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M
itral stenosis (MS) is a common finding in rheumatic
heart disease and can lead to enlargement of the left
atrium and stasis of blood in this heart chamber. This

can lead to an increased risk of clot formation in the left
atrium and the left atrial appendage.
In numerous studies to date, various precipitating factors

for the formation of a clot inside the left atrium have been
identified, including atrial fibrillation (AF) rhythm, left atrial
size, duration of symptoms, advanced age, and severity of
MS. Furthermore, mitral regurgitation (MR) in conjunction
with MS has been mentioned as a factor which reduces the
risk of left atrial clot formation.1–3

This study was performed to determine the incidence of
left atrial clot in a group of patients who remained in normal
sinus rhythm (NSR) and to establish the factors which play a
determining role in this process.

METHODS
In this descriptive, analytical study, 203 patients with MS,
who presented to our department for percutaneous mitral
valvuloplasty or mitral valve surgery from January 2001 to
February 2002, were studied. All patients underwent trans-
thoracic and transoesophageal echocardiography and the
results were recorded and analysed.

RESULTS
Forty three patients (21.3%) were male. Median age was 44.8
(12.3) years. Of the patients studied, 88 patients (43.4%) had
pure MS, 47 patients (23.2%) had MS plus MR, and 68
patients (33.5%) had MS associated with other valvar
abnormalities. One hundred and seven of the total number
of patients (52.7%) had NSR and 96 patients (47.3%) had AF.
In the patients with NSR, 14 patients (13.5%, group A) had a
clot in the left atrium and the remainder (group B) had no
clot. The median age of group A patients was 38.7 (9.5) years,
and 41.3 (12.2) years in group B (p = 0.458). The average
mitral valve score was 8.3 (1.9) in group A and 7.9 (1.5) in
group B; the difference was not significant (p = 0.431). The
prevalence of left atrial clot in the AF group was 26.1% (23
patients), and 13.5% (14 patients) in the NSR group; this
difference was significant (p = 0.02).
From the group of MS patients in NSR, 22 (20.8%) were

male and the mean age was 41 (11.8) years old. From this
group, 14 patients (13.5%) had left atrial clot. Demographic
and echocardiographic variables in the NSR group are
depicted in table 1.
As depicted in table 2, left atrial clot was present in 23

patients (26.1%) in the AF group and 14 patients (13.5%) in
the NSR group, the difference being significant (x2,
p = 0.02).
In MS patients in NSR, mean mitral valve surface area was

1.2 (0.9) cm2 while this value was 1.1 (0.4) cm2 in the AF
group; the difference was not significant (t test, p = 0.251).
In MS patients in NSR, smoke pattern in the left atrium

was seen in 63 patients (62.4%), while this pattern was seen

in 77 patients (89.5%) in the AF group; the difference was
significant (p , 0.001).
The size of the left atrium was 4.7 (0.7) cm in the NSR

group and 5.2 (0.9) cm in the AF group; the difference was
significant (p , 0.001). Concerning the variables of age and
valve gradient, the difference between the two groups was
significant (table 2).
The hypothesis that coexistence of MR with MS reduces

the chances of left atrial clot formation was tested in this
study. In the pure MS patients in NSR, seven patients
(14.3%) had a clot whereas in the MS plus MR patients in
NSR, three patients (11.5%) revealed clot formation in the
left atrium. Although the results revealed less clot in the
combined MS and MR group, the difference was not
significant (x2, p = 0.521).

DISCUSSION
Risk factors for clot formation in MS patients in NSR were
evaluated in this study. As mentioned earlier, mitral valve
surface area did not reveal a significant relation to clot
formation. However, this issue is quite controversial, as a

Abbreviations: MR, mitral regurgitation; MS, mitral stenosis; NSR,
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Table 1 Demographic and echocardiographic findings
in the MS patients with and without left atrial clot

MS in NSR

With clot
(n = 14)

Without clot
(n = 93) p Value

Male (%) 21.4 21.3 0.616
Age 38.7 (9.5) 41.3 (12.2) 0.458
Left atrial size 4.7 (0.6) 4.7 (0.7) 0.803
Mitral score 8.3 (1.9) 7.9 (1.5) 0.431
Valve gradient 10.0 (3.09) 10.0 (4.1) 0.595
Mitral surface area 1.02 (0.2) 1.2 (1.0) 0.423

Table 2 Demographic and echocardiographic findings
with respect to type of heart rhythm in patients with MS

NSR (n = 107) AF (n = 96) p Value

Male (%) 20.8 21.9 0.491
Age 41.03 (11.8) 49.02 (11.3) ,0.001
Left atrial size 4.7 (0.7) 5.2 (0.9) ,0.001
Mitral score 7.9 (1.6) 8.6 (1.5) 0.009
Prevalence of left atrial clot
(%) 13.5 26.1

0.02

Spontaneous echo contrast
(% smoke) 62.4 89.5

,0.001

Mitral surface area 1.2 (0.9) 1.1 (0.4) 0.251
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study from Spain in 2000 revealed a significant relation
between small mitral valve surface area and clot formation,
with an odds ratio of 0.17.4 This issue has been supported by
other studies and it has even been emphasised that in
multivariate analysis, the only independent predictor for left
atrial clot formation is mitral valve area.3 Despite these
reports, another study has shown no significant relation
between mitral valve area and mean valve gradient, and clot
formation.1 5

In our study, no meaningful relation was found between
left atrial size and the presence of a clot in the left atrium, or
between age and clot formation. On the other hand, despite
the fact that the mean mitral valve score in the MS group in
NSR with a clot was higher than the group without a clot, the
difference was not significant.
In a study in China, the presence of a left atrial clot in MS

patients with small valve area, large valve gradients, and no
MR revealed a moderate to strong statistical relation, but did
not reveal a relation to left atrial size.2 In other reports,
however, left atrial size and age were shown to be related to
the presence of a clot.1 3 6

Another result of this study was the comparison of clot
frequency in patients in NSR with those in AF rhythm.
Clotting was more common in the AF group, with the
difference being significant, as could be expected. Other
studies have also revealed the significant effect of AF rhythm
on left atrial clot formation.1–7 Age of the patients in AF
rhythm in our study was significantly higher than the group
in NSR.
Concerning the left atrial size, mitral valve score and valve

gradient, obtained values were significantly higher in the AF
group compared to the group in NSR. Also concerning the
coexistence of MR with MS and its effect on inhibiting clot
formation, our study showed a lower percentage of clotting in
the combined pathology (MS and MR) group compared to
the pure MS group, although the difference was not
significant. This could be because the MR present in the
majority of the patients in this study was of mild severity.
Despite the fact that left atrial clot is usually sought in MS

patients with AF rhythm, MS patients in NSR are also at risk
from intra-atrial clot formation. Although this risk is less
than the AF rhythm group, it is sufficient to warrant
measures for prevention of thromboembolic episodes in this
group of patients.
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