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Percutaneous mitral valvotomy in rheumatic mitral
stenosis: a new approach
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SUMMARY Three patients with rheumatic mitral stenosis were treated with percutaneous mitral
valvotomy. A Brockenbrough catheter was advanced transseptally into the left atrium and then
into the left ventricle over a long guide wire. An angle wire loop retriever was advanced through
a 10 Fr straight catheter via the femoral artery into the left ventricle. The retriever was used to

catch the flexible end of the long guide wire. This end of the long guide wire was then drawn out

of the right femoral artery by the retriever through the straight catheter. The straight catheter was
left in the descending aorta; the Brockenbrough catheter was removed and a 7 Fr balloon catheter
was introduced percutaneously over the long guide wire through the femoral vein. This balloon
catheter was used for interatrial septal dilatation and right femoral venous dilatation. In two

patients this catheter was replaced over the long guide wire with a 9 Fr Schneider-Medintag
Gruntzig catheter (3 x 12 mm diameter when inflated) and in the other by a Mansfield (18 mm
diameter when inflated). The procedure was well tolerated in these three patients and there were

no complications. Haemodynamic function improved, there was appeciable decrease in dyspnoea,
and exercise tolerance was increased.
This procedure has several advantages: the balloon is more easily positioned through the mitral

valve; the stability of the balloon during inflation is improved by traction at both ends of the long
guide wire; and there is the option of rapidly exchanging one balloon for a larger one over the long
guide wire. This technique seems to be less arrhythmogenic and results in less blood loss because
manual compression of the femoral vessels after the procedure is easier.

Closed or open mitral valvotomy are commonly used
to treat mitral valve stenosis and the long-term re-
sults are good.'`3 Recently several workers have
proposed percutaneous balloon dilatation as a treat-
ment ofvalve stenoses, such as congenital pulmonary
stenosis and congenital aortic stenosis, in chil-
dren.4-6 The results of balloon dilatation of the mi-
tral valve are also good in adults and young patients
with rheumatic valve stenosis.7-12 Various tech-
niques have already been used to achieve valvotomy.
We describe a new technique for percutaneous bal-
loon mitral valvotomy that we used in three cases of
rheumatic mitral valve stenosis.

Patients and methods

CASE 1
A 44 year old white man with chronic rheumatic
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mitral valve disease was admitted to our hospital
with increasing dyspnoea despite treatment with di-
uretics and vasodilators. He had a murmur indi-
cating mitral stenosis without regurgitation. The
electrocardiogram showed a sinus rhythm with left
atrial hypertrophy. Echocardiographic studies re-
vealed severe mitral stenosis with moderate thick-
ening of the mitral leaflets and subvalvar apparatus.
There was evidence of moderate enlargement of the
diameter of the atrium (5cm) but ventricular size
and function were normal. Cardiac catheterisation
was performed to evaluate the severity of the mitral
stenosis. The mean gradient across the mitral valve
during diastole (calculated by planimetry) was

23mmHg; cardiac output (calculated by thermo-
dilution) was 4 8 1/min, and the calculated area of the
mitral valve was 1 13 cm2. Left ventriculography
showed well preserved ventricular function and no

evidence of mitral regurgitation. The results of coro-
nary angiography were normal. A pulmonary arte-

riogram with venous phase showed moderate
enlargement of the left atrium and no evidence of
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atrial mural thrombus. Surgical mitral valve com-
missurotomy was recommended but the patient
refused. Treatment by percutaneous dilatation was
then suggested. The patient agreed to the procedure
and gave his informed consent.

CASE 2
A 62 year old woman who had had rheumatic valve
disease since 1938 was admitted to our hospital for
evaluation of mitral valve stenosis. For 24 months
exertional dyspnoea had become progressively worse
despite treatment with diuretics and vasodilators.
There was a loud first heart sound with an opening
mitral snap and a faint diastolic rumble of mitral
stenosis. There was no evidence of pulmonary arte-
rial hypertension. The electrocardiogram showed
atrial fibrillation. Echocardiographic studies showed
moderate mitral stenosis but the leaflets and sub-
valvar apparatus were not thickened. The diameter
ofthe left atrium was enlarged (5A4 cm) but there was
no evidence of mitral thrombus. Cardiac cath-
eterisation showed a diastolic mean gradient across
the mitral valve of 5 mm Hg, a cardiac output (calcu-
lated by thermodilution) of 1 7 1/min, and a calcu-
lated mitral valve area of 0-60 cm2. An isoprenaline
test was carried out. When the heart rate was 170
beats/min, the diastolic mean gradient across the mi-
tral valve was 36 mm Hg and the calculated mitral
valve area was 0-31 cm2. Left ventriculography
showed good ventricular function without evidence
of mitral regurgitation. Coronary angiography was
normal. The pulmonary arteriogram with venous
phase showed a considerably enlarged left atrium
and no evidence of atrial mural thrombus. After the
procedure was discussed and explained the patient
gave informed consent to percutaneous balloon di-
latation of the mitral valve.

CASE 3
A 60 year old woman was admitted to our hospital
with severe exertional dyspnoea and paroxysmal
atrial fibrillation. There was a loud first heart sound
followed by a grade 2/6 pansystolic murmur indi-
cating mitral regurgitation. The pulmonary com-
ponent of the second heart sound was increased and
there was an opening snap and a diastolic rumble
indicating mitral stenosis. The electrocardiogram
showed sinus node rhythm with occasional pre-
mature supraventricular complexes, incomplete
right bundle branch block, and hypertrophy of both
atria. Cardiac fluoroscopy showed calcifications of
the mitral valve. Cross sectional echocardiography
showed severe mitral stenosis and calcification of the
two leaflets and mitral annulus. There was no evi-
dence of enlargement of the diameter of the left
atrium (4 2 cm). Left ventricular function was well

preserved and the right atrium and right ventricle
were enlarged. The patient was treated with frus-
emide, a vasodilator, amiodarone, and an anti-
coagulant. Cardiac catheterisation showed
pulmonary hypertension (systolic pulmonary pres-
sure 115, diastolic 37, mean 62 mm Hg). The mean
diastolic gradient across the mitral valve was 27 mm
Hg, the cardiac output (thermodilution technique)
was 3-4 1/min, and the calculated mitral valve area
was 0 54 cm2. Left ventriculography showed normal
left ventricular function with moderate mitral valve
regurgitation. Coronary angiography was normal.
After the procedure was discussed and explained the
patient gave informed consent to percutaneous bal-
loon dilatation of the mitral valve.

Balloon dilatation procedure

Patients were premedicated with 30 mg of oral
diazepam 30 minutes before the procedure. A 8 Fr
pigtail catheter was advanced from the left femoral
artery into the ascending aorta. The right heart was
catheterised from the left femoral vein with a triple
lumen Swan-Ganz catheter. Right heart oximetry
series were performed. A 10 Fr straight catheter
(Cook) was advanced into the left ventricle from the
right femoral artery. A 8 Fr Brockenbrough catheter
(USCI) was inserted into the left atrium through
the right femoral vein by the transseptal catheter
technique. Heparin (10 000 UI) was given. The
Brockenbrough catheter was advanced into the left
ventricle over a long guide wire (AHS: 400 cm long,
0 035 inch diameter). Then an angle wire loop re-
triever (Cook: 100 cm long, with a loop 25 mm di-
ameter formed by 0-015 inch braided cable) was
advanced through the 10 Fr straight catheter. The
retriever was placed in the left ventricle and was used
to catch the flexible end of the long guide wire. The
retrieved end of the long guide wire was drawn out
of the right femoral artery through the straight cath-
eter. The straight catheter was left in the descending
aorta (fig 1). Then the Brockenbrough catheter was
removed and a 7 Fr balloon catheter (USCI: 7 mm
diameter when inflated) was introduced per-
cutaneously over the long guide wire by the venous
approach. This balloon catheter allowed interatrial
septal dilatation and dilated the right femoral vein at
the puncture site. This catheter was replaced over
the long guide wire by a 9 Fr Schneider-Medintag
Gruntzig catheter (Sch-30226, Trefoil Meier, 100
cm long, 3 x 12 mm diameter when inflated). An-
other type of balloon catheter (Mansfield: 18 mm
diameter when inflated) was used in the third pa-
tient. This balloon was inserted through the mitral
valve over the long guide wire without difficulty.
The balloon catheter was inflated to a pressure of400
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was well tolerated by our three patients and there
were no complications. All three showed an appre-
ciable decrease in dyspnoea and increased exercise
tolerance. They were rapidly discharged. The clini-
cal improvement was confirmed two months later.
Case 1 needed no treatment and case 2 had only
anticoagulant treatment. The table summarises the
haemodynamic data before and after balloon di-
latation of the mitral valve. Dilatation reduced the
mean gradient across the mitral valve and increased
the calculated mitral valve area in all three patients
(at rest in cases 1 and 3 and after an isoproterenol test
in case 2). Right heart oximetry showed a slight left
to right atrial shunt in patients 1 and 2. Figures 3-5
show left ventricular and pulmonary capillary or left

sB1a--:::"": ........... Iatrium pressures before and after balloon dilatation.

...4,;.js..............1,! :; j ..~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~......

Fig 1 Cineangiogram showing a long guide wire (LGW)
pushed through the Brockenbrough catheter (BC) into the
left ventricle (LV). The wire loop retriever was used to
catch the flexible end of the long guide wire. The wire loop
retriever and long guide were placed in the straight catheter
(SC) positioned in the descending aorta.

kPa with a 50% mixture of saline solution and con-
trast medium after the appropriate siting of the bal-
loon was confirmed by a mid-balloon waist (fig 2). .....

The balloon catheter was maintained in a good pos-
ition by double traction applied to both ends of the
long guide wire. The inflation-deflation cycle lasted
30 seconds to one minute. Five inflation-deflation
cycles were applied at intervals of 2-3 minutes.
During each cycle the aortic and pulmonary capil-

lary wedge pressures were continuously recorded.
All three patients tolerated the procedure well. At E

the end of the procedure the balloon dilatation cath- .;
eter was withdrawn over the wire and replaced by the
Brockenbrough catheter left in the left atrium. The
pigtail catheter introduced by the left femoral artery
was advanced into the left ventricle. The mean mitral
valve gradient was measured 20 minutes after the
procedure. In case 2 the gradient was measured both
at rest and after infusion of isoproterenol. Cardiac
output was also measured by thermodilution. A new
series of right heart oximetry measurements were
obtained to find evidence of an atrial shunt from left
to right. Left ventriculography was performed to
assess mitral regurgitation. The arterial and venous
catheters were removed. Haemostasis was achieved
by direct compression and the patients were mon-
itored in the intensive care unit for 24 hours. (

Fig 2 Cineangiogram showing a trefoil balloon (3 x 12
Results mm in diameter) centred across the mitral valve. (a) The

Percutaneous balloon dilatation of the mitral valve
balloon was indented by the stenotic mitral valve (arrows).
(b) Full inflation of the balloon.
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Fig 3 Simultaneous left atrial (LA) and left ventricular (LV) pressures in case 1 before balloon dilatation of the mitral
valve (a) and after balloon dilatation of the mitral valve (b) at rest and after isoproterenol.

Discussion

The usual treatment for mitral stenosis is surgical
intervention and surgical mitral commissurotomy

remains a reliable treatment for pure mitral steno-

sis.1-3 Recently in vitro and in vivo studies have
shown the efficacy of mitral transvalvar dilatation by
balloon catheter.7 10 13 The percutaneous technique

_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Table Haemodynamic data measured before and after valvotomy

Before valvotomy After valvotomy

Case Age (y) Cardiac
No and sex rhythm HR Mean LAP MVA MVG HR Mean LAP MVA MVG

1 44 M SR 77 25 1-13 23 97 18 1-80 10
2 62 F AF 73 11 0-60 5 90 4 1 90 2

157 24 0-31 36 176 4 1-07 15
3 60 F SR 83 37 0 54 27 82 17 0-82 16

AF, atrial fibrillation; HR, heart rate (beats/min); LAP, left atrial pressure (mm Hg); MVA, mitral valve area (cm2); MVG, mitral
valve gradient (mmHg); SR, sinus rhythm.

seems to be analogous to transvalvar dilatation by
blunt dilatating instruments used during closed
mitral commissurotomy. Various procedures have
been used for percutaneous balloon dilatation of the
mitral valve. The most usual technique is Inoue's
procedure7 8 11 12: the balloon catheter is introduced
through the femoral vein and positioned across the
mital valve after passing through the atrial septum.
This commonly causes a small interatrial shunt but
there were no deleterious side effects in reported
cases. It is often difficult to maintain the balloon
catheter in the mitral annulus during balloon
inflation.

Recently Babic et al have described a new tech-
nique for balloon dilatation in mitral stenosis. 1 The
balloon catheter is inserted percutaneously from the
left femoral artery over a long guide wire introduced
into the right femoral vein, advanced transseptally to
the left ventricle, and drawn out of the left ventricle,
the aorta, and the femoral artery using a retriever set.
According to Babic et al this procedure has several
advantages: easy positioning of the balloon through
the mitral valve, improved stability of the balloon
during inflation by traction on both ends of the long
guide wire, and no danger of creating an iatrogenic
atrial septal defect. Nevertheless, Babic's technique. , ., ,, ,,, ,.,,M,. e, , .................................................... ., " . . , . v i*. : :: ^Xs .. ...* ;2f . ' . 1 b.
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Fig 4 Simultaneous left atrial (LA) and left ventricular (LV) pressures in case 2 before balloon dilatation
of the mitral valve (a) and after balloon dilatation of the mitral valve (b).
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Fig 5 Simultaneous left atrial (LA) and left ventricular (LV) pressures in case 3 before balloon dilatation
of the mitral valve (a) and after balloon dilatation of the mitral valve (b).

needs a femoral arterial approach with frequent local
damage and considerable blood loss owing to the size
of the balloon catheter. Our technique was inspired
by Babic's technique but we use a femoral venous
approach with transseptal technique for balloon in-
troduction. With our technique there is also easier
positioning, excellent stability of the balloon across
the valve, and the option of rapidly exchanging an
undersized balloon for a larger one over the long
guide wire. Moreover, this technique seems to be
less arrhythmogenic and, because it facilitates man-
ual compression of the femoral vessels after the pro-
cedure, it reduces loss ofblood. In our three cases the
interatrial shunt after the procedure was slight or
absent.
The safety and long term effectiveness of the pro-

cedure need further assessment. But the potential
advantages of this technique over conventional sur-
gical valvotomy are shorter hospital admission,
lower cost, and perhaps less morbidity.
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