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ABSTRACT

Ballon mitral valvuloplasty and closed mitral valve commissurotomy were
performed in 450 and 127 patients, respectively. Also, 254 patients with severe
mitral stenosis were enrolled in a prospective randomized trial comparing the two
procedures.

Immediately after balloon mitral valvuloplasty, mean left atrial pressure was
11.38+3.54 mmHg, transmitral valve gradient was 1.8+2 mmHg, and mitral valve
area was 2.4+ 0.4 cm? (all p<0.0001). Atone week follow up after surgical mitral
commissurotomy, transmitral valve gradient was 6.412.4 mmHg and mitral valve
areawas 1.8510.45 cm? Two cases of severe mitral regurgitation occurred in each
group. There was onecase ofdeathduetoinfection in the surgical commissurotomy
group. Mild to moderate mitral regurgitation occurred in 36 patients (28.3%) in the
surgical commissurotomy group whereas 11 patients (8.7%) developed only mild
mitral regurgitation in the balloon commissurotomy group. The success rate was
96.8% in each group. We conclude that immediate hemodynamic results of
balloon mitral commissurotomy, if not superior, is as favorable as surgical
commissurotomy and is the treatment of choice in selected cases.
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INTRODUCTION

Treatment of rheumatic mitral stenosis by surgical closed
commissurotomy was firstattempted in 1923.! Percutaneous
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balloon mitral valvuloplasty was first described by Inoue as
an alternative to the surgical approach.?? Previous studies
have reported successful immediate hemodynamic and
symptomatic results,*’” even in the presence of calcified
mitral stenosis® or severe pulmonary hypertension.’ Although
comparisons of balloon mitral valvuloplasty with surgical
closed mitral comissurotomy have shown similar short-
term hemodynamic results,' this study was designed to
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Table I: Base-line characteristics of 577 patients in whom PTMC or
CMYVC was attempted.*

Age (yr) CMVC (n=127) PTMC (n=450)
15-53 15-55
Sex: Male 29 (23%) 97 21%)
Female 98 77%) 353 (79%)
NYHA class
23 127 383  (85%)
4 = 67 15%)
Rhythm: Sinus 127 391 (87%)
Atrial fibrillation - 59 (13%)
Previous CMVC - 24 53%)
Associated cardiac disease:
Tricuspid Regurgitation 22 (17%) 76 (16.8%)
Aortic Regurgitation 16 (12.5%) 57 (129%)
Tricuspid Stenosis - 4 (0.9%)
M.V. Morphologic Score <8 - 395 (87.7%)
Score >8 - 55 (123%)
Mitral valve calcification - 15 3.3%)

* PTMC = Percutaneous transvenous mitral commissurotomy.
CMVC= Closed mitral valve commissurotomy.

compare balloon commissurotomy with surgical closed
commissurotomy in a larger group of patients.

PATIENTS AND METHODS

Between February 1992 and September 1994, 577 patients
with severe rheumatic mitral stenosis were randomized for
balloon valvuloplasty (450 patients) and surgical closed
mitral commissurotomy (127 patients). There were 126
males and 451 females. The mean age was 32 years (range
15-55). We enrolled 254 patients with severe mitral stenosis
in a prospective randomized trial comparing the two
procedures. The baseline clinical and echocardiographic
characteristics of both groups are summarized in Table L

15 percentof the patients who underwentballoon valvulo-
plasty were in New York Heart Association (NYHA) class
IV and the remaining were in classes II and III.

Patients with more than mild mitral regurgitation or left
atrial thrombus were not considered to be candidates for
balloon valvuloplasty or closed mitral commissurotomy.

Echocardiographic Evaluation

Two dimensional and Doppler echocardiography was
performed before and 24 hoursafterthe balloon valvuloplasty
and one week after surgical commissurotomy in all 254
patients. The presence of left atrial thrombus, the degree of
mitral regurgitation and the morphologic features of the
mitral valve were assessed ineach patient. A semiquantitative
echocardiographic score as described by Wilkins was
obtained in each patient by assigning scores for valvular
thickening, mobility, calcification and subvalvular disease.

260

The four scores for each patient (ranging from 0 to 4) were
added to obtain the overall mitral valve echocardiographic
score (range 0 to 16).

Commissurotomy

Balloon commissurotomy was performed by the
transseptal approach with a single balloon (Inoue balloon
catheter) inallpatients. The balloon diameters were between
24 and 30mm. Left atrial and left ventricular pressures were
recorded immediately after each dilatation. Surgical closed
commissurotomy was performed with the standard left
lateral thoracotomy approach with a Tubbs dilator inserted
via a left ventriculotomy.

RESULTS
Immediate results
Balloon mitral valvuloplasty wasperformed successfully
in 123 of the 127 patients (96.8%) and resultedin adecrease
in left atrial mean pressure from 27+7 mmHg to 1113
mmHg (p<0.0001) and a decrease in transmitral valve
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Fig.1. Hemodynamic results of balloon mitral valvuloplasty.
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Table II: Clinical and hemodynamic results of balloon valvuloplasty.

Total Patients |Failure|Clinical Success |Pressure gradient

M.V. Area (Cm?)|Mitral Regurgitation

127 4 96.85%

Before 217
After 1.8 +2

Before 0.9+0.2
After 2.4_i0.4

13 (10%) l

Table III. Comparison of complications for balloon commissurotomy
and surgical closed commissurotomy.

Complications CMVC PTMC
Mitral regurgitation (1+ to 2+) 36 (28%) 11 (8.7%)
Severe mitral regurgitation 2 (1.5%) 2 (1.5%)
Atrial septal defect 0 4 (3%)
Mitral valve replacement 2 (1.5%) 2 (1.5%)
Open mitral valve commissurotomy 1 (08%) 2 (1.5%)
Thromboembolism - -

Failure: Pericardial entrance - 1 (0.8%)
Failure of septostomy - 1 (0.8%)
Failure of L.V. Entrance - 1 (0.8%)
Death 1 (0.8%) 0 (0.8%)

Table IV: Relation between echocardiographic score and clinical results.

Results Echocardiographic [Echocardiographic Total
Score <8 (n =111) | Score >8 (n = 16)
Failure 1 0.9% 3 18.7% 4
Success Rate 110 99% 13 81% 96.8%
MR (1+ to 2+) 8 7% 3 18.7% 11
Severe MR 0 2 12.5% 2
Clinical Success 99% 81% 96.8%

gradient from21+7to 1.8£2mmHg (p<0.0001) and increase
in the mitral valve area from 0.9+0.24 cm? to 2.4+0.4 cm?
(p<0.0001, Fig. 1 and Table II). Cine left ventriculography
was done before and after valvotomy in all 127 patients to
assess mitral regurgitation.

Immediately after the procedure, 11 patients developed
mild new mitral regurgitation and two patients had severe
regurgitation. Two-dimensional and Doppler
echocardiographic study of the 127 patients after surgical
commissurotomy demonstrated mild new mitral
regurgitation (1+ to 2+) in 28 patients, 3+ ia 8 patients and
severe regurgitation in two patients.

The mean transmitral valve gradient decreased from
22.5+ SmmHg to 6.4+ 2.4 mmHg and the mitral valve area
increased from 1 £0.25 cm? to 1.95+0.45 cm?. The success
rate was 96.8% in this group.

Complications

Complications of surgical closed and balloon mitral
commissurotomy are shown in Table III. Two patients in
each group developed severe mitral regurgitation, all
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underwent uncomplicated mitral valve replacement. 11
balloon commissurotomy patients and 36 closed
commissurotomy patients developed new mild to moderate
mitral regurgitation. There was one case of death due to
‘infection in the surgical commissurotomy group. Oximetry
showed the presence of a hemodynamically insignificant
interatrial shunt in four balloon commissurotomy patients.
It was not possible to perform transseptal catheterization or
to dilate the valve in one patient. One patient developed
cardiac tamponade treated successfully by pericardiocentesis
followed by emergency open mitral valve commissurotomy.
No deaths or thromboembolic events occurred during
hospitalization in the balloon commissurotomy group.

DISCUSSION

In our study, balloon mitral commissurotomy was done
successfullyin 96.8 % of patientsin whom it was attempted,
and resulted in immediate symptomatic improvement in all
patients. Patients with echocardiographic score less than 8
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had asuccess rate of about99% (TableIV). Previous reports
have given similar results.%'"'> The success rate in the
surgical commissurotomy group was 96.8%. These
observations agree with surgical data that indicate that
patients with pliable valves and absence of calcification
have better initial results and long term prognosis after
closed commissurotomy, 116

The transmitral valve gradientimmediately after balloon
valvotomy was 1.8+2 mmHg versus 6.4+2.4 mmHg one
week after closed commissurotomy (p<0.005), and mitral
valve areawas 2.4+ 0.4 cm? versus 1.85+ 0.4 cm’respectively
(p<0.005). These data suggest the superiority of
hemodynamic results of balloon mitral commissurotomy
compared with closed mitral commissurotomy. Although
the occurrence of severe mitral regurgitation was nearly
equalin both groups, the incidence of new mild to moderate
regurgitation was significantly higher in the surgical group
(28.3% versus 8.7%). There were no deaths in the balloon
valvuloplasty group versus one death in the surgical group.
Our findings suggest that the immediate results of balloon
mitral valvuloplasty are at least as favorable as surgical
closed mitral valve commissurotomy, if not superior to it,
with significantly less discomfortand shorterhospitalization.
A prospective study will be needed to compare open mitral
commissurotomy and balloon valvuloplasty in patients with
similar anatomy.
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