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Abstract:
Background
Rheumatic mitral stenosis (MS) is a common problem in the Sudanese community, usually
affecting the younger population. It can be a crippling condition with many complications,
thromboembolism being one of the most serious.
Objective
The aim of this study is to quantify the prevalence of thromboembolism and to identify its risk
factors in Sudanese patients with MS at Ahmed Gasim Cardiac Centre.
Methodology
Records of patients admitted from Jan 1999-Jan 2003, were retrospectively reviewed and data
from various clinical and echocardiographic variables were recorded.
Results
A total of 412 patients were studied, 142 (34.5%) were males, 270 (65.5%) were females. There
were no significant differences in the gender (P = 0.606) or severity of symptoms between
patients with and without thromboembolism. Patients with thromboembolism were older (P <
0.016), had more frequent atrial fibrillation (P = 0.017), smaller mitral valve area (P = 0.021) and
higher pulmonary artery pressure (P = 0.012) compared to patients without thromboembolism.
Dilated left atrial (LA) size was significantly associated with thromboembolism (P = 0.034),
spontaneous echo contrast (P = 0.048) and the presence of LA or left atrial appendage (LAA)
thrombus (P = 0.029). The presence of LA/LAA thrombus was significantly associated with both
thromboembolism (P = 0.05) and spontaneous echo contrast (P < 0.0001). Transoesophageal
echocardiography was more sensitive in detecting both spontaneous echo contrast (P < 0.0001)
and LA/LAA thrombus (P < 0.0001) than transthoracic echocardiography.
Conclusion
These results highlight the clinical and echocardiographic risk factors for thromboembolism, the
sensitivity of transoesophageal echo for assessment of those patients, and the need for early
referral for percutaneous transvenous mitral commisurotomy (PTMC)
Key words Thromboembolism, Mitral Stenosis, Transoesophageal Echo, Spontaneous Echo
Contrast. Left Atrial Appendage
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attributed to rouleaux formation and is
strongly associated with LAA thrombus
formation. LA SEC was found to be a
positive predictor of LA thrombus and
systemic embolization 13, 14, 15, 16, 17.
The clinical and echocardiographic
variables related to LA SEC were
evaluated in many studies. LA SEC was
significantly associated with atrial
fibrillation, increased LA dimension14, 15,
18-20 24, 26, 27, 28
and a history of suspected
embolism 13, 29. SEC is increased in cases
of decreased LA flow velocity 26, 30 .
Controversy exists about the effect of
MVA on SEC, some studies demonstrated
an inverse relationship16, 18-22 while others
found no significant correlation 14, 31. SEC
was also found to directly correlate with
the degree of trans-mitral gradient 20, 21.
LA SEC was characterized more
frequently by advanced NYHA class in
some studies 32 while others refuted this
finding 18. The severity of MS as graded
by MVA is a positive predictor of the
development
of
thrombo-embolic
complications in MS20, 17. The presence of
significant mitral regurgitation correlates
with a lower incidence of SEC, thrombi,
and embolization13, 19, 24. The aim of this
study is to quantify the prevalence of
thrombo-embolic events in Sudanese
patients with MS seen at Ahmed Gasim
Cardiac Centre and to define their risk
factors. Risk factors for thromboembolism
in MS have been studied extensively
worldwide, but there is no study
conducted in Sudanese population to
compare their risk factors with the
international literature. Ahmed Gasim
Centre is a tertiary cardiac facility that
provides services to patients from all parts
of Sudan.

Introduction:
Mitral Stenosis (MS) is usually due to
rheumatic heart disease 1, 2 . It is associated
with thromboembolism, and before the
advent of surgical treatment, this
complication occurred in at least 20% of the
patients in the course of the disease 3 , 4 .
Embolism can affect any organ, and
approximately 50% of clinically apparent
emboli are found in the cerebral vessels3.
Peripheral
emboli can cause acute limb
ischemia. Thromboembolism can lead to
devastating medical and surgical sequel
especially in young females. Emboli can be
recurrent and multiple in up to a quarter of
patients3. A pro-thrombotic state exists in
the left atrium (LA) in patients with MS
even with appropriate anticoagulation
therapy5, 6. The left atrial appendage (LAA)
is the commonest site of thrombus
formation7, 8. The size of the LAA9, 10, 11, 12
and the presence of spontaneous echo
contrast13, 14, 15, 16, 17 are considered positive
predictors of LA thrombus. Mitral valve
area (MVA) is inversely related to the
presence of spontaneous echo contrast (SEC)
6, 18, 19, 20, 21, 22
.
Atrial fibrillation (AF) which occurs in more
than 40% of patients with MS later in the
course of the disease carries a 17-fold
increased risk of thromboembolism23, 24. The
presence of other valvular lesions in
rheumatic heart disease may further affect
the development of thromboembolism13, 19, 24.
Various clinical and echocardiographic
parameters are considered to be predictors
of systemic embolism in patients with
MS. The LAA is the site most commonly
associated with thrombus formation.
There has been controversy over whether
the LAA size determines thromboembolic risk 4, 9, 25 . SEC, or smoke-like
echo, has been defined as an amorphous,
swirling, light grey haze inside the cardiac
chambers, great arteries and veins. It
arises in conditions of stasis, has been

Patients and methods:
This is a retrospective analytical study.
Records of Patients admitted to Ahmed
Gasim Cardiac Centre with MS from
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January 1999 to January 2003 were
reviewed. A total of 412 patients were
studied. All patients with a diagnosis of
MS confirmed by echocardiography were
included. Patients who developed stroke
due to other causes (e.g. intracerebral
haemorrhage or carotid stenosis) were
excluded.
The data collected were as follows:
Personal Data: name, age, gender,
residence, occupation, tribe, education
level and socioeconomic status. Clinical
variables: Symptoms: dyspnoea, cough,
palpitations, dizziness, syncope, chest
pain and its type, other symptoms if
included. Signs: pulse rate, blood
pressure, heart sounds, added sounds,
murmurs and chest signs. Rhythm: sinus
rhythm (SR) versus atrial fibrillation
(AF).
Echocardiography (using GE Vingmed
®): variable included: MVA (calculated
by pressure half time). LA size (quantified
by M-mode dimensions in the parasternal
long axis view). Pulmonary artery
pressure
(detected
by
Tricuspid
Regurgitation jet), Presence of other
valvular lesions. The presence of LAA
thrombus and SEC. Findings on TransOesophageal Echocardiogram (TOE)
were also included, when performed.
While planimetry of the mitral valve
orifice is considered the reference method
for determining MVA, its accuracy can
however be influenced by poor acoustic
windows, severe calcification of the
leaflets tips, excessive gain settings, and
inter-observer variability. Hence, the
pressure half-time (PHT) method is a
simpler approach to estimate the
functional
MVA
using
Doppler
echocardiography. Therefore, due to the
limitations of planimetry and the
simplicity of (PHT), the authors chose the
latter method for MVA assessment in this
study.

MVA was defined using the guidelines of
the European Society of Cardiology and
degree of stenosis is graded as mild when
MVA> 1.5 cm2, moderate MVA = 1.5-1
cm2 and severe when MVA < 1.0 cm2.
Thromboembolism is diagnosed when
ischemic pain and or dysfunction of the
affected site.is present.
Statistical Methods:
SSPS was used to analyse the data. Chi
Square test was used to analyse all the
data except Age, MVA, LA diameter and
pulmonary
artery
pressure
where
correlation was used.
Results
A total of 412 patients were included in
the study, all of whom had a TransThoracic Echocardiography (TTE), and
40 patients (9.7%) had TOE. Of those 142
(34.5%) were males, 270 (65.5%) were
females.
In
patients
who
had
thromboembolism, 3 were males and 23
were females However, that was not
statistically significant (P=0.606).
The prevalence of thromboembolism (TE)
in the studied population was 26/412
(6.3%). The types of thromboembolism
were as follows: 2/26 (7.7%) had renal
emboli, while 24/26 (92.3%) had
hemiplegia.17/412 (4.1%) had intracardiac thrombus (ICT) while 25/412
(6.1%) had SEC.
There was a significant association
between the presence of ICT and TE
(P=0.05). There was also a significant
association between the presence of SEC
and the presence of ICT (P< 0.0001)
There was no significant association
between SEC and TE (P= 0.624) Figure
(1).
Of the 17 patients who had LA/LAA
thrombus, 11 patients (64.7%) had the
thrombus shown by TOE, while 6 patients
(35.3%) had it shown by the TTE. Figure
(2).TOE was more sensitive in detecting
LA/LAA thrombus than TTE with (P = <
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syncope, 102 (24.8) had chest pain while
165 (40.0%) had additional symptoms.
There was no significant association
between dyspnoea and TE, SEC and the
presence of intra-cardiac thrombus (ICT)
(P = 0.119, 0.168 & 0.414 respectively).
There was no significant association
between palpitation and TE, SEC or ICT
(P = 0.523, 0.755 & 0.989 respectively).
271 (67.4%) patients were in SR and 131
(32.6%) were in AF.
Figure (3) shows the relation between the
heart rhythm and thrombo-embolism (TE),
SEC and the presence of LA/LAA
thrombus (ICT). There was a significant
association between the presence of AF
and TE (P= 0.017). Of the 26 patients
having thrombo-embolism, 12 patients
(41.7%) were in SR. The association
between the cardiac rhythm, SEC and
LA/LAA thrombus was not statistically
significant (P= 0.344, 0.193) respectively.

Figure 1: Association between ICT, SEC and TE
TE = Thromboembolism. SEC= spontaneous Echo
contrast. ICT = Intracardiac Thrombus

0.0001). 25 patients (100%) had the SEC
shown by TOE while 6 patients (24%)
had it shown by the TTE. Therefore, TOE
was more sensitive in detecting SEC than
TTE (P = < 0.0001).

Figure 2: thromboembolism TE, versus
spontaneous echo contrast SEC

Figure 3: Cardiac rhythm versus other variables

TOE revealed the presence of SEC in 25
patients (62.5%) and the presence of LAA
thrombus in 17 patients (42.5%). TOE
was more sensitive in detecting LA/LAA
thrombus than TTE (P = < 0.0001).
The age range of the study population was
between 7 to 80 years with a mean age of
(27.87 years). There was significant
association between the increase in age
and the occurrence of thromboembolism
(P = 0.016).
302 (73.3%) had dyspnoea, 159 (38.6%)
had cough, 243 (59.0%) had palpitations,
10 (2.4%) had dizziness, 20 (4.9%) had

The clinical diagnosis of heart failure was
made in 258 (62.6%) of the patients, 144
(35.0%) were not in failure, it was
unknown in 10 patients (2.4%). There was
no statistically significant association
between the clinical diagnosis of heart
failure and TE, SEC and the presence of
ICT with (P= 0.681, 0.316, 0.357)
respectively.
Table (1) showed Mean and SD of MVA,
LA size and PA pressure.
The MVA of 397 patients was determined;
it ranged from 0.32 to 4.10 cm2 with a
mean value of 1.43 cm2. There was a
significant association between the MVA
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and TE (P = 0.021), but there was no
statistically
significant
association
between the MVA and SEC or the
presence of ICT (P = 0.104 & 0.021
respectively).
Variable

Mean

SD

MVA

1.43

0.81

LA size

5.78

7.56

PA pressure

47.9

38.16

There was a significant association
between the absence of AR and TE (P =
0.038), but there was no significant
association between AR and SEC, and the
presence of ICT (P = 0.135 & 0.4335
respectively).
There was no significant association
between AS and presence of TE, SEC and
ICT with (P = 0.651, 0.122, 0.300)
respectively. There was no significant
association between TR and presence of
TE, SEC and ICT (P = 0.224, 0.543 &
0.564 respectively).
Discussion

Table 1: Mean values of MVA, LA size, PA
pressure

One of the aims of the study was to
determine the risk factors for TE in patients
with
MS.
Many
clinical
and
echocardiographic variables are studied in
relation to TE. We attempted to identify any
association between those variables, SEC
and the presence LA/LAA thrombus as well.

The LA size of 322 patients was
determined; it ranged from 1.30 to 7.25
cm2 with a mean value of 5.78 cm2. There
was statistically significant association
between the LA size and TE, the presence
of SEC and ICT (P = 0.034, 0.048 &
0.029 respectively).
The pulmonary artery pressure of 216
patients was evaluated. It ranged from 29160 mmHg with a mean of 47.98 mmHg.
There was a statistically significant
association between pulmonary artery
pressure and TE (P = 0.012).
60/412 (14.6%) patients had Aortic
Stenosis (AS), 190/412 (46.1%) had
Tricuspid Regurgitation (TR), 194/412
(47.1%) had Mitral Regurgitation (MR)
while 208/412 (50.5%) had Aortic
Regurgitation (AR).
There was a significant correlation
between the absence of MR and SEC (P <
0.0001), 94% of those with ICT had no
mitral regurgitation; there was significant
association between the absence of mitral
regurgitation and ICT (P = 0.001).
However, there was no significant
association between the absence of MR
and TE (P = 0.18).

412 patients with a diagnosis of MS were
included in the study, 65.5% of them were
females. In the studied population, there was
no effect of gender on thromboembolism. A
similar finding was demonstrated by Chiang
et al in their study which revealed that the
prevalence of left atrial thrombus and left
atrial SEC was similar in male and female
patients33, 34.
The majority of the studied population were
below the age of 40 years (87.4%),
signifying that MS tends to affect the
productive age group, thereby negatively
impacting on the community’s economy and
prosperity. There was a significant
association
between
age
and
thromboembolism that was consistent with
the findings of Chiang et al in a separate
study theirs, which demonstrated that age
was
a
significant
predictor
of
31
thromboembolism for patients in SR .
62.4% of our studied population were of low
socio-economic status, again reflecting the
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prevalence of rheumatic fever in this sector
of the community.
There was no significant association
between the dyspnoea
grade
and
thromboembolism in this study (P = 0.119).
No association was found between SEC and
the grade of dyspnoea. However, Vigna et al
studied concluded that patients with LA
SEC, compared with those without LA SEC,
tended to have more advanced NYHA class
18
. Although the majority of those with
thromboembolism (57.7%) had palpitations,
and the majority of those with SEC (56.0%)
and LA/LAA thrombus (58.8%) had
palpitations, we found no statistically
significant association between those three
variables and the presence or absence of
palpitations. This could be attributed to the
fact that many patients with AF may not
complain of palpitations.
In this study, a significant association was
confirmed
between
AF
and
thromboembolism. This is consistent with
what is mentioned in the literature and found
in many previous studies 14, 15, 18-20, 24, 26-28.
Of the 26 patients having thromboembolism,
12 patients (46.1%) were in SR. This
emphasizes the fact that thromboembolism,
although significantly associated with AF,
can still occur in SR, a finding that has
previously been observed by Khatouri et al
17
. In our study however, the relationship
between AF on one hand and SEC &
LA/LAA thrombus on the other hand was
found not to be statistically significant. Most
patients without SEC (66.8%) and LA/LAA
thrombus (68.1%) were in SR. This could be
attributed to fact that SEC and LA/LAA
thrombus were detected in a small number
of patients 25 and 17 patients respectively in
comparison to the large number of the study
population
(412)
patients.
Another
possibility is that those very patients may
have had paroxysmal AF.
The study found that TOE was more
sensitive in detecting both SEC and

LA/LAA thrombus as compared to TTE.
Unfortunately, it was only performed on 40
patients (9.7%) of the studied population,
which could explain the detection of a small
number of patients with SEC and LA/LAA
thrombus and is a limitation of this study.
Another identified significant association
was between MVA and thromboembolism,
which is consistent with the findings of
Khatouri et al study 17. However, CW
Chiang et al 31 suggested that the
significance of MVA in patients with SR
could be a false alarm as they noted that
patients with a small MVA were more likely
to undergo percutaneous balloon mitral
commisurotomy (PTMC). When those
patients were excluded, MVA become a
non-significant
predictor
of
thromboembolism. None of the patients in
our study had PTMC.
In our study, the majority of patients with
MVA < 1.0cm2 had SEC (58.3%) and had
LA/LAA thrombus (53.3%), while only
8.3% with MVA >1.6 cm2 had SEC. None
with MVA > 1.6 cm2 had LA/LAA
thrombus. There was no statistically
significant association between MVA and
SEC or the presence of LA/LAA thrombus.
Many previous studies 16, 18-22 have already
established the existence of a significant
association between MVA and SEC.
However, Rittoo et al in particular found no
significant association between MVA and
SEC 14.
The study demonstrated a significant
association between SEC and LA size, a
finding that is consistent with the results of
many other previous studies 14, 15, 18-20, 24, 2628
. A significant association was also
identified between LA/LAA thrombus and
LA size (P = 0.029), which is again
consistent with the results of other previous
studies 10, 16, 28. Furthermore, the study
demonstrated a significant association
between pulmonary hypertension and
thromboembolism (P = 0.012). As
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pulmonary hypertension correlates with the
severity of MS, we can by extension
conclude that patients with severe MS are
more likely to have thromboembolism.
Other studies have shown that the presence
of significant MR correlates with a lower
incidence of SEC, thrombi and embolization
13, 19, 24
. This study has shown the same
finding in relation to SEC and thrombi but
the relationship to thromboembolism did not
reach statistical significance. Although the
majority of those with thromboembolism
(65.4%) had no MR, this is possibly because
the degree of MR was not determined in
most of the patients.
There was a significant association between
the absence of AR and thromboembolism (P
= 0.038), and between the presence of
LA/LAA thrombus and thromboembolism.
This seems logical and had been previously
demonstrated 35 . A significant association
was also shown between the presence of
intra-cardiac thrombus and SEC, which is
consistent with the literature and the results
of many previous trials14, 16, 29, 30. Other
studies have also established an association
between LA SEC and thromboembolism 13,
15, 17, 29
, a finding that was not demonstrated
in our study. Like previous studies, our
study has confirmed that TOE is more
sensitive in detecting SEC than conventional
TTE, yet still no association could be
established
between
SEC
and
thromboembolism, probably due to the small
number of patients who underwent TOE.
In the presence of LA SEC, Chiang et al
identified some association between SEC
and systemic embolism that did not reach
statistical significance (P = 0.056). They
concluded that LA SEC might confound or
interact with other variables 31. As there is a
significant association between SEC and

ICT, and as there is a significant association
between ICT and thromboembolism, it is
reasonable to conclude that SEC correlates
with thromboembolism. The majority of
thrombo-embolic events (88.5%) were
cerebral strokes, which is a higher
percentage than the 50% that is described in
the literature 3.
Conclusion:
MS is more common in young females
(65.5%) and in patients of low social classes
(62.4%). There was a positive correlation
between age and thromboembolism and
signification association between MVA, LA
size,
pulmonary
hypertension
and
thromboembolism. Thromboembolism is
significantly associated with AF despite the
fact that 46.1% of patient had
thromboembolism while in SR.
The
presence of MR and AR were found to be
protective against thromboembolism. The
presence of LA/LAA thrombus was
significantly
associated
with
both
thromboembolism and SEC. TOE is more
sensitive in detecting both SEC and
LA/LAA thrombus than TTE. Cerebral
strokes accounted for the vast majority of
thrombo-embolic
events.
Further
prospective studies are needed to evaluate
the benefit of anti-coagulating patients in SR
who have more risk factors for
thromboembolism.
Older patients with
severe MS, smaller MVA, dilated LA and
elevated pulmonary artery pressure should
undergo TOE in order to detect the presence
of LA/LAA thrombus and/or SEC.
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