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Supravalvular Congenital Mitral Stenosis

Case Report

 Congenital supravalvular mitral stenosis is a rare
malformation characterized by the presence of a shelf-like
fibrous membrane, with 1 or 2 small orifices, covering and
obstructing the mitral valve. The membrane is positioned
closely to the mitral valve (and sometimes it is attached to
it); therefore, a preoperative diagnosis is inevitably diffi-
cult, even with the use of biplane echocardiography. Two
patients with supravalvular mitral stenosis aged 3 years
and 3 months are described. In 1 patient, a preoperative
diagnosis was made, and both successfully underwent
correction.

Supravalvular congenital mitral stenosis is a rare mal-
formation, described by Fisher 1 in 1902, and is anatomically
characterized by the presence of a stenosing ring in the
form of a shelf-like membrane above the mitral valve. This
membrane has 1 or 2 small orifices, which obstruct the left
atrial outflow. The mitral valve may be normal or deformed.
This condition has to be distinguished from abnormal
partition of the left atrium (cor triatriatum), in which a
membrane divides this cavity into 2 chambers: a dorsal
chamber, that receives the pulmonary veins and a ventral
chamber that gives rise to the left atrial appendage.

We report here 2 cases of supravalvular mitral stenosis
treated surgically. In one, the diagnosis was made prior to
surgery.

Case report

Case 1 - A 3-year-old male was born of a cesarean deli-
very with normal development. He experienced  progressive
dyspnea on effort 1 year previously, and more recently, he  ex-
perienced nocturnal dyspnea. On physical examination, he
was found to be in good overall condition and weighed 15kg.

His pulse was palpable in the 4 limbs with systemic blood
pressure of  90x60mm Hg. A sharp precordial bulging was
observed. Cardiac rhythm was regular at 80bpm. A short
diastolic thrill with presystolic accentuation was heard in
the mitral area. The pulmonic component of the second
sound and first mitral sound were accentuated. No rates
were available on pulmonary auscultation and other
physical findings were within normal limits. The electrocar-
diogram revealed sinus rhythm and evidence of right ven-
tricle hypertrophy. The chest X-ray showed intensive pul-
monary plethora and evidences of left atrium and right ven-
tricle enlargement. The child underwent cardiac catheteri-
zation that showed high pressure in the right ventricle
(74x5mmHg) and pulmonary artery (78x10mmHg ) . Left
cineventriculography did not show abnormalities. On July
4, 1989, the child underwent surgery with a diagnosis of
congenital mitral stenosis. Open-heart surgery was
performed through a midline sternal splitting incision with
total cardiopulmonary bypass. Myocardial protection was
performed with crystalloid cardioplegia and topical heart
hypothermia. The enlarged left atrium was longitudinally
opened, enabling fibrous membrane identification, located
immediately above the mitral valve, with a central opening
of 4mm in diameter. This membrane was carefully dissec-
ted. The mitral valve was normal. The left atrium was resto-
red and the procedure was ended as usual. The postope-
rative period was uneventful. Almost 12 years after the
surgery, the patient remains asymptomatic, and both
physical examination and echocardiogram are normal.

Case 2 - A 3-month-old female, the product of a normal
38-week delivery, was admitted with frank congestive heart
failure. The mother reported that the infant experienced
tiredness since birth. On physical examination, the infant
was found to have dyspnea, dehydration, and paleness.
She weighted 4.500g. Her respiratory rate frequency was 44/
min. Her cardiac rhythm was constant at 180bpm. Her pulse
was palpable in the 4 limbs with systemic blood pressure 70x
40mmHg. No murmurs could be heard. The second heart
sound had a loud pulmonary component. The liver was
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palpable 4 cm below the right costal margin. The chest X-
ray showed a cardiac area within normal limits and accentua-
ted pulmonary plethora. The electrocardiogram revealed
sinus rhythm and was suggestive of both left atrium and
right ventricle hypertrophy. The echocardiogram showed
great left ventricle enlargement and an image suggestive of
a supravalvular mitral membrane (fig. 1). Based on this
diagnosis, the child underwent surgery on October 23, 2000.
Through a median sternotomy incision, cardiopulmonary
bypass was installed and myocardial protection was perfor-
med with crystalloid cardioplegia and topical hypothermia
of the heart. The left atrium was very enlarged. A left atrioto-
my enabled identification of a membrane right above the
mitral valve with 2 small openings that allowed blood to flow
from the atrium to the left ventricle (fig. 2). This membrane
was excised enabling access to a normal mitral valve (fig. 3).
The left atrium was restored, and the surgery ended as usu-
al. Follow-up was normal, and after 6 months, the child was
asymptomatic with normal physical development.

Discussion

Congenital supravalvular mitral stenosis is a rare mal-
formation frequently associated with other cardiac defects,

such as interventricular communication, coarctation of the
aorta, subaortic stenosis, parachute mitral valve, left supe-
rior vena cava draining in the tectum of the left atrium and
cor triatriatum 2-8. Even more rare is its isolated occur-
rence, such as in the cases reported here, first described by
Chung et al 9 in 1974.

The physiologic consequence of a supravalvular mi-
tral membrane is similar to that of other obstructive abnor-
malities that can occur in the left atrium (pulmonary vein
stenosis, cor triatriatum, mitral valvular stenosis), and it
includes increases in venocapillary pressure as well as
pulmonary arterial pressure. Children who have this disease
present with precocious congestive heart failure. Clinical
signs as well as electrocardiography, radiology, and hemo-
dynamic alterations suggest mitral valve stenosis. Angio-
graphic study occasionally shows the membrane 6. Preope-
rative identification of the lesion is easier with biplane echo-
cardiography, which is the best method to identify the ana-
tomy of the obstructions of the left heart 10. However, tech-
nical limitations exist to visualization of the membrane that
is usually smaller than 1 mm and is either very close or atta-
ched to the mitral valve 7. A preoperative diagnosis was do-
ne in less than half of the operated cases 7. In one of our
patients, we could clearly identify the supravalvular mem-
brane through echocardiography.

The first surgical correction of congenital supra-
valvular mitral stenosis was described by Lynch et al 2, in
1962 in a study of 14 patients operated on at the Hospital
for Sick Children 7 in London. The study showed that
surgical correction of this anomaly, with or without as-
sociated malformations, can be successfully performed
in most cases, leading to excellent late clinical results.
Both cases presented here confirm these data, indicating
that surgery must be performed without delay in all
children with evidence of left atrial outflow obstruction.
In contrast with other forms of congenital mitral stenosis
that can be corrected by percutaneous valvu loplasty,
surgery seems to be the only possible treatment for su-
pravalvular stenosis.

Fig. 1 - Case 2 echocardiogram in which we can clearly observe supravalvular mitral
membrane.

Fig. 2 - Surgical aspect of mitral supravalvar membrane.

Fig. 3 - Surgical aspect of mitral valve after membrane resection.



84

Moraes et al
Supravalvular congenital mitral stenosis

Arq Bras Cardiol
2002; 79: 82-4.

1. Fisher T. Two cases of congenital disease of the left side of the heart. Br Med J 1902;
1: 639-41.

2. Lynch MF, Ryan NJ, Williams CR, et al. Preoperative diagnosis and surgical
correction of supravalvular mitral stenosis and ventricular septal defect.
Circulation 1962; 25: 854-61.

3. Shone JD, Sellers RD, Andeerson RC, Adams P Jr, Lillehei CW, Edwards JE. The
developmental complex of “parachute mitral valve”, supravalvular ring of the
left atrium, subaortic stenosis, and coarctation of the aorta. Am J Cardiol 1963;
11: 714-25.

4. Anabtawi IN, Ellison RG. Congenital stenosing ring of the left atrioven-
tricular canal (supravalvular mitral stenosis). J Thorac Cardiovasc Surg 1965;
45: 994-1005.

5. Macartney FJ, Scott O, Ionescu MI, Deverall PB. Diagnosis and ma nage -
ment of parachute mitral valve and supravalvar mitral ring. Br Heart J 1974;
36: 641-52.

References

6. Oglietti J, Reul GJ Jr, Leachman RD, Cooley DA. Supravalvular stenosing ring of
the left atrium. Ann Thorac Surg 1976; 21: 421-4.

7. Sullivan ID, Robinson PJ, de Leval M, Graham TP. Membranous supravalvular
mitral stenosis: A treatable form of congenital heart disease. J Am Coll Cardiol
1986; 8: 159-64.

8. Álvares S, Melo AS, Antunes M. Divided left atrium associated with supravalvar
mitral ring. Cardiol Young 1999; 9: 423-6.

9. Chung KJ, Manning JA, Lipchik EO, Gramiak R, Mahoney EB. Isolated
supravalvular stenosing ring of the left atrium: diagnosis before operation and
successful surgical treatment. Chest 1974; 65: 25-8.

10. Snider AR, Roge CL, Schiller NB, Silverman NH. Congenital left ventricular
inflow obstruction evaluated by two-dimensional echocardiography.
Circulation 1980; 61: 848-55.

11.  Abdul Aziz B, Alwi M. Ballon dilatation of congenital mitral stenosis in a
critically ill infant. Catheter Cardiovasc Interv 1999; 48: 191-3.


