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After successful PMC, what do the results show at 20 years? 
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P
ercutaneous mitral commissurotomy (PMC) is 
the treatment of choice for severe symptomatic 
mitral stenosis (MS) in the absence of contra-
indications.1,2 Results beyond 20 years are now 

available, which allow for the prediction of long-term 
results and, as a consequence, play an important role 
in patient selection.3-7 The overall clinical long-term 
results of PMC are good. In a large series from Europe, 
the 20-year rate of survival without intervention (either 
re-PMC or surgery) was 34.4% ± 2.1%, and 30.2% ± 2% 
of the patients were in New York Heart Association 
(NYHA) class I or II (Figure 1).4 

Prediction of long-term results is multifactorial.3,4,8 
It integrates clinical variables such as age, NYHA class 
before PMC, history of previous commissurotomy, 
severe tricuspid regurgitation, cardiomegaly, atrial 
fibrillation, high pulmonary vascular resistance, valve 
anatomy (as assessed by echocardiography scores), and 
the results of the procedure (ie, postprocedural valve 
area, mean mitral gradient after PMC). The various pre-
dictive factors of late functional results have been com-
bined in a scoring system and are shown in Table 1. 

LONG-TERM OUTCOMES PREDICTED BY 
IMMEDIATE RESULTS AFTER PMC
Poor Initial Outcomes

When the immediate results are unsatisfactory (valve 
area < 1.5 cm2 and/or mitral regurgitation > 2/4), mid-
term functional results are usually poor, and surgery, 

when feasible, is usually required shortly thereafter.4 
If there is severe traumatic mitral regurgitation, early 
surgery is recommended, especially when it is associ-

Figure 1.  Twenty-year results of PMC survival without rein-

tervention and NYHA class I or II. Good functional results after 

PMC in the entire population and according to immediate 

results. Good functional results are defined as survival consid-

ering cardiovascular-related deaths without mitral surgery or 

repeat PMC and in NYHA functional class I or II. Kaplan-Meier 

rates are presented with their standard errors. Reprinted from 

Bouleti C, Iung B, Laouénan C, et al. Late results of percutane-

ous mitral commissurotomy up to 20 years: development and 

validation of a risk score predicting late functional results from 

a series of 912 patients. Circulation. 2012;125:2119-2127.
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TABLE 1.  PREDICTIVE FACTORS OF POOR LATE FUNCTIONAL RESULTS AFTER GOOD IMMEDIATE RESULTS OF 
PERCUTANEOUS MITRAL COMMISSUROTOMY*  

Adjusted Hazard Ratio 
(95% CI)

P Points for Score 
(0–13)†

Age (y) and final MVA (cm2)

< 50 and MVA ≥ 2 1 – 0

< 50 and MVA 1.50–2
or 
50–70 and MVA > 1.75

2.1 (1.6–2.9) < .0001 2

50–70 and MVA 1.50–1.75
or
70 and MVA ≥ 1.50

5.1 (3.5–7.5) < .0001 5

Valve anatomy and sex

No valve calcification 1 – 0

Valve calcification Female: 1.2 (0.9–1.6) .18 0

Male: 2.3 (1.6–3.2) < .0001 3

Rhythm and NYHA class

Sinus rhythm 
or
atrial fibrillation and NYHA class I–II

1 – 0

Atrial fibrillation and NYHA class III–IV 1.8 (1.4–2.3) < .0001 2

Final mean mitral gradient (mm Hg)

≤ 3 1 – 0

3–6 1.1 (1–1.8) .05 1

> 6 2.5 (1.8–3.5) < .0001 3

Abbreviations: CI, confidence interval; MVA, mitral valve area; NYHA, New York Heart Association. 
*Good immediate results of percutaneous mitral commissurotomy are defined by a valve area ≥ 1.5 cm2 with no regurgitation > 2/4.
†A total score between 0 and 2 corresponds to a 15-year rate of predicted good functional results of 72%, a score between 3 and 5 corresponds to a 
49% predicted rate, and a score between 6 and 13 corresponds to a 28% predicted rate.
Modified from Bouleti C, Iung B, Laouénan C, et al. Late results of percutaneous mitral commissurotomy up to 20 years: development and validation 
of a risk score predicting late functional results from a series of 912 patients. Circulation. 2012;125:2119-2127.
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ated with severe pulmonary hypertension. In the other 
cases, especially if the patient is symptomatic, surgery 
is indicated in the following weeks and close follow-up 
is required. Surgery should also be considered when 
mixed mitral disease or significant residual stenosis 
is present. The indications and the timing of surgery 
will depend on the patient’s symptoms and surgical 
risk. Close follow-up is needed and exercise evaluation 
may be helpful for determining the timing of surgery. 
Here, valve replacement is necessary in almost all cases 
because of the unfavorable valve anatomy responsible 
for the poor initial results.

Good Initial Outcomes
After successful PMC, the associated survival rates are 

excellent, the need for secondary surgery is infrequent, and 
functional improvement occurs in most cases. Twenty-
year rates of cardiovascular survival without reintervention 
(repeat PMC or surgery) were estimated at 37.8% ± 2.3% 
and 33.3% ± 2.2% of the patients were in NYHA class I or II 
at last follow-up.4 When functional deterioration occurs, it 
is late and mainly related to restenosis.3,4,7-9 

Restenosis
Restenosis following PMC has generally been defined 

by a loss of > 50% of the initial gain, with a valve 
area < 1.5 cm2. After successful PMC, the incidence of 
restenosis is usually low, between 2% and 40%, at time 
intervals ranging from 3 to 10 years. Reintervention is 
indicated when symptoms or pulmonary hypertension 
occur. Re-PMC can be considered in selected patients: 
(1) who have had an initially successful PMC, (2) if reste-
nosis occurs after several years, (3) if there are favorable 
characteristics for PMC, and (4) if the predominant 
mechanism of restenosis is commissural refusion.10 In 
the other cases, including those with unicommissural 
refusion where the other commissure remains open, sur-
gery should be considered.11 In patients with restenosis 
who remain asymptomatic, follow-up visits should be 
more frequent. Finally, PMC may have a palliative role in 
patients who present with suboptimal valve anatomy for 
PMC, but who are also not surgical candidates.

Follow-Up Protocols
Follow-up studies using sequential echocardiography 

have shown that the degree of mitral regurgitation on 
the whole remains stable, or slightly decreased, during 
follow-up.12 Atrial septal defects will close later in most 
cases. The persistence of shunts is related to their mag-
nitude or to unsatisfactory relief of MS. Successful PMC 
also reduces embolic risk.13 There is no direct evidence 
that PMC reduces the incidence of atrial fibrillation.14

CONCLUSION
The long-term results of PMC are satisfactory up to 20 

years after a successful PMC procedure. Follow-up after 
PMC mainly relies on a comprehensive examination early 
after PMC and a timely and appropriate indication for 
subsequent reintervention.  n
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