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ABSTRACT
Objectives: The objective of this study was to investigate
various clinical and echocardiographic variables to predict the
left atrial and left atrial appendage clot and spontaneous echo
contrast in patients with severe rheumatic mitral stenosis.
Materials and Methods: Between 2011 till 2015, 206 patients
of rheumatic mitral stenosis comprising of 90 males (mean age
37.2 years) and 116 females (mean age 35.4 year) underwent
Transesophageal echocardiography at department of
cardiology GMC Jammu.
Results: Left atrial clot and spontaneous echo contrast were
present in 25.2% and 58% of cases respectively. There were
no significant differences in the left ventricular ejection fraction
(LVEF) between patients with and without clot. Patients with LA
clot were older, had longer duration of symptoms respectively
(more frequent atrial fibrillation, larger left atrial area and
spontaneous echo contrast) as compared to patients without
clot. Similarly, patients with spontaneous echo contrast were
older, had more frequent atrial fibrillation left atrial clot, larger
left atrial area and diameter and smaller mitral valve area as
compared to patients without spontaneous echo contrast. The
presence of Mitral Regurgitation has a protective effect against
left atrial clot formation.
On multiple regression and discriminant function analysis, atrial
fibrillation and left atrial area were independent predictors of

INTRODUCTION
Rheumatic mitral valve stenosis is a common manifestation of
rheumatic heart disease. The incidence of thromboembolic
complications is higher in patients with rheumatic mitral stenosis
and is a major cause of morbidity and mortality.1-3 The left atrium
and left atrial appendage are well recognized sites of clot
formation. Patients with a clot in the left atrium and left atrial
appendage had a higher incidence of systemic embolization.4-6
Various factors which include atrial fibrillation,4 duration of
symptoms,6 left atrial size,7 older age8 and severity of mitral
stenosis;9,10 determine the individual risk for the development of
left atrial clot and thromboembolisation in patients with rheumatic
heart disease. However, the presence of moderate to severe
mitral regurgitation has a negative predictive value for the
development of clot in the left atrium.4,11 Presence of spontaneous
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left atrial clot formation. In a subgroup of patients with sinus
rhythm, larger left atrial area and presence of spontaneous
echo contrast were significantly associated with the presence
of clot in left atrium and left atrial appendage.
Conclusion: In patients with severe mitral stenosis, the
presence of atrial fibrillation and larger left atrium (>40cm) and
spontaneous echo contrast were associated with higher risk of
clot formation in the left atrium and might be benefited by
prophylactic anticoagulation.
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echo contrast with mitral valve disease is associated with
increased risk of clot formation and embolization.4,5,7,9,12,13 It has
been shown that transesophageal echocardiography is highly
sensitive for left atrial clot.8,14 This study was done to evaluate a
large group of patients with severe rheumatic mitral stenosis not
on anticoagulation therapy at the time of study to determine
various variables which can predict the presence of clot in the left
atrium or left atrial appendage seen by transesophageal
echocardiography.
MATERIALS AND METHODS
Patients
206 patients with severe mitral stenosis being evaluated for
percutaneous transventricular mitral commissurotomy/ ballon
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mitral valvotomy were studied at Department of Cardiology
Government Medical College Jammu (Table1). All clinical and
echocardiography date were collected prospectively. Patients with
more than mild mitral regurgitation, significant aortic valve disease
on transthoracic echocardiograph, previous closed mitral
valvulotomy and on anticoagulation or Antiplatelet therapy were
excluded from the study.
Transthoracic Echocardiography
The transthoracic studies were done by a standard technique
using a Hewlett Packard Sonos 1500 machine with a 3.5 mhz
transducer. M mode measurement was taken according to the
recommendations of the Amercian Society of Echocardiography.15
The mitral valve area was measured by continuous wave Doppler
using the pressure half time period. The mean transmitral diastolic
pressure gradient was estimated from the maximal transmitral flow
velocity using a modified Bernoulli equation. Left atrial diameter
was taken in the parasternal long axis view in m mode at end
systole. Left atrial end systolic area on 2d echocardiography
was taken in two views parasternal long axis view and apical
four chamber view and these two values were averaged. The

measurements were made in three beats in atrial fibrillation and
the mean was taken for analysis. Mitral regurgitation was graded
by colour Doppler echocardiography as recommended by helmcke
et al.16
Transesophageal Echocardiography
Transesophageal echocardiography was performed after
transthoracic echocardiography on the same day in all cases as
described by us previously.8 A 5mhz transducer with capacity for
pulsed Doppler was used. All patients received local pharyngeal
anaesthesia and intravenous diazepam, 2-5mg during
echocardiography and a one lead electrocardiogram was recorded
continuously.
The transesophageal probe was introduced with the patient lying
supine in the life lateral position as the probe was advanced
into the oesophagus, the left artrium was scanned in the
short axis view.
A left atrial clot was diagnosed with a clearly defined echogenic
intra cavitatary mask with echo texture different from endocardium
and pectinate muscle.8 SEC was diagnosed as smoke like echos
with swirling motion distinct from white noise artefact.

Table 1: Patients Demographics
Total number of patients
206
Males
90
Female
116
Number of patients above 50 years
77
Number of patients below 50 years
129
Mean age of males –
37.2 years
Mean age of females –
35.4 years
Mean age of both sexes –
36.3 years
LA Clot
52 patients (25.2%)
No Clot
152 patients (73.5%)
All cases of severe mitral stenosis were taken with MVA < 1.0 cm2
Table 2: Comparison of patients variable with Left Atrial Size with LA clot and SEC
S no.
LA Size
No Of Patients
SEC
LA Clot
1.
4-0 – 5.0 cm
23 patients
5
2
2.
5-0 – 6.0 cm
97 patients
31
13
3.
≥ 6.0 cm
86 patients
71
37
Table 3: Comparison of patients of LA clot with and without Spontaneous Echogenic contrast (SEC)
No Of Patients
LA Clot
No LA Clot
SEC --- 107
49
58
WITHOUT SEC --- 99
3
96
Table 4: Comparison of patients of Sinus rhythm and Atrial fibrillation with SEC and LA Clot
No of Patients
SEC
LA Clot
Atrial Fibrillation (AF) 96 pts
56
27
Sinus Rhythm= 110 pts
40
13
Table 5: Comparison of patients with Mitral Regurgitation with and without LA CLOT
MR
LA Clot
No LA Clot
Mild -- 41
6
35
Mod -- 5
Nil
-Nil
145 | P a g e

Int J Med Res Prof.2017; 3(4); 144-47.

www.ijmrp.com

Sushil Kumar Sharma et al. Predictors of LA Clot & SEC in severe mitral stenosis, prospective study by TEE
Table 6: Clinico Echocardiographic predictors of LA Clot
Variables
Clinical predictors of LA clot
Echo cardiographic predictors
Duration of symptoms
Old age,
MVA
LVEF
Atrial Fibrillation
LA size
MVA
Longer duration of Symptoms
Presence OF AF
LA Area
Sex
Presence of SEC
Rhythm NSR ,AF
Presence of SEC
LVEF (Left ventricular ejection fraction), MVA (mitral valve area) AF (atrial fibrillation)
LA (left Atrial) Area_SEC Spontaneous echogenic contrast
RESULTS
Left atrial clot and Spontaneous echogenic Contrast were present
in 25.2% and 58% of cases respectively.(Table 2) There were no
significant differences in the left ventricular ejection fraction
(LVEF) between patients with and without clot. Patients with clot
were older had longer duration of symptoms respectively more
frequent atrial fibrillation, larger left atrial area and spontaneous
echo contrast as compared to patients without clot. Similarly,
patients with spontaneous echo contrast were older, had more
frequent atrial fibrillation left atrial clot, larger left atrial area and
diameter and smaller mitral valve area as compared to patients
without spontaneous echo contrast. There were no significant
differences in left ventricular ejection fraction. On multiple
regression and discriminant function analysis, atrial fibrillation and
left atrial area were independent predictors of left atrial clot
formation.(Table 3, 4) In a subgroup of patients with sinus rhythm,
larger left atrial area and presence of spontaneous echo contrast
were significantly associated with the presence of clot in left
atrium and left atrial appendage because of depressed left atrial
appendage function In our study presence of Mitral regurgitation
diminishes the chances of formation of LA clot. (Table 5) Table 6
depicts the variable, Clinical predictors of LA clot and
echocardiographic predictors of LA clot.
DISCUSSION
The incidence of left atrial clot in our study was 25% in other
studies the incidence of left atrial clot in patients with mitral
stenosis varies from 5 to 28%.4,7,8,10,11,17-20 Spontaneous echo
contrast was also found to be an important predictor of systemic
embolisation, independent of presence of clot in left atrium.9,21,22
Goswani KC et al8 In their study on 200 patients with severe
mitral stenosis, found that besides atrial fibrillation, a subgroup of
patients in normal sinus rhythm with depressed left atrial
appendage function (left atrial appendage ejection fraction < or =
25%) had a higher risk of clot formation in left atrial appendage
and these patients should be routinely anticoagulated for
prevention of clot formation.
LA echo contrast or spontaneous echo contrast is smoke like
echoes in cardiac chambers 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 arterial
embolization. Li et al23 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, 107 patients had LA smoke and 56 of them
had AF rhythm and LA smoke was significantly lower in
patients with sinus rhythm.
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CONCLUSION
The frequency of left atrial clots increased with the presence of
LAA dysfunction, atrial fibrillation rhythm and smaller mitral valve
area. Presence of Mitral regurgitation had protective effects
against LA clots.
Hence, in patients with severe mitral stenosis, the presence of
atrial fibrillation and larger left atrium (>40cm) and spontaneous
echo contrast were associated with higher risk of clot formation in
the left atrium and might be benefited by prophylactic
anticoagulation.
REFERENCES
1. Wolf PA, Dawer TR, Thomas E, Kannel WB. Epidemiological
assessment of chronic atrial fibrillation and the risk of stroke: The
Framingham study. Neurology 1978; 28: 973-7.
2. Rowe JC, Bland EF, Sprague HB, White PD. The course of
mitral stenosis without surgery: Ten years and twenty years
perspectives. Ann Intern Med 1960; 52: 741-9.
3. Deverall PB, Olley PM, Smith DR, Watson DA. Whitaker W
Incidence of systemic embolism before and after mitral valvotomy
Thorax 1968; 23: 530-6.
4. Hwang JJ, Kuan P, Lin SC et al. Reappraisal by
transesophageal atrial echocardiography of the signifance of left
atrial clot in prediction of systemic embolization in rheumatic mitral
valve disease. Am J. Cardiol 1992; 70: 769-73.
5. Acarturk E, Usal A, Demir M, Akgul F, Ozeren A.
Thromboembotic risk in patients with mitral stenosis. Jpn Heart J
1997; 38: 660-75.
6. Chiag CW, Lo SK, Ko YS, Cheng NJ, Lin PJ, Chang CH.
Predictor of systemic embolization in patients with mitral stenosis.
A prospective study. Ann Intern Med 1998: 128: 885-9.
7. Conradie C, Schall R, Marx JD. Left atrial size – a risk factor
forleft atrial thrombi in mitral stenosis. Clin Cardiol1995;18:518-20.
8. Goswani KC, Narang R, Bahl V.K., Talwar KK, Manchanda SC.
Comparative evaluation of transthoracic and transesophageal
echo cardiography in the detection of left atrial clot before
recutaneous transvenous mitral commissurotomy: Do all patients
need transesophageal examination? Int J Cardiol 1997;62:237-49.
9. Daniel WG, Nellessen U, Schroder E et.al. Left atrial contrast
immitral valve disease: An indicator for an increased
thromboembolic risk. J Am Coll Cardiol 1988;11:1204-11.
10. Kronzon I, Tunick PA, Glassman E, Slater J, Schwinger M:
Freedberg RS. Transesophageal echocardiography to detect atrial
clot in candidates for recutaneous transseptal mitral ballon
valvuloplasty. J Am Coll Cardiol 1990;16: 1320-2.
11. Ozkan M, Kaymaz C et al. Predictors of left atrial clot and
spontaneous echo contrast in rheumatic valve disease before and
after mitral valve replacement. Am J Cardiol 1998; 82: 1066-70.

Int J Med Res Prof.2017; 3(4); 144-47.

www.ijmrp.com

Sushil Kumar Sharma et al. Predictors of LA Clot & SEC in severe mitral stenosis, prospective study by TEE
12. Beppu S, Nimura Y, Sakakibara H, Nagata S, Park YD, Izumi
S. Smoke like echo in the left atrial cavity in mitral valve disease,
its features and significance. J Am Coll Cardiol 1985;6:744-9.
13. Castello R, Pearson AC, Labovitz AJ. Prevalence and
clinical implication of atrial spontaneous contrast in patients
undergoing transesophageal echocardiography. Am J Cardio
1990; 65: 1149-53.
14. Fatkin D, Scalia G, Jacobs N, et.al. Accuracy of biplaner
transesophageal echocardiography for the detection of left atrial
clot. Am. J. Cardiol 1996;77:321-3.
15. Sahn DJ, DeMaria A, Kisslo J et.al. Recommendation
regarding quantitation in M-mode echocardiography: Results of a
survey of echocardiographic measurement. Circulation 1978;58:
1072-83.
16. Helmcke F, Nanda N, Hsiung M, Soto B, Adet CK, Goyal RG,
Gate wood RP. Colour Doppler assessment of mitral regurgitation
with orthogonal planes. Circulation 1987;75:175-83.
17. Bemstem NE, Demopoulos LA, Tunick PA, Rosenzweig BP,
Kronzon I. Correlation of spontaneous echo contrast in patients
with mitral stenosis and normal sinus rhythm. Am Heart J
1994;128:287-92.
18. Vigna C, de Rito V, Criconia GM et al. Left atrial clot and
spontaneous echo contrast in non-anticoagulated mitral stenosis.
A2 transesophageal echocardiography study. Chest 1993; 103:
348-52.
19. Cormier B; Vahanian A, Lung B et.al. Influence of
recutaneous mitral commissurotomy on left atrial spontaneous
contrast of mitral stenosis. Am J Cardiol 1993;71:842-7.
20. Rao AS, Murthy RS, Naidu PB, Raghu K, Anjaneyulu AV, Raju
PK, Naik SR. Transesophageal echocardiograpy for the detection
of left atrial clot. Indian Heart J 1994;46:37-40.

147 | P a g e

21. Black IW, Hopkins AP, Lee LL, Walsh WF, Jacobson BM. Left
atrial spontaneous echo contrast: A clinical and echocardiographic
analysis. J Am Coll Cardiol 1991;18:398-404.
22. Fatkin D, Kelly RP, Feneley MP. Relation between left atrial
appendage blood flow velocity, spontaneous echocardiographic
contrast and thromboembolic risk in vivo. J Am. Coll Cardiol
1994;23:961-9.
23. Li YH, Hwang JJ, Ko YL, Tseng YZ, Kuan P, Lein WP. Left
atrial spontaneous echo contrast in patients with rheumatic mitral
valve disease in sinus rhythm. Implication of an altered left atrial
appendage function in its formation. Chest 1995;108(1) 99-103.
[

Source of Support: Nil.
Conflict of Interest: None Declared.
Copyright: © the author(s) and publisher. IJMRP is an official
publication of Ibn Sina Academy of Medieval Medicine &
Sciences, registered in 2001 under Indian Trusts Act, 1882.
This is an open access article distributed under the terms of the
Creative Commons Attribution Non-commercial License, which
permits unrestricted non-commercial use, distribution, and
reproduction in any medium, provided the original work is properly
cited.
Cite this article as: Sushil Kumar Sharma, Arvind Kohli, Sanjeev
Bhat, Vivek Sharma, Nasir Choudhary. Predictors of Left Atrial
Clot and Spontaneous Echogenic Contrast in Patients with Severe
Rheumatic Mitral Stenosis: A Prospective Study By
Transesophageal Echocardiography. Int J Med Res Prof. 2017;
3(4):144-47. DOI:10.21276/ijmrp.2017.3.4.029

Int J Med Res Prof.2017; 3(4); 144-47.

www.ijmrp.com

