
Temporal Trends on Percutaneous Mitral Commissurotomy:
30 Years of Experience
Cyrielle Desnos, MD; Bernard Iung, MD; Dominique Himbert, MD, PhD; Gr�egory Ducrocq, MD, PhD; Marina Urena, MD, PhD;
Bertrand Cormier, MD; Eric Brochet, MD; Phalla Ou, MD, PhD; Alec Vahanian, MD; Claire Bouleti, MD, PhD

Background-—Percutaneous mitral commissurotomy (PMC) was the first available transcatheter technique for treatment of mitral
valve diseases. Experience has led to extending the indications to patients with less favorable characteristics. We aimed to analyze
(1) the temporal trends in characteristic and outcomes of patients undergoing PMC in a single center over 30 years and (2) the
predictive factors of poor immediate results of PMC.

Methods and Results-—From 1987 to 2016, 1 full year for each decade was analyzed: 1987, 1996, 2006, and 2016. Poor
immediate results of PMC were defined as a mitral valve area <1.5 cm2 or MR (mitral regurgitation) grade >2. Mitral anatomy was
assessed using the Cormier classification and the fluoroscopic extent of calcification. Six hundred three patients were included:
111, 202, 205, and 85, respectively. Mean age increased >10 years over time (P<0.0001). Mitral anatomy was less favorable over
the years: the presence of calcification increased from 25% of patients at the beginning of PMC to >40% during the past decade
(P<0.0001) with a 3-fold increase in severe mitral calcification. Consistently, the proportion of good immediate results decreased
over time (P<0.05) but remained at 76% in 2016. Multivariate analysis showed 3 predictive factors of poor immediate results:
smaller baseline mitral valve area (P<0.0001), pre-PMC MR grade 2 (P<0.01), and the presence or amount of calcification
(P<0.001).

Conclusions-—This clinic’s patients became significantly older with more frequent and severe calcification in the past decade.
Predictive factors of poor immediate results were related to valve anatomy, including calcification. Despite challenges raised by
severe calcification, PMC was still successful in >3 out of 4 patients in recent years. ( J Am Heart Assoc. 2019;8:e012031. DOI:
10.1161/JAHA.119.012031.)
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M itral commissurotomy was one of the first available
percutaneous techniques for the treatment of valvular

diseases and has become the reference treatment for mitral
stenosis, in particular in developing countries where most
patients have favorable clinical and anatomical characteris-
tics.1,2 Percutaneous mitral commissurotomy (PMC) has thus

opened the path for other percutaneous treatments such as
transcatheter aortic valve implantation.3

Moreover, the technique initially described by Inoue in 1984
remains the reference.4 PMC thus represents a unique oppor-
tunity for theanalysisof its temporal trends throughout30 years
of experience. The evolution over the years is largely because of
the change in patients’ profile and also reflects changes in
indications of PMC. This time period corresponds to a contin-
uous decrease in the prevalence of rheumatic heart disease in
industrialized countries.5 In parallel, there was an increase in
degenerativemitral diseaseswith the aging of the population.6,7

Growing experience of operators has led to extend PMC
indications to older patients with rheumatic disease and less
favorableanatomy, includingpatientswithmitralvalvecalcification.

The aim of this study is to analyze the changes of patient
presentation over the past 30 years in a single Western country
center with extensive experience with PMC. We focused on the
presence and the extent of mitral valve calcification. We also
analyzed thepredictive factorsof poor immediate results (PIR) of
PMC and evaluated the evolution of patients’ characteristics
according to a previously described score.8
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Methods

Population
The data that support the findings of this study are available
from the corresponding author upon reasonable request.

From mid-1986 to 2016, 1 full year for each decade
was chosen to analyze the temporal trends over 30 years.
Since the first PMC was performed in March 1986 in our
institution, we instead chose 1987 from January 1 to December
31 to illustrate a full year of the beginnings of PMC. We then
analyzed the years 1996, 2006, and 2016, from January 1 to
December 31. All consecutive patients who underwent PMC
during these 4 years were included in the study and their data
were prospectively entered in a computerized database starting
in 1986 as previously detailed.8,9 All patients provided their
written agreement before PMC, and independent review board
approval was obtained by the local Ethics Committee.

PMC Procedure
All procedures were performed using an antegrade transve-
nous approach by the same team. The main difference in the

material used over the years is the use of a single- or double-
balloon in 1987 and the adoption of the Inoue Balloon in
1990, as previously detailed.10

PMC was performed under echocardiographic guidance
according to the stepwise technique when using the Inoue
balloon. Contraindications to PMC have been previously
described and correspond to the guidelines.1,10

Measurements
Echocardiographic examinations were performed on the day
before PMC and 24 to 48 hours after PMC by experienced
echocardiographers over the 30 years. On the basis of
transthoracic echocardiography, mitral valve anatomy was
classified into 3 groups according to the Cormier classifica-
tion as previously described.11 Cormier group 3 corresponds
to the presence of mitral calcification of any extent confirmed
by fluoroscopy. The extent of calcification was further graded
into 4 groups, from small nodule (grade 1) to extensive
calcification (grade 4) according to fluoroscopic examination,
as previously described.12

The reference measurement for mitral valve area (MVA)
was planimetry using 2D TTE (transthoracic echocardiogra-
phy), as recommended,1,2 and in case of missing data the use
of Doppler half-time measure. Mitral regurgitation was graded
according to Sellers classification in 1987 and 1996 and to
semiquantitative or quantitative echocardiographic analyses
afterwards.

Definitions
Good immediate results of the PMC were defined by a
composite criterion combining a final MVA ≥1.5 cm2 and MR
(mitral regurgitation) ≤2/4, as previously described.8,10

A previously described 13-point score was calculated to
evaluate the long-term risk of poor functional results of PMC.8

Based on this score, 3 risk categories were defined: low-risk
group (score ≤2), intermediate-risk group (score 3–5), and
high-risk group (score ≥6).

Statistical Analysis
Continuous variables were expressed as mean value�SD and
qualitative variables as number and percentages.

Comparisons between more than 2 groups used an
analysis of variance for quantitative variables and the v2 test
for qualitative variables. Post hoc analyses were performed
between groups using a Bonferroni correction.

Comparisons before and after the PMC procedure in the
same group of patients were performed using a paired t test.

Univariate analysis of the factors associated with PIR of
the procedure was performed using a t test or a v2 test as

Clinical Perspective

What Is New?

• Over 30 years, rheumatic mitral stenosis is less frequently
encountered in a large experienced Western country center
with a >50% drop in the number of percutaneous mitral
commissurotomy (PMC) performed, and the candidates for
PMC are significantly older with more frequent valve
calcification and, in particular, a 3-fold higher rate of severe
mitral calcification, which are usually considered a con-
traindication to PMC except as a palliative procedure.

What Are the Clinical Implications?

• PMC may be considered in selected patients with severe
calcification and high surgical risk, since as reported in our
series, even in these patients with less favorable conditions,
good immediate results of PMC were still achieved in more
than 3 out of 4 patients, with very good safety of the
procedure. These findings support the fact that good
immediate results from PMC are really multifactorial, and
that PMC should not be denied on the sole basis of
anatomic criteria.

• These good results may only be achieved after careful
evaluation by the Heart Team in an expert center, to allow
for multivalvular disease management and reduction of
complication rates, and with the decrease in the number of
candidates, PMC should be preferentially performed in high-
volume expert centers.
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appropriate. Variables with P<0.10 were entered in a
multivariable logistic model and selected by a backward
procedure with a threshold of P=0.05. The results were
considered significant when 2-sided P values were <0.05. All
analyzes were performed using the SPSS statistical software
(SPSS V.23, Inc, Chicago, IL).

Results

Population
A total of 603 patients underwent PMC in our institution
during the years 1987, 1996, 2006, and 2016, distributed as
111, 202, 205, and 85 patients, respectively.

The baseline clinical and echocardiographic characteris-
tics of these patients are presented in Table 1, according

to the year of their procedure. The chosen years
were representative of their decades, as illustrated in
Figure S1.

Patients were significantly older over time, with a mean
difference of more than 10 years between the initial
experience (1987) and the latest procedures (2016)
(P<0.0001). Moreover, the proportion of elderly patients
≥70 years old increased with time (from 7% in 1987 to 21%
in 2016). There were significantly more patients with atrial
fibrillation, in particular in 2016 (P=0.0003). On the other
hand, patients were less frequently in NYHA class 3 to 4
over time (P<0.0001). The severity of mitral stenosis, as
assessed by mean mitral gradient and MVA, did not
significantly differ during the 30 years. Approximately 15%
of patients had a history of commissurotomy and thus
underwent PMC for mitral restenosis, with a transition from

Table 1. Baseline Characteristics of Patients

Variables 1987 (n=111) 1996 (n=202) 2006 (n=205) 2016 (n=85) P Value

Age, y 42.4�15.1 49.1�15.3 53.7�15.6 55.4�16.8 <0.0001

Male sex 27 (24) 39 (19) 39 (19) 23 (27) 0.33

NYHA class 3 to 4 92 (83) 128 (63) 120 (59) 44 (52) <0.0001

Atrial fibrillation 36 (32) 56 (28) 71 (35) 46 (54) 0.0003

History of commissurotomy 18 (16) 32 (16) 52 (25) 11 (13) 0.03

CHC 15 (14) 16 (8) 13 (6) 0

OHC 3 (2) 5 (2) 7 (3) 1 (1)

PMC 0 11 (5) 32 (16) 10 (12)

Echocardiography before PMC

MVA, cm2 1.04�0.23 1.03�0.22 1.03�0.24 1.07�0.26 0.42

Mitral gradient, mm Hg 10.8�5.4 10.2�4.1 9.5�4.5 10.1�4.7 0.13

MR grade

0 63 (57) 50 (25) 49 (24) 21 (24.5) <0.0001

1 42 (38) 134 (66) 135 (66) 54 (63.5)

2 6 (5) 18 (9) 21 (10) 10 (12)

Systolic PAP, mm Hg 37.7�7.3 43.8�12.4 43.3�12.7 46.8�15.7 <0.0001

Valve anatomy (Cormier class)

1 33 (30) 9 (5) 9 (4) 2 (2) 0.003

2 49 (44) 145 (72) 100 (49) 48 (56)

3 29 (26) 48 (24) 96 (47) 36 (42)

Calcification grade*

1 13 (11.5) 21 (10) 49 (24) 5 (6) <0.0001

2 9 (8) 19 (9) 33 (16) 9 (11)

3 3 (3) 8 (4) 14 (7) 10 (12)

4 4 (3.5) 0 0 12 (14)

Results are presented as mean�SD or n (%). CHC indicates closed-heart commissurotomy; MR, mitral regurgitation; MVA, mitral valve area; NYHA, New York Heart Association Class; OHC,
open-heart commissurotomy; PAP, pulmonary artery pressure; PMC, percutaneous mitral commissurotomy.
*In patients with Cormier class 3.
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prior surgical (closed or open heart) commissurotomy to
PMC over decades.

Mitral anatomy was less favorable over years, with only 2%
of patients with a Cormier class 1 in 2016 versus 30% in
1987, while the presence of calcification (Cormier class 3)
increased from 26% at the beginning of PMC to ≥40% during
the past decades (P=0.003). The proportion of patients with
severe calcification (grades 3–4) markedly increased in 2016
as compared with other years.

The evolution of these variables over time is illustrated in
Figure 1.

Results of PMC
Safety of the procedure

We report 10 complications over the 603 PMCs performed
during the 4 years (1.7%), detailed as 1 cardiac tamponade
(1987), 5 strokes (2 in 1996, 2 in 2006 and 1 in 2016), 2
severe MR requiring planned surgery (2016), and 2 deaths.
One young 45-year-old woman without mitral calcification
died because of septic shock (2006), while the other death
occurred in a 86-year-old woman with severe mitral calcifi-
cation and NYHA class 4 caused by esophageal perforation
during a procedure needing transesophageal echocardiogra-
phy guidance (2016). This patient was contraindicated for
surgery and the PMC was attempted as a compassionate

procedure after Heart Team evaluation. No other complication
occurred in elderly patients with mitral calcification.

Immediate results of PMC

Good immediate results (GIR) were defined by a final MVA
≥1.5 cm2 and MR ≤grade 2. Among the 603 patients studied
over the 3 decades, 519 (86%) experienced GIR of PMC. PIR of
PMC were mainly because of a final MVA <1.5 cm2 account-
ing for 67%, 62%, 48%, and 80% of the cases for the 4 years,
respectively.

The proportion of GIR slightly decreased in 2016 as
compared with earlier years, as illustrated in Figure 2.

Figure 1. Evolution of age (A), presence of AF) (B), Cormier class (C), and severe calcification (D) over
30 years of percutaneous mitral calcification. AF indicates atrial fibrillation.

Figure 2. Proportion of GIR of PMC over years.
GIR indicates good immediate results; PMC,
percutaneous mitral commissurotomy.
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Predictive Factors of Immediate Results of PMC
The baseline characteristics of patients according to imme-
diate results of PMC are described in Table 2. Univariate
analysis identified 9 variables related to PIR of PMC, including
the presence of calcification assessed by echocardiography
and the amount of calcification graded in fluoroscopy.

Because of colinearity between these 2 variables, we
performed 2 multivariate analyses: Model 1 included the
variable “presence of calcification,” as assessed by a Cormier
score 3, while Model 2 included the variable “calcification
grade.” Multivariate Model 1 identified 3 factors indepen-
dently associated with PIR of PMC: pre-PMC MVA (adjusted
odds ratio [OR]=0.09, 95% CI [0.06–0.13]; P<0.0001),
preprocedural MR grade 2 (adjusted OR=3.19, 95% CI [1.6–
6.3]; P=0.001), and the presence of mitral calcification
(adjusted OR=2.8, 95% CI [1.8–4.5]; P<0.0001). When
entering the variable “calcification grade” (Multivariate Model

2), the amount of calcification was an independent predictive
factor of PIR of PMC (adjusted OR 1.6, 95% CI [1.3–1.9] per
grade increase; P<0.0001), while pre-PMC MVA and MR grade
2 remained statistically significant (OR 0.09, 95% CI [0.06–
0.13]; P<0.0001 and OR 4.0, 95% CI [2.0–8.0]; P<0.0001,
respectively).

Detailed Results of PMC Among Patients With GIR
The results of PMC are detailed in Table 3 for patients who
had GIR of the procedure.

The mean MVA increase was less important over years
with a significant difference between the beginning of PMC
(1987) and the most recent year (2016): 0.95�0.34 versus
0.73�0.34 cm2, respectively, P<0.0001 (Figure 3A).

In line with these results, the proportion of patients with a
final MVA >1.75 cm2 significantly decreased over time, with
only 50% of patients in 2016 reaching this threshold
(Figure 3B). The final mean mitral gradient did not signifi-
cantly differ between years, nor did the increase in final MR
grade. Age, mitral calcification, and final MVA were compo-
nents of the PMC score used to estimate the risk of poor long-
term results after the procedure; this later significantly
increased from 1987 to 2016 (P<0.0001), with a higher
score corresponding to a worse late prognosis (Figure 3C).
The 3 groups of PMC score, from low- to high-risk are
represented in Figure 3D, with a significant increase of
higher-risk patients over time.

Discussion

Temporal Trends of PMC Over 30 Years
The number of PMC performed in our institution decreased
over the past decades, as described in other series.13,14

Indeed, only 85 patients underwent a PMC in our institution in
2016 as compared with >200 procedures in 1996 and 2006.
This >50% drop in PMC numbers may reflect the decrease in
the number of patients with rheumatic heart disease in
industrialized countries.5 Over the years, patients who
underwent PMC in France were significantly older. The
proportion of elderly patients >70 years old increased with
time. There were more patients with atrial fibrillation and less
frequency of NYHA class 3 to 4 over time. The severity of
mitral stenosis as assessed by gradient and MVA did not
change significantly during the 30 years.

Mitral anatomy was less favorable over the years, with only
2% of patients with Cormier class 1 in 2016 versus 30% in
1987, in particular with more frequent valve calcification
(from 26% at the beginning to 40% during the past decade)
and larger extent of calcification. This evolution confirms and
strengthens the previous trends observed in our experience.15

Table 2. Univariate Analysis of the Factors Associated With
PIR of PMC

Variables GIR (N=519) PIR (N=84) P Value

Age, y 49.6�16.1 54.8�15.7 0.006

Male sex 114 (22) 14 (17) 0.27

NYHA class 3 to 4 322 (62) 62 (74) 0.04

Atrial fibrillation 176 (34) 33 (39) 0.34

History of PMC 92 (18) 21 (25) 0.11

Experience of PMC 0.82

<10 y 96 (18) 15 (18)

≥10 and <20 y 176 (34) 26 (31)

≥20 y 247 (48) 43 (51)

Imaging data (pre-PMC)

MVA, cm2 1.06�0.23 0.92�0.21 <0.0001

Mitral gradient, mm Hg 9.9�4.6 11.2�4.7 0.02

MR grade 2 vs 0 to 1 39 (8) 16 (19) 0.001

sPAP, mm Hg 42.2�11.6 47.4�16.7 <0.0001

Cormier group 3 vs 1
to 2

160 (31) 49 (58) <0.0001

Calcification grade

0 359 (69) 35 (42)

1 72 (14) 16 (19) <0.0001

2 51 (10) 18 (21)

3 26 (5) 9 (11)

4 11 (2) 6 (7)

Results are presented as mean�SD or n (%). MR indicates mitral regurgitation;
MVA, mitral valve area; NYHA, New York Heart Association Class; PIR, poor immediate
results; PMC, percutaneous mitral commissurotomy; sPAP, systolic pulmonary artery
pressure.
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The recognition of PMC as the reference technique for
symptomatic rheumatic mitral stenosis led to earlier referral
of patients, as illustrated by the constant decrease in NYHA
class 3 to 4 patients over time. Indeed, only 52% of patients
were in NYHA class 3 to 4 in 2016 as compared with 83% in
1987.

Finally, surgical commissurotomy has almost disappeared,
supplanted by PMC, given the comparable outcome between
the 2 techniques added to a lower morbidity-mortality with
PMC.16 Indeed, whereas mitral restenosis occurred in 16% of
patients with previous surgical commissurotomy in 1987 and
11% in 1996, only 1 patient had a history of surgical
commissurotomy in 2016.

Changes in patient characteristics, in particular increasing
age and more frequent valve calcification, is a consequence of
the decrease of the prevalence of rheumatic heart disease in
Western countries. However, these changes may also reflect
the extension of indications of PMC from ideal to less
favorable anatomical conditions, in particular valve calcifica-
tion, as a consequence of the experience acquired with PMC.

Immediate Results of PMC
GIR of PMC were achieved in 86% of the whole population
over the 30 years. PIR were mostly because of a final MVA
<1.5 cm2. The rate of GIR was less important in 2016,
consistent with less favorable clinical and anatomical char-
acteristics of patients. However, >75% of patients still
exhibited GIR in recent years.

The predictive factors of PIR were a smaller pre-PMC MVA,
a pre-PMC MR grade 2, and the presence and larger extent of

mitral calcification. Mitral calcification has previously been
associated with PIR of PMC.10,12 Although the choice of the
first-line treatment of patients with mitral calcification
remains debated, the multifactorial prediction of PMC results
lead to considering PMC as an initial treatment in patients
with mild-to-moderate calcification who otherwise have
favorable clinical characteristics.2,17–19

Challenges Raised by Elderly Patients and Severe
Mitral Calcification
Besides rheumatic mitral stenosis, degenerative calcific mitral
disease is more frequently encountered in aging patients.6

Degenerative mitral stenosis is characterized by calcification
of the mitral annulus without commissural fusion and is
therefore not amenable to PMC. Given the technical chal-
lenges raised by extensive mitral calcification with less
satisfying surgical results, less invasive approaches are
particularly attractive and new percutaneous treatments for
high-risk patients may be considered.20–22 However, tran-
scatheter mitral valve implantation is not applicable to
rheumatic heart disease since calcification is not located on
the mitral annulus but deeper in the left ventricle and cannot
provide a safe prosthesis anchoring.

We found in this study that patients ≥70 years old were
more frequent over time. Despite less favorable conditions,
GIR of PMC were still achieved in 80% of patients ≥70 years
old. The safety of the procedure remained very good in elderly
patients, since only 1 experienced a death-related procedure
during a compassionate procedure and there was no severe
complication of PMC such as cardiac tamponade or stroke.

Table 3. Detailed Results of PMC Among Patients With Successful Procedure

Variables 1987 (n=96) 1996 (n=176) 2006 (n=182) 2016 (n=65) P Value

Final MVA, cm2 2.01�0.35 1.87�0.21 1.87�0.24 1.86�0.29 <0.0001

Mean MVA increase, cm2 0.95�0.34 0.82�0.25 0.83�0.25 0.73�0.34 <0.0001

Final mitral gradient, mm Hg 4.6�2.0 4.5�1.6 4.5�1.8 4.8�1.9 0.68

Mean gradient decrease, mm Hg 5.6�4.2 5.5�3.9 4.9�4.0 5.1�4.4 0.41

Final MR grade

1 45 (47) 113 (64) 113 (62) 45 (69) <0.0001

2 12 (13) 53 (30) 63 (35) 17 (26)

MR increase of ≥1 grade 30 (31) 73 (42) 78 (43) 20 (31) 0.12

Mean PMC score 3.4�2.7 3.9�2.4 4.6�2.6 5.4�3.3 <0.0001

PMC score: group

1 40 (44) 53 (30) 41 (23) 15 (23) <0.0001

2 42 (46) 83 (47) 77 (43) 20 (31)

3 9 (10) 39 (22) 63 (35) 30 (46)

Results are presented as mean�SD or n (%). MR indicates mitral regurgitation; MVA, mitral valve area; PMC, percutaneous mitral commissurotomy.
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The presence of severe calcification is considered a usual
contraindication to PMC, and only patients at high risk or
contraindicated for surgery may benefit from PMC, according
to guidelines.2 In our study, 50 patients exhibited severe
calcification but were contraindicated or considered at high
risk for surgery, or refused to undergo surgical treatment. We
report GIR of PMC in 76% of these patients. These findings
support the fact that PMC should not be denied on the sole
basis of anatomic criteria. These findings are in agreement
with previous data from our group and with other investiga-
tors demonstrating that the GIR from PMC are multifactorial
including anatomic, clinical, procedural, and demographic
factors associated with GIR from PMC. In recent years, more
than 1 out of 4 patients referred for PMC had severe
calcification and with the aging population, this situation is
expected to become more common.

The question about whether to perform first-line PMC in
these patients is therefore relevant, given the evolution of the
presentation of patients with rheumatic mitral stenosis.

Long-Term Perspectives
With time, there was a progressive increase in the proportion
of patients classified at higher risk of poor late functional

results according to a previously described score.8 This is
consistent with the evolution of the components of the score
(older age, more frequent valve calcification, higher final mean
gradient, and lower final MVA). Indeed, MVA increase between
pre- and post-PMC was less prominent in recent years, and
only 50% of patients reached a final MVA >1.75 cm2 in 2016.
As previously shown, a lower final MVA was associated with
poorer long-term results.8 Patients classified in the higher-risk
group are expected to experience less good outcome in the
long run. However, even in these patients, we can expect that
half of them would still experience sustained good functional
results at 10-year follow-up.8 These results in patients with
nonfavorable characteristics emphasize the usefulness of
PMC in postponing surgery.

In the context of extending indications of PMC, the
individual identification of patients at higher risk of deterio-
ration using this simple score is therefore of particular
interest to allow for a closer follow-up and timely surgery if
needed.

With regard to healthcare organization, PMC patients
should be referred to high-volume expert centers, given the
continuous decrease in the number of candidates and the
changes toward less favorable conditions. Moreover, popula-
tion aging has led to an increase in multivalvular disease,

Figure 3. Mean MVA before and after PMC (A), proportion of patients with final MVA >1.75 cm2 (B), and
post-PMC scores (C and D), among patients with good immediate results. MVA indicates mitral valve area;
PMC, percutaneous mitral commissurotomy.
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whose diagnosis and management are even more challenging.
Besides expertise by the Heart Team, this is likely to reduce
complication rates.23

Limitations of the Study
Given the single-center nature of this study, we cannot
exclude referral bias in a large experienced center. On the
other hand, the homogeneity in the evaluation of patients and
in the realization of PMC ensures accurate analysis of
differences over time. Similarly, it is difficult to generalize
some of the findings past the particular hospital involved, and
this study mostly reports our center’s experience. However,
temporal trends appear to be in agreement with other studies
and are likely to reflect general trends. We could not report a
continuous analysis of the 30 years corresponding to the time
period analyzed, since our local database was interrupted
between 2007 and 2015. We therefore chose 1 year for each
decade as detailed in the Methods section.

We used the validated Cormier’s classification to evaluate
mitral anatomy,24 which may limit comparison with other
studies using the Wilkins score. However, the Cormier
classification was prospectively used from the beginning of
our experience and to ensure homogeneity in the evaluation,
we continued with the same method over the years.

Another limitation is the absence of location of mitral valve
calcification. Indeed, fluoroscopy is the reference method for
the analysis of the presence and extent of calcification12,25

but lacks accuracy for assessing their location.
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Figure S1. Histograms representing temporal trends for age (A), echocardiographic 

Cormier classification (B) and the presence of atrial fibrillation (C) between 1987 and 

2006. 

 

 


