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Summary

The incidence of left atrial (LA) spontaneous echo contrast (SEC) and the

clinical and echocardiographic variables related to it were prospectively

evaluated in a series of 60 patients with mitral stenosis (MS) undergoing

transoesophageal echocardiography (TEE) with a 5 MHz multiplane

transducer. LA-SEC was found in 39 patients (65 %) employing TEE. Statistical

analysis showed a significant relationship between the presence of SEC and
MS without mitral regurgitation (MR) (P«)'o5), MS with ~MR grade II
(P«)'o5), atrial fibrillation (P«)'o() 1) and increased left atrial dimension

(P«)'05). Age, sex, mitral valve area and ejection fraction did not show any

positive association (P>O.05). Thus, it is concluded that LA-SEC is a common

finding observed in approximately 65 % of MS patients undergoing TEE and

associated with conditions favouring stasis of left atrial blood.

Introduction

Spontancous echo contrast refers to dynamic
smoke-like echoes in intracardiac blood. \.2It

was first described by Feigenbaum in 1975:1

Left atrial SEC is an occasional finding during
transthoracic echocardiography (TTE).I

Transoesophageal echocardiography (TEE)

provides superior imaging of the left atrium
(LA) and left atrial SEC has been detected

more frequently using this technique. Report
showed that incidence of LA-SEC ranges
from 25 to 67o/rcases of mitral stenosis (MS)

and 30 percent cases of mitral valve

prostheses. I Atrial fibrillation, mitral stenosis
and a history of suspected embolism are

independent predictors ofLA-SEC; whereas

mitral regurgitation (MR) predicts the
absence of SEe. No independent effect of

anticoagulant therapy on LA-SEC has been
documented.4.) This study attempted to find
out thc incidence of SEC and to analyse the
factors related to SEC in LA demonstrated

by TEE.

Materials and methods

The study population consisted of 60 patients
with rheumatic mitral stenosis who

underwent clinical evaluation (including
ECG, X-ray chest) and TIE study at the

Departmcnt of Cardiology , National Institute

I. Departmcnt of Cardiology NICYD. Dhaka. 2. Departmcnt of Medicine BSMMU, Dhaka.
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of Cardiovascular Disease (NICVD), Dhaka

during the period of July '96 to December
'97. The indications of TEE were (i) Atrial

fibrillation (45%), (ii) Embolic episode
(3.3%), (iii) Prior to closed mitral

commissurotomy (CMC) (50%), (iv) Large
left atrium (~55 mm) (18.3%), (v) Clot in the
LA detected by TTE (15%) and (vi)

Spontaneous echo contrast detected by TIE

(8.3%). Patients with significantMR(>grade-
II), .mechanical valve, infective endocarditis
and associated congenital heart disease were

excluded. Using a 3.5 MHz transducer
(Kontron instrument, Sigma44 HVCD) TIE

was performed in all patients. The study
group (age: 17-55 years, mean 32.5J:8.5
years) comprised of 17 males and 43 females.
Written informed consent was obtained from

all patients before they entered the study.
TEE was done with a'gastroscope (external
diameter 10 mm, length 100 cm) fitted with

a 5 MHz multiplane transducer with a capacity
forpulsed wave and continuous wave Doppler
and colour flow mapping. Patients were
examined in a fasting state. No premedication

or antibiotic prophylaxis was given. The
hypopharynx was sprayed with 10% topical
lidocaine and the probe introduced with
standard techniques.6

The presence of spontaneous echo contrast
and thrombus in the LA, including the left

atrial appendage, was specially examined.
LA-SEC was diagnosed by the presence of
dynamic smoke-like echoes within the atrial

cavity, with a characteristic swirling motion
distinct from white noise artifact? Gain

settings were adjusted as required to
distinguish SEC from echoes due to excessive
gain. The presence or absence of SEC was
determined independently by two observers
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without regard to the clinical data and any
discrepancy was resolved by consensus. LA

thrombus was diagnosed by the presence of a
clearly defined echodense inracavitary mass,

acoustically distinct from underlying
endocardium and not due to pectinate muscles

of the atrial appendage. Mitral regurgitation
was assessed from all echocardiographic data

including colour flow mapping, graded
qualitatively as absent or present as mild,
moderate or severe and was considered to be

significant if moderate or severe, which was

excluded from analysis.

Both computer and manual technology were

applied for statistical analysis, proportion (z)
test was applied as test of significance.
Probability (P) value <0.05 was considered
as significant with 95% CI.

Results

The procedure of TEE was well tolerated and

there was no complication. The total duration
varied from 8 to 12 minutes. Among the

patients 22(36.7%) were pure MS, 26 (43.3%)
were associated with mitral regurgitation
«grade III), 12 (20%) were associated with
aortic valvular diseases and 38 (63.33%)

patients were associated with aortic valvular

diseases and mitral regurgitation (Table-I).
LA dimension varied from 22 -79 mm (mean

43.3 J: 9.4 mm). Mitral stenosis was graded in
accordance with the mitral valve area (MV A)

which was calculated by planimetry and
pressure halftime methods. Mild MS (MV A
> 1.5cm:!) was found in 3 (5%), moderate MS
(MV A JE 1- 1.5 cm:!) was detected in 14
(23.3%) and severe MS (MV A < I cm:!) in 43
(71.7%) cases. SEC in LA was detected in

5 (8.3%)cases by TIE and in39 (65%) cases
by TEE.
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Table-II shows the factors related to

presence or absence of SEC in LA detected

by TEE. SEC was present in 39 patients

and was absent in 21 patients. Age and sex

showed no significant difference in mean

between these two groups. In MS without

MR, SEC was present in 24 (62/fc) and

absent in 10 (48%) patients. The difference

of the two values is statistically significant
(P<0.05).

Mitral stenosis with grade I and grade II
MR was associated with SEC in 15 (38%)
cases and not associated with SEC in II

(52lff» cases (P<0.05). Atrial fibrillation was
associated with SEC in (59%) and no SEC

( 19cn-)patients (P<0.05). LA dimension was

51:t9 mm in SEC group 41:t9 mm in no SEC

group showing significant difference

(P<0.05). Ejection fraction and mitral valve

area in SEC group were 61.8:t7.7cn- and

0.9:t0.28 cm2 respectively, but in non SEC

group these were 62.5:t6.8% and 1.1:to.36

cm2, respectively, showing no significant

difference (1'>0.05).

Table-I: Clinical dill~nosis (n=60)

Diagnosis No. of Pen:entage
cases

MS (Pare) 22 36.7

MS with MR and AVO 38 63.33

MS with AVO

MS with MR

12

26

20.0

43.33

MS =Mitral Stenosis.

MR =Mitral Regurgitation.

AVO =Aortic Valvular Disease

August 2000

Table -II : Flictors related to presence or absence
(~lspontaneous echo contrast in LA by TEE.

LA =Left atrium (hoth LA cavity and appendage),
SEC =Spontaneous echo contrast,
NS =Not Significant,

TEE =Transoesophageal echocardiography.

Discussion

Spontaneousechocontrast (SEC) is a swirling
pattern of blood flow, which has been
observed under conditions of low blood

velocity, such as rheumatic mitral stenosis,
mitral prosthesis, atrial fibrillation (AF),
dilated left atria and dyskinetic segments of
left ventricle.1.J.7

The incidence of SEC was observed in the

present series in 5 (8.3%) cases by TIE and
39 (65%) cases by TEE. This finding is in

agreement with that of several national and
international authors. Hossain et allOand Rao
et al4 detected SEC in 33% and 52cn-cases

respectively. Black et all and Cormier et al!!
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Factors SECpresentSECabsent Pvalue
(n=39) (n=21)
No.(%) No.(%)

Age(Years) 33.8!8.1 30.2!8.7 NS
mean:!:SO)

Male:Female 11/28 6/15 NS
(1:2.5) (1:2.5)

Mitralvalvedisease 24(62.0) 10(48.0) <0.05
Stenosiswithout
regurgitation
Stenosiswith 15(38.0) 11(52.0) <0.05
regurgation
Atrialfibrillation 23(59.0) 4(19.0) <0.001

LAdimension(mm) 51.0!9.0 41.0!9.0 <0.05

Ejectionfraction(%) 61.8!7.7 62.5!6.8 NS
(mean:!:SO)
Mitralvale 0.9!0.28 1.1!0.36 NS
area(cm)
(mean!SO)
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reported the incidence of SEC in 55Ckand
65% cases of MS pa1ient respectively. But
Castello et aI7.11detected the same in 25%
cases. Thus it is evident that the incidence of
SEC varies from 25 - 65% cases in mitral

stenosis. These large difference in the relative
incidence of SEC among the reported series
may be explained due to the difference in

study population &/ordiffering in definition
of SEe.

Some factors are proposed favouring

development of SEe. AF and LA enlargement
are considered major conditions favouring

the development of blood stasis and SEC7. In
our series, 59% of SEC patients had AF as
compared with 19% of those without SEC

<P<O.OOI). This finding is consistent with
other studies conducted in the western

countries.1.7.11 In the present series, LA
diameter in patients with SEC was 51I9 mm
and without SEC it was 41I9 mm and the

difference is statistically significant (P<O.05).
Presence of mitral steno~is with or without

MR ~rade II also showed significant
association with SEC (P<0.05); However,

mitral valve area, ejection fraction, age and
sex revealed no difference <P>0.5) for the

presence or absence of SEC in this series.
Black et all investigated the related factors
favouring development of SEC in their large
series of 400 cases and reported positive
independent association of SEC with atrial
fibrillation, mitral stenosis and embolic

episode and negative association with mitral

regurgitation I. Castello et al documented
that AF and LA dimension were the major
conditions favouring the development of
SEe. 7 Cormier et al attempted to correlate
the relation of SEC with the severity of MS
and observed a positive association.1I This
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finding is in contrast to present study, where
no significant difference was found for
mitral valve area and SEe. Daniel et al did

not found any difference between groups
with orwithout SEC in regard to mitral valve

area. II The reason of not finding any
difference for the present study could be due
to that majority (43/60) had mitral valve area
less than I em:! and reason behInd Daniel et

al might be the small sample size (n=23)1I.11.
Presence of significant MR either alone or in
combination with MS would preclude the
development of SEC, perhaps by a stirring

effect on left atrial blood.1.9 This finding
differs from that of Castello et al who found

a positive association between left atrial SEC

and MR.7 As none of the patients of the
present series had any significant MR (grade
>11),we did not attempt to correlate MR and
SEe. However positive association of MS,
AF and LA dimension with SEC are

consistent with the above mentioned study.

The role of cardiac output (ejection fraction)

for the development of SEC has been
seldom investigated. Daniel et al did not
observe any difference in cardiac index
between patients with and without
echocontrast; but the number of patients was
small, the mitral stenosis was all severe and

the cardiac index was low in both groups in
their study. II However, Beppu et al showed
that the cardiac index was significantly less
in patients with SEC than in those without
SECY In the series of Cormier et al PTMC
tended to increase cardiac index but

differences were not statistically significant.1I
Our result was consistent with this, as we

observed no difference of ejection fraction
between the two groups.
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Fig. I: .\ /i1i!Y0125 ycur.1 h{/\'//lg /l1I/m! ste/losi.1
with /IIitra! regurgitation (grade 1/) with
giant LA (09/1/111)with atria!jihrillation.
She had undergone TTE and TEE. SEC
11'(/.1'detected in hoth occasions.
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