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ABSTRACT

OBJECTIVE: The study aimed to evaluate the frequency of left atrial dilatation in cases of first-ever acute isch-
emic stroke with or without atrial fibrillation in a cohort of patients hospitalized for ischemic stroke.

METHODS: Files of 120 patients admitted to our hospital with the diagnosis of acute ischemic stroke were inves-
tigated. All patients had at least one brain imaging. Etiology of stroke was categorized according to Trial of Org
10172 in Acute Stroke Treatment (TOAST) classification. Transthoracic and/or transoesophageal echocardiography
was used to measure left atrium size. Optimal cut-off value of left atrial diameter was determined as 4 cm. SPSS
11.5 was used for statistical analyses.

RESULTS: In 40% of the patients, left atrial dilatation was detected. Nineteen patients with left atrial dilata-
tion had atrial fibrillation, which was statistically significant (p<0.05). Ninety-four (30.8%) patients with no atrial
fibrillation had left atrial dilatation. In the TOAST classification trial, as a statistically significant finding, left atrial
dilatation was detected 68.9% of the patients with cardioembolic infarcts. The most frequently encountered risk
factor in patients was hypertension.

CONCLUSION: Left atrial dilatation is an important marker for cerebrovascular diseases, and if accompanied by
atrial fibrillation becomes even more significant.
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lthough established risk factors for ischemic  left atrial dilatation (LAD) has been shown to be a

stroke are well-known, a specific cause remains  significant predictor of cardiovascular and cerebro-
undefined in up to 12% of the patients who expe-  vascular outcomes. It is strongly associated with an
rienced an acute event, even with a full diagnostic  increased risk of atrial fibrillation (AF), which is a

evaluation [1, 2]. Echocardiographically determined =~ major risk factor stroke 3, 4]. It has been also as-
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sociated with hypertension (HT) and thrombus
formation. In this study, we aimed to echocardio-
graphically evaluate the frequency of LAD in pa-
tients with first-ever acute ischemic stroke with or
without atrial fibrillation.

MATERIALS AND METHODS

Files of 865 patients who were admitted to the Neu-
rology Department of our hospital with a first-ever
in life acute ischemic stroke experienced between the
years of 2009 and 2012 were investigated. Of those,
120 patients aged above 45 were included in the
study. We excluded the patients if they had a previ-
ous ischemic or hemorrhagic stroke, vasculitis and si-
nus thrombosis. Ischemic stroke was defined as clini-
cal signs of focal cerebral dysfunction of presumed
ischemic origin lasting more than 24 hours [5].

Clinical information including age, sex, history
of smoking, alcohol consumption, dyslipidemia, di-
abetes mellitus, cardiac disease, presence of hyper-
tension, peripheral artery disease, history of stroke
in the family, obstructive sleep apnea syndrome and
prestroke use of antiaggregants and/or statins were
noted.

Hypertension (HT) was considered to be pres-
ent if at the time of the diagnosis subjects had a
systolic blood pressure (BP) 140 Mm Hg or a dia-
stolic BP 90mmHg, and if treatment for high blood
pressure was administered previously. Diabetes
mellitus (DM) was considered to be present if the
subjects had a serum level of glucose >110 mg /dl
or if treatment had been previously initiated for hy-
perglicemia. Patients with abnormal levels of total
cholesterol (>200 mg/dl), HDL-C (men, <40 mg/
dl; women <50 mg/dl), LDL-C (>130 mg/dl), and
triglyceride (>150 mg/dl), and those on antihyper-
lipidemic treatment were accepted as having dyslip-
idemia (DSL). Cardiac disease was considered to
be present if cardiac pathology had been observed
at the time of the diagnosis or if the subjects had a
history of atrial fibrillation, myocardial infarction,
angina pectoris, by-pass surgery and severe (>50%)
coronary artery stenosis.

Patients were assessed by a complete physical and
neurological examination, routine hematological,

biochemical and microbiological analyses, chest X-
rays, 12-lead electrocardiography, Doppler ultraso-
nography and echocardiography. In patients without
any risk factors, transoesophageal echocardiography
was performed after transthoracic echocardiog-
raphy. All patients had at least one brain imaging.
Brain computed tomography, and MRI scan scans
were performed in 100, and 46% of the patients, re-
spectively.

Stroke subtypes were determined based on a
modified Trial of Org 10172 in Acute Stroke Treat-
ment (TOAST) classification system [6].

Standard transthoracic echocardiography was
performed in all patients using Vivid Three System
within 72 h of their admissions. Standard views in
the left lateral decubitus and supine positions, were

obtained [7].

Echocardiography results of the patients were
analyzed to determine the presence of LAD. Left
atrial diameters were assessed statistically, LADs
were classified as mild (men, 4.1-4.6 cm or women,
3.9-4.2 ¢cm), moderate (men, 4.7-5.1 cm or wom-
en, 4.3-4.6 cm) or severe dilated (men, >5.2 cm or
women, 4.7 cm) in accordance with the recommen-
dations of the American Society of Echocardiogra-
phy (7, 8].

The cut-off threshold value was found to be 4
cm, and diameters above that threshold were con-
sidered to represent LAD. The study protocol was
presented to the regional ethics committee and the

board gave approval for the study.

SPSS 11.5 was used for statistical analyses. Con-
tinuous variables were represented as mean + stan-
dard deviation and median, while categorical vari-
ables were represented as numbers and percentages.
Mann-Whitney U Test, and Kruskal-Wallis Test
were used to compare continuous, and categorical
variables, respectively.

Chi—square test was used to define the differen-
ces between groups. Level of statistical significance
was set at p<0.05.

RESULTS

In this study, 120 patients (65 male, 55 female) eval-



Misirli et al., Frequency of left atrial dilatation in ischemic stroke 9
uated in our department without any statistical sig-
nificance between genders (p>0.05). The mean age TABLE 1. Distribution of risk factors
was 68.7 years (standard deviation 10.9). The most
common risk factor was HT (71.7%), followed by Risk factors Left atrial dilatation n %
diabetes mellitus (DM) (66.6%).The other risk fac- :
tors are shown in Table 1. Hypertension
Yes 86 71.7
Patients were distributed into two groups as No 34 28.3
those with or without LAD. Of 120 patients, 48 DM
(40%) had LAD. Yes 40 33.3
Patients with LAD composed of 26 men No 80 66.6
(54.2%) and 22 women (45.2%) with no statisti- AF?
. Yes 26 21.0
cal significance between them. Mean ages of male,
. No 94 78.3
and female patients were 67.8, and 75.6 years, re- )
. . .. .. . Smoking®
spectively with a statistically significant difference Yes 4 35.0
between genders (p<0.05). No 78 65.0
Nineteen patients with LAD had AF which was Dyslipidemia
statistically significant (p<0.05) (Figure 1). On the Yes 29 24.0
other hand, 94 (30.8%) patients without AF had _ No 91 75.8
LAD (Table 2). Thrombosis § , e
According to the investigation done based on Neos 118 98..3
TOAST classification, large-artery atherosclero- Sect
sis (LAAS) (n=20), cardioembolic infarcts (CE) Yes 5 4.1
(n=45), lacunary infarcts (LAC) (n=28) and LAD No 115 958
of undetermined origin (n=27) were identified. Heart disease
LAD was found in patients with LAAS (20%), Yes 24 19.9
No 216 81.1

CE (68.9%), LAC (28.5%), and diseases yet unde-
termined origin (18.5%) (Figure 2). According to
TOAST classification the frequency of LAD in the
CE group was significantly higher (p<0.01) com-
pared to the other groups.

DISCUSSION

Cerebrovascular diseases are the second leading
cause of death in our country, accounting for 15%
of all deaths. Loss of ability is the third one with a
rate of 5.9% [9].

Predicting outcome and mortality is important
in acute ischemic stroke for optimizing care and
treatment decision. The etiology of ischemic stroke
effects its prognosis, outcome and management [9,
10]. Despite significant achievement in the diagno-
sis and treatment of stroke, it is still difficult to di-
agnose ischemic stroke subtypes at admission and
predict mortality [11, 12].

“Diabetes mellitus; *Atrial fibrillation; $Smoking; “Spontaneous echo

contrast.
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Twenty percent of ischemic strokes have cardio-
logical origin and their clinical status is more severe
and has a higher risk of recurrence in the short term
follow-up compared to the other stroke groups [12,
13]. Even in 50% of those people who die from a
heart disease, cerebral infarction has been found in
the autopsy findings. Based on this strong evidence,
echocardiography is a preferred method for evalu-
ating patients who may have had a cardioembolic
stroke [14, 15]. In our study, cardioembolic group
had the highest number of patients and LAD had
the significantly higher incidence (68.9%) in the
cardioembolic group.

Besides many other cardiovascular risk factors,
left atrial dilatation also increased stroke and AF
risks as reported in some recent studies [16, 17].
The etiology of stroke risk is not so clear, but there
are some potential mechanisms that have been pro-
posed. One of them is that LAD is a strong risk fac-
tor for AF or paroxysmal AF and this relationship
increases the occurrence of stroke. Another prob-
able explanation is that in the existence of LAD, left
atrial mean velocity is decreased and spontaneous
echo contrast (SEC) or development of thrombosis
may be seen in the left atrium [18, 19, 20]. In this
study, we found four SEC and two thrombi in the
echocardiograms of our patients with no statistical
significance. Another study showed that the asso-
ciation of LAD with premature ventricular heart
beats increased the stroke risk [21].

Atrial fibrilation is a frequently encountered ar-
rhytmia associated with increased morbidity and
mortality. Several large population-based studies
have shown a strong association between LAD and
the risk of new-onset AF [4, 22, 23]. In the Fra-
mingham Heart Study, every 5 mm increase in the
left atrial diameter increased the development of
AF by 39%. Cardiovascular Health Study showed
a fourfold increase in the risk of AF with left atrial
diameter of >0.5 mm. In our study, 19 (39.5%) pa-
tients with LAE had AF and the result was statisti-
cally significant (p<0.05).

In many studies, it was considered that there
could be a relationship between left atrial dilata-
tion and H'T. It is not so clear if this relates to left
ventricular hyperthrophy or there is a direct rela-

TRABLE 2. Relationship of left atrial dilatation and AF

Left atrial dilatation

Yes No
AF*
Yes n 19 7
% 39.58 9.72
No n 29 65
% 60.42 90.28
Total n 48 72
% 100 100

*Atrial fibrillation.
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FIGURE 2. Distribution of left atrial dilatation according
to TOAST classification.

tionship between H'T, and left atrila dilatation [24].
Left atrial dilatation, left atrial volume indexes and
the distance between left atrium and aortic root
were found to be significantly higher in the hyper-
tensive patients than the normotensive people [16,
23, 25]. With its thin wall, left atrium dilates eas-
ily. As a result of this, LAD in echocardiography
may be evaluated as an early finding of hypertensive
heart disease [3, 7, 26]. Although the Framingham
Study risk profile is useful and includes well-recog-
nized stroke risk factors- like age, HT, DM, smok-
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ing- many people have suffered from strokes despite
low risk profile score. In our study, 38 out of 86 pa-
tients with HT had LAD and this result was not
statistically significant (p=0.01). Other known risk
factors also didn't have any significance. In another
study, it was shown that HT with diastolic dysfunc-
tion causes chronic left ventricular filling pressure

and left atrial remodeling [18, 27].

Bouzas-Mosquera and colleagues described an
independent association between left atrial size on
echocardiography and stroke risk solely in women
(28]. However prior studies reported a similar rela-
tionship between left atrial size and ischemic stroke
risk only in men (3, 29, 30]. In our study, there was
no relationship between the gender and the stroke
risk with LAD. On the other hand, mean age of the
women who had stroke risk was higher than men,
carrying a risk for stroke without any statistical sig-
nificant difference between genders. Ninety-four
patients with LAD didn't have AF which indicates
that apparent relationship between left atrial size
and stroke does not invariably involve AF [31]. In
our study, we detected significant involvement of AF
in cardioembolic strokes. In our country Takoglu,
et al. observed also the same result in the undeter-

mined LAD group (p<0.038) [32].

Some studies using left atrial volume-instead of
left atrial dilatation-have predicted AF in elderly pa-
tients [22, 33]. Recently, in elderly patients without
AF at baseline, left atrial volume indexes >32mL/
m? were independently predictive of a first ischemic
stroke. A recent prospective study has found that
not only the maximum but also the minimum left
atrial volume were independent predictors of first
AF [33]. We couldn’t measure the left atrial volume
in our study.

Our study has some limitations. Firstly, the
number of stroke patients included in the study was
relatively small, and the patients were randomly se-
lected. Secondly, we couldn't investigate paroxysmal
AF with at least 24-hour ECG monitoring, so AF
frequency may be lower than expected in our study.
Thirdly, we didn't evaluate left atrial volume indexes
relative to body surface area or body height, since
recent literatures concerning left atrial size have em-
phasized the importance of the left atrial volume

rather than the left atrial dilatation. In conclusion,
LAD is poorly linked with risk factors of stroke.
Atrial fibrillation is seen at a large extent in cardio-
embolic strokes and LAD is associated significantly
with AF, but AF is not a prerequisite for stroke de-
velopment. We haven't found any relationship be-
tween gender of the patients and the stroke risk. It
would be ideal to perform these studies with larger
number of ischemic stroke patients in the future
with special emphasize on atrial volume.
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