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Case reports

Percutaneous balloon dilatation in congenital mitral
stenosis
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SUMMARY A three year old girl with severe congenital mitral stenosis was successfully treated by
percutaneous balloon dilatation ofthe mitral valve. Cardiac catheterisation and cross sectional and
Doppler echocardiography indicated that the orifice of the mitral valve had doubled in area. A
small atrial septal defect was found at follow up cardiac catheterisation and angiography.

Balloon dilatation of the mitral valve is a reasonable alternative to surgical treatment for typical
congenital mitral stenosis even in young children.

Since Kan et al first advocated the use of per-
cutaneous balloon dilatation for the treatment of
congenital pulmonary valve stenosis,1 the procedure
has been widely applied in this24 and in other
obstructive lesions such as aortic valve stenosis,5
coarctation of the aorta,6 peripheral pulmonary
stenoses,7 and obstructed veins.8 Balloon angio-
plasty has also been successful as a treatment for
rheumatic mitral valve stenosis in older children,
young adults, and adults.9'-2 The technique was
also used in an adolescent with congenital mitral
valve stenosis."3 We report a case of successful
dilatation of the mitral valve by percutaneous
balloon dilatation in a young child.

Case report

A girl aged 3 years and 4 months with a history of
poor exercise tolerance an,d failure to thrive was
referred for cardiac evaluation and treatment. On
physical examination she was undernourished
(weight 8-5 kg, below the third percentile) and the
findings at auscultation were typical of severe mitral
stenosis. The rest of the physical examination was
unremarkable. Chest x rays showed moderate
cardiomegaly with a cardiothoracic ratio of 0-58.
There was left atrial and right ventricular enlarge-
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ment and signs of pulmonary venous hypertension.
The electrocardiogram had a mean QRS axis of
+ 100° in the frontal plane and there was evidence of
left atrial enlargement and right ventricular hyper-
trophy. Cross sectional echocardiographic and
Doppler examination revealed mitral stenosis with a
valve area of 1 I0 cm2. After obtaining informed
consent from the parents, we performed combined
percutaneous cardiac catheterisation and selective
cineangiocardiography followed by mitral valve di-
latation from the right femoral vein and the left fem-
oral artery under general anaesthesia. The
haemodynamic findings showed moderately severe
pulmonary hypertension and a 7 mm Hg gradient
across the mitral valve (table). The left ventricular
cineangiogram disclosed severe mitral stenosis and
slight mitral incompetence. Mild tricuspid regur-
gitation and considerable enlargement of the left
atrium with a prolonged washout time in the la-
evophase were seen on right ventricular cine-
angiography.
We used the following technique for the mitral

valve dilatation. The venous catheter was replaced
by a number 8-5 French transseptal left heart cath-
eter (USCI) which was advanced to the right atrium.
A Brockenbrough needle was introduced into the
catheter and the atrial septum was punctured. The
catheter was advanced over the needle into the left
atrium and the needle was withdrawn. We then gave
100 units of heparin per kg. After the left atrial pres-
sure had been measured the catheter was advanced
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Table Cardiac catheterisation data before, immediately after, and one month after mitral angioplasty

Before After I month

Right atrium (mm Hg) (5) (8) (2)
Right ventricle (mm Hg) 65/4 66/7 51/4
Pulmonary artery (mm Hg) 65/35 (45) - 48/12 (24)
Left atrium (mm Hg) (16) (10-5) (6-5)
Left ventricle (mm Hg) 85/9 105/9 105/3 5
Aorta (mm Hg) 85/45 (65) 100/50 (72) 105/70 (82)
Qp (1/min/m2) 5-2 6 7
Qs (1/min/m2) 5-2 4 1
Qp: Qs ratio 1 0:1 0 - 16:1-0
Rp (u/m2)* 8-6 3-6
Rs (u/m2)* 11-5 19-5
Rp: Rs ratio 0-7: 1-0 0-2:1-0
Mitral valve area (cm2) 059 1-22

Numbers in parentheses are mean pressures. Qp, pulmonary flow; Qs, systemic flow; Rp, total pulmonary resistance; Rs, systemic
resistance. * Wood units.

through the mitral valve into the left ventricle. A
0-038 inch Teflon coated guide wire (180 cm long)
(Cook) was then placed in the left ventricle through
the transseptal catheter. The guide wire was looped

within the ventricular cavity and advanced through
the aortic valve to the ascending aorta. The trans-
septal catheter was removed and a 12 mm balloon
angioplasty catheter number 9 French (Medi-Tech)

(0 (i
Fig 1 (a) X ray of the 12 mm balloon catheter placed across the mitral orifice half inflated and showing an indentation
in the area of the stenotic mitral valve. (b) X ray of the 18 mm balloon catheter distended at full pressure.
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Fig 2 Left atrial angiogram in the four chamber view
showing an enlarged left atrium and a small atrial septal
defect.

was advanced over the guide wire and placed across

the mitral valve orifice (fig la). The balloon was then
inflated with diluted contrast medium at 354 kN/m2
(3 5 atm) pressure for three 10 second periods. The
procedure was repeated with an 18 mm angioplasty
catheter (fig Ib). After the balloon catheter had been
removed, the transseptal catheter was reintroduced
and the pressure measurements were repeated
(table). The arterial catheter, which had been left at
aortic valve level for continuous recording of sys-
temic pressure, was passed in the left ventricle and
cineangiography was repeated.

After balloon dilatation the transmitral valve gra-
dient decreased to 1-5 mm Hg. The left ventricular
cineangiogram showed mild mitral regurgitation
equivalent to that found at the previous angiographic
examination. The whole procedure took one hour
and 40 minutes and there were no complications.
The patient was discharged from hospital two days
later.

Physical examination after dilatation disclosed a

much softer mid-diastolic rumble in the area of the
mitral valve. There had been no murmur immedi-
ately after dilatation. Cross sectional and Doppler
echocardiographic examinations were repeated a

week later and they indicated an increase of the
mitral valve orifice to 2-34 cm2. At follow up
the patient's exercise tolerance was considerably
improved. Cardiac catheterisation performed a

month after angioplasty showed a decline in pul-
monary artery pressure and resistance and a 3 mm
Hg transmitral gradient (table). The mitral valve
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area had apparently doubled and there was evidence
of a small atrial septal defect both by oximetry and
by left atrial cineangiography (fig 2).

Discussion

Balloon dilatation of the mitral valve is an effective
method for relieving stenosis of the rheumatic mitral
valve.9'-2 It has been used in older children and
adults and even in elderly patients with calcific
mitral stenosis 14 15; no serious complications have
been reported. When balloon angioplasty of the
mitral valve was attempted in two patients with
congenital mitral stenosis it was successful in the
adolescent patient but failed in the 2 year old boy
who also had associated anomalies.'3

Despite the small size of our patient, balloon dila-
tation of the stenotic mitral valve was achieved
without complication and the procedure was not
lengthy. Haemodynamic measurements and echo-
cardiography and Doppler studies both showed that
the mitral valve orifice had doubled in area after
dilatation.
The technique we used differed only slightly from

that described by Lock et al and Kveselis et al.9 13 As
reported by Lock et al,9 the distal end of the ex-
change guide wire was placed in the ascending aorta
to facilitate replacement of the catheter. We did not
use a Swan-Ganz catheter to traverse the aortic
valve, however; we accomplished this objective by
looping the guide wire within the left ventricle. A
12 mm balloon catheter was used to facilitate the
subsequent passage of the larger 18 mm balloon
across the atrial septum. As was also seen in one of
Lock's patients,9 we found a small residual atrial
septal defect at follow up catheterisation. Never-
theless, there was clinical and haemodynamic
improvement after dilatation. To avoid creating an
atrial septal defect after transseptal mitral valve
dilatation, Babic et al performed mitral dilatation by
introducing the balloon catheter from the arterial
side.'2 All their patients were adults, however, and
it is unlikely that this technique could be applied in
young children.

Congenital mitral stenosis accounts for only 0-2%
of all congenital heart defects.'6 Four anatomical
types have been described.'7 Typical mitral stenosis
is found in nearly 50% of patients. In this type the
leaflets are thickened and are fused and the chordae
shortened. Other types are mitral stenosis as a com-
ponent of the hypoplastic left heart syndrome, the
supravalvar mitral ring, and the parachute mitral
valve. We think that for typical mitral stenosis bal-
loon dilatation is a reasonable alternative to surgical
treatment, even in young children.
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