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Echocardiographic Predictors of Left Atrial Thrombus in Patients With 
Severe Rheumatismal Mitral Stenosis
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Background: Rheumatismal mitral stenosis is less common today than it was several decades ago, but it is a common cause of mitral 
stenosis (MS) in the developing world. Mitral valve stenosis symptoms include fatigue, palpitations, and Shortness of breath especially 
with exertion.
Objectives: The purpose of this prospective study was to determine the incidence of left atrial (LA) thrombus and the predisposing 
factors predicting its developments in patients with symptomatic rheumatismal mitral stenosis who underwent transesophageal 
echocardiography (TEE) planed for percutaneous transvenous mitral commissurotomy (PTMC).
Patients and Methods: Patients who were referred to perform TEE before mitral balloon valvuloplasty enrolled the study. Data were 
analyzed by SPSS.
Results: Out of 92 patients, females were 68 (73.91%). Mean age was 43.35 ± 13.94. They were classified into two groups based on the presence 
or absence of LA thrombus. Group A consisted of 21 patients (seven men and 14 women) with LA thrombus (mean age of 53.00 ± 15.70 
years). Group B consisted of 71 patients (17 men and 54 women) without LA thrombus. There were no statistically significant differences 
between the two groups regarding age, sex, LA diameter, LA area, LA smoke, Trans-mitral mean pressure gradient, systolic pulmonary artery 
pressure, left ventricular ejection fraction and right ventricular function, but patients with LA clot had more LA appendage dysfunction, 
more frequent atrial fibrillation rhythm, and smaller mitral valve area (P = 0.020, 0.005 and 0.020 respectively) and the prevalence of MR 
was also lower in this group (P = 0.049). In our evaluation there was no statistically significant difference regarding the LA diameter or LA 
area in patients with or without LA smoke.
Conclusions: The frequency of left atrial clots increased with the presence of LAA dysfunction, atrial fibrillation rhythm, and smaller 
mitral valve area. Presence of MR had protective effects against LA clots.
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Implication for health policy makers/practice/research/medical education:
LA thrombus is a result of blood stasis secondary to rheumatismal mitral stenosis. Transesophageal echocardiography is a simple, feasible, and reproducible meth-
od for the assessment of the presence of LA clot and for prediction of patients who were high risk for it. In our study, the frequency of left atrial clots increased with 
presence of LAA dysfunction, atrial fibrillation rhythm, and smaller mitral valve area. Presence of MR had protective effects against LA clots.

1. Background
Rheumatismal mitral stenosis is less common today 

than it was several decades ago, but it is a common cause 
of mitral stenosis (MS) in the developing world. Mitral 
valve stenosis symptoms include fatigue, palpitations, 
and Shortness of breath especially with exertion. Left 
atrial (LA) enlargement and blood stasis in this chamber 
can lead to increased risk of clot formation and throm-
boembolic events. Some of the reported risk factors for 
thrombus formation are advanced age, LA enlargement 
and low cardiac output state. In this study, we aimed 
to evaluate echocardiographic predictors of left atrial 
thrombus formation.

2. Objectives
The purpose of this prospective study was to investigate 

the frequency and the predisposing factors associated 
with LA thrombus formation in patients with mitral ste-
nosis who underwent transesophageal echocardiogra-
phy (TEE).

3. Patients and Methods
In a prospective study, 92 consecutive patients with 

mitral stenosis who were referred for performing TEE en-
rolled in this study. Patients were included in this study if 
they had mitral stenosis with a mitral valve area less than 
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1.5 cm2 and were not on anticoagulant therapy. Diagno-
sis of rheumatismal mitral valve involvement was based 
on echocardiographic findings. Diagnosis of cardiac 
rhythm was confirmed by 12-lead electrocardiograms in 
all patients. These Patients were divided into two groups 
according to the presence or absence of LA clot. The base-
line demographic information, electrocardiographic and 
echocardiographic data were prospectively recorded. 

3.1. Echocardiographic Examination
A complete resting 2-dimentional (2D) transesophageal 

echocardiogram was performed in the left lateral decu-
bitus position by an experienced fellowship of echocar-
diography using VIVID 3 (GE–USA) and 7 MHz multiplane 
transducer. All patients were in fasting condition for at 
least 4 hours and had received local pharyngeal anesthe-
sia with 2% lidocaine spray and intravenous sedation by 
low dose midazolam under tight O2 saturation control, 
immediately before probe insertion. Patients were ex-
amined using standard protocol. Routine M-mode mea-
surements were obtained according to the recommenda-
tions of the American Society of Echocardiography. Left 
ventricular ejection fraction (LVEF) was calculated by 
Simpson rule. Systolic pulmonary artery pressure (SPAP) 
measured with echocardiographic parameters. The mi-
tral valve area (MVA) was measured by continuous-wave 
Doppler, with pressure half-time method, and by direct 
planimetry. The mean transmitral pressure gradient was 
calculated by Doppler method and mitral regurgitation 
(MR) grade was assessed using the proximal isovelocity 
surface area (PISA) method, color Doppler flow mapping, 
jet eccentricity, and integrating jet expansion within the 
left atrium (jet area to atrial area). We used all standard 
views and evaluated LA and LA appendage for the pres-
ence or absence of thrombus and/or spontaneous echo 
contrast carefully. We also placed the pulse wave sample 
volume in the LA appendage cavity near the orifice and 
determined maximum contraction velocity as the most 
predictor of LAA function.

3.2. Statistical Analysis
All data analyses were performed using SPSS statistics 

15 for windows. Data were expressed as a Mean ± SD for 
continuous variables and absolute value and percentage 
for qualitative variables. Group comparisons were made 
using Student’s t test. Chi-square test was used instead of 
nominal data. All the used tests were two-sided, and differ-
ences were considered statistically significant for P < 0.05.

4. Results
The patients’ ages ranged from 15 to 74 years (mean age 

was 43.35 ± 13.94 years). Sixty eight of patients (73.91%) 
were women. The incidence of LA thrombus in MS was 
22.8%. They were classified into two groups based on the 
presence or absence of LA thrombus. Group A consisted 

of 21 patients (7 men and 14 women) with LA thrombus 
(mean age of 53.00 ± 15.70 years). Group B consisted of 71 
patients (17 men and 54 women), without LA thrombus; 
a complete TEE was obtained in 92 patients and all data 
were recorded (Table 1). Patient with LA clot did not differ 
significantly from the patients without LA clot regarding 
age, sex, LA diameter, LA area, Transmitral mean pressure 
gradient, SPAP, LVEF and right ventricular function, but 
group A patients had more LA appendage dysfunction, 
more frequent atrial fibrillation rhythm, and smaller mi-
tral valve area (MVA) and the prevalence of MR was also 
lower in this group (Table 1). 

In our evaluation, 81 patients (88.0%) had LA smoke 
from which 20 patients (22%) had LA thrombus. Among 
patients without LA smoke, no one had LA thrombus 
but there was no statistically significant difference be-
tween the two groups of patients regarding the presence 
or absence of LA smoke (P = 0.072). From patients with 
LA smoke, 62 patients (68.1%) had atrial fibrilation (AF) 
rhythm versus 19 patients with sinus rhythm (P = 0.001) 
but there was no statistically significant difference re-
garding LA diameter or LA area in patients with or with-
out LA smoke (P = 0.380, 0.061 respectively).

Table 1.  Comparison Among the Patients With or Without Clot 
a,b

Variable Group A (With 
Clot), n = 21

Group B (With-
out Clot), n = 71

P Value

Age, y 53.00 ± 15.70 44.58 ± 13.79 NS

Male 7 17 NS

Normal LVEF 16 (17.4%) 60 (65.2%) NS

Normal RVF 12 (13%) 54 (58.7%) NS

LAA function 24.65 ± 10.35 34.98 ± 18.51 0.02

Presence of LA 
smoke

20 (22%) 61 (67%) NS

MVA, cm2 0.81 ± 0.22 0.91 ± 0.27 0.02

Mean pressure 
gradient, mmHg

12.48 ± 7.34 13.23 ± 6.98 NS

LA diameter, cm 5.79 ± 1.06 5.44 ± 0.81 NS

LA area, cm2 40.19 ± 11.03 37.61 ± 6.48 NS

AF rhythm 20 45 0.005

Presence of MR 21 (23.1%) 70 (76.9%) 0.049

Mild MR 20 (22%) 53 (75.7%)

Moderate MR 1 (1.1%) 16 (17.7)

Severe MR 0 1 (1.1%)

SPAP, mmHg 61.43 ± 6.10 56.72 ± 2.19 NS
a  Abbreviations: AF, atrial fibrillation; LVEF, left ventricular ejection 
fraction; LA, Left atrium; LAA, left atrial appendage; MR, mitral 
regurgitation; MVA, mitral valve area; NS, not significant; RVF, right 
ventricular function; SPAP, systolic pulmonary artery pressure.
b  Values are expressed as mean ± SD and No. (%).
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5. Discussion
In our study, patients’ age with LA clot was not signifi-

cantly higher than patients without LA clot. Conradie et al. 
found the similar result (1). However, some studies showed 
that with increased age, the risk of thrombus formation 
was increased significantly. We think this controversy is 
most probably due to the differences in the study design 
and population selection. LA echo contrast or spontane-
ous echo contrast is smoke like echoes in cardiac cham-
bers and it refers to the blood stasis. LA smoke is a common 
finding in patients with severe MS and the importance of 
such echocardiographic finding is its association with LA 
thrombus formation and with subsequent systemic arte-
rial embolization. Li et al. (2) reported that the incidence 
of LA smoke is higher in patients with atrial fibrillation 
rhythm in comparison with sinus rhythm even though 
they had similar mitral valve area. In our study, 81 pa-
tients had LA smoke and 68% of them had AF rhythm and 
LA smoke was significantly lower in patients with sinus 
rhythm (P = 0.001) but LA thrombus formation were not 
more frequent in patients with LA smoke (P = 0.072). Previ-
ous investigations on rheumatismal MS had emphasized 
that severe mitral valve stenosis and LA enlargement are 
two important predisposing factors for LA smoke forma-
tion (2, 3) but we did not find any correlation between LA 
diameter or LA area with LA smoke (P = 0.380, 0.061 respec-
tively). LAA is a common source of cardiac embolism. TEE 
plays an important role in the assessment of LAA function. 
Previous study reported that reduced LAA ejection fraction 
and lower LAA peak emptying velocity increased risk of 
thrombus formation (3-6). Our findings were compatible 
with these results and patients who had reduced LAA func-
tion had more LA clot (P = 0.02).

Our study suggested that mitral valve area (MVA) was 
significantly smaller in patients with LA clot (P = 0.02) but 
mean pressure gradient was not significantly higher. The 
study by Golbasi et al. (4) showed that LAA dysfunction 
is an important risk factor for thrombus formation than 
MVA alone. Many other studies revealed that MVA did 
not have a significant relation to the clot formation (7-9). 
However it is a matter of controversy and Manjunath et 
al. reported that on multivariate analysis, the LA infero-
superior dimension, mean mitral gradient and dense 
spontaneous echo contrast cannot predict the clot for-
mation in patients with sinus rhythm (8). We found that 
presence of MR has a protective effect against left atrial 
clot formation and our result was compatible with other 
studies (10, 11). The frequency of left atrial clots increased 
with the presence of LAA dysfunction, atrial fibrillation 
rhythm, and smaller mitral valve area. Presence of MR 
had protective effects against LA clots.

5.1. Study limitations
Our study was conducted on small group and it may af-

fect the results. We also evaluated all patients with sinus 

rhythm and atrial fibrillation together. However, it is bet-
ter to study in separate groups.
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