each of the thread loops is sutured deeply in the annulus,
this time in a clockwise direction so that both threads reach
the medial portion of the posterior leaflet. Another Teflon
felt patch is used to anchor the four threads. A previous
comparison of the anterior leaflet enables the correct choice
of diameter for the atrioventricular obturator (Nº 23, 25, or
27), which is inserted behind the mitral valve. The two double
running stitches are tightened like a tourniquet, adjusting

the new mitral valve to the diameter of the obturator. Tying
off the threads completes the concentric annuloplasty
procedure (Figures 1 & 2).

Quadrangular resection and posteromedial plicature of
the mitral valve is a classical procedure already described
[2,3], which was also used. Its association to concentric
annuloplasty is an extra resource of the procedure. The
application of quadrangular resection as an associated
procedure to concentric annuloplasty was made in 11
(26.2%) patients – Table 2. Concentric annuloplasty is
indicated in all cases where there is dilation of the mitral
valve with whole or thickened cuspids (Figure 3).

Fig. 2 - Aspects of the annuloplasty technique (A) – Insufficient mitral valve (B) – Double running stitches of the mitral annulus (C) –
Measurement of the desired diameter (D) – Final aspect

Fig. 3 - Preoperative transesophageal echocardiogram

Table 2. Procedures performed

Procedures performed

Concentric annuloplasty

Annuloplasty + quadrantectomy

Annuloplasty + aortic prosthesis

Annuloplasty + aortoplasty

Mitral + tricuspid annuloplasty

Annuloplasty + quadrantectomy +

aortoplasty

Annuloplasty + quadrantectomy +

aortic prosthesis

Nº of Patients

22

6

6

1

1

2

3

%

53.6

14.6

14.6

2.4

2.4

4.8

7.4

Fig. 1 – Surgical aspects of the annuloplasty technique (A) – Insufficient mitral valve (B) – Double running stitches of the mitral annulus (C)
– Measurement of the desired diameter (D) – Final aspect associated with quadrantectomy of the posterior leaflet
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Functional
class
NYHA

I
II
III
IV

Table 3. Evolution of the NYHA functional class

Preoperative

22
19

late
postoperative

16
18
2

Immediate
postoperative

26
11
3

Fig. 4 – Postoperative transesophageal echocardiogram

All the patients were operated on under cardiopulmonary
bypass using cannulation of the two vena cavas and the
ascending aorta, moderate hypothermia, myocardial
protection with normothermia sanguineous cardioplegia
(repeated when necessary) complemented with 0.9% saline
solution ice in the pericardial cavity. The mean time of
perfusion was 30.5 minutes and 21 minutes when only the
concentric annuloplasty was performed. The average time
of aortic clamping was 22 minutes and 16 minutes for
concentric annuloplasty in isolation. In the postoperative
period, care was taken in the routine established for heart
surgery using cardiopulmonary bypass.

RESULTS

One (2.4%) death occurred in the immediate
postoperative period owing to myocardial failure and two
deaths following reoperations to correct failure of the
previously performed aortoplasty (12 and 18 months after
the initial surgery). Four reoperations were performed, two
to correct aortic dysfunction and two other patients who
evolved with mitral stenosis (4 and 11 years) after
annuloplasty owing to progression to rheumatic diseases.
One was first operated at 23 months and again at 11 years.

Nineteen (46.5%) patients who had functional class IV
and 22 (53.6%) patients who had functional class III in the
preoperative period improved to functional classes I and II.
Only one patient who had functional class III in the
preoperative period continued as class III – Table 3.

Mitral valve insufficiency in isolation or associated with
aortic valve insufficiency constitutes the most common
injury and is responsible for an early clinical picture of severe
congestive heart failure. In the preoperative period this group
of patients is classified as functional classes III and IV of
the NYHA classification. This group accounts for a large
number of valve surgeries.

The statement that mitral valve dilation is not responsible
for mitral failure [4] was not verified in our experience. In our
cohort, mitral insufficiency is the most common sequel of
rheumatic fever, representing 92.6% of this series, which
began in the phase of rheumatic carditis, causing an increase
in the cardiothoracic index, responsible for mitral annulus
dilation and, consequently, mitral insufficiency. This does
not necessarily imply the existence of structural alterations
of the chords and leaflets.

The repetitive episodes of rheumatic fever and the clinical
difficulty to control congestive heart failure in this group
lead these patients to a surgical solution, even the younger
patients. Our youngest patient was 1 year and 11 months old
and the oldest was 20 years old (mean of 9.7 years).

In the correction of rheumatic mitral insufficiency of
children and adolescents, if the surgeon chooses to utilize a
valvar prosthesis he will face dilemmas of socioeconomic
origins. If the surgeon uses a metallic prosthesis, the
difficulties involved with maintaining anticoagulation must
be considered and on using a biological prosthesis, the
elevated mortality associated to early degeneration must be
remembered.

Hence, there is a necessity to give value to surgical

The actuarial survival curve is 92.7%, with 86.8% of the
patients reoperation-free in a period of from 7 months to 15
years (Figure 4).

COMMENTS

Poverty facilitates the high incidence of rheumatic fever
in our communities, increasing the appearance of valvar
sequels, involving one or more heart valves in children and
adolescents.
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