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ABSTRACT 
Cerebrovascular disease is an important and well-studied health problem; it has been the leading cause of disability, the second of dementia 
and the third of death in developed and developing countries for decades.  
The general objective of this study was to define the value of transthoracic echocardiography, neurosonological and biological markers in 
the differential diagnosis of ischemic strokes and the specific objectives was to identify socio-demographic variables and risk factors and 
determine the behavior of the biological, neurological, electrocardiographic and echocardiographic variables, according to the type of 
stroke. It is a descriptive and observational study based on data obtained from the 127 medical records of patients with the diagnosis of 
ischemic cerebrovascular disease, selecting a total of 79 records of patients who had undergone transthoracic echocardiography and 
ultrasound Doppler of the neck arteries, at the National Institute of Neurology Neurosurgery of Cuba in the period from January 2017 to 
December 2019. Of the 79 clinical histories evaluated, 35.44% (n=28) were embolic strokes, while the remaining 51 cases (64.55%) were 
non-embolic.  Males (53.16%) predominate in the entire sample. The arterial hypertension related with the 88.23% of non-embolic strokes 
and with 39.28% of embolic stroke (p<0.0001). Some risk factors such as age and history of arterial hypertension, heart failure and previous 
cerebrovascular disease were relevant in terms of their relationship with the stroke profile in the present research It is concluded that the 
electrocardiographic, echocardiographic, neurosonological and metabolic variables used were decisive in the differential diagnosis of stroke 

in this group of patients studied, with the echocardiographic and neurosonological variables being the most significant. 
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RESUMEN 
 La enfermedad cerebrovascular es un problema de salud importante y bien estudiado; ha sido la principal causa de discapacidad, la 
segunda de demencia y la tercera de muerte en los países desarrollados y en desarrollo durante décadas.  
El objetivo general de este estudio fue definir el valor de la ecocardiografía transtorácica, marcadores neurosonológicos y biológicos en el 
diagnóstico diferencial del ictus isquémico y los objetivos específicos fue identificar variables sociodemográficas y factores de riesgo según el 
tipo de ictus y determinar el comportamiento de variables biológicas, neurológicas, electrocardiográficas y ecocardiográficas según el tipo de 
ictus. Se trata de un estudio descriptivo y observacional basado en datos obtenidos de las 127 historias clínicas de pacientes con diagnóstico 
de enfermedad cerebrovascular isquémica, seleccionando un total de 79 registros de pacientes a los que se les realizó ecocardiografía 
transtorácica y ecografía Doppler de las arterias del cuello, en el Instituto Nacional de Neurología y Neurocirugía de Cuba en el período de 
enero del 2017 a diciembre del 2019. De las 79 historias clínicas evaluadas, el 35.44% (n = 28) fueron ictus embólicos, mientras que los 51 
casos restantes (64.55%) fueron no embólicos, predominantemente el sexo masculino (53.16%) en la muestra total. La hipertensión arterial 
se relacionó con el 88.23% de los ictus no embólicos y con el 39.28% de los ictus embólicos (p <0,0001). Algunos factores de riesgo como la 
edad y los antecedentes de hipertensión arterial, insuficiencia cardíaca y enfermedad cerebrovascular previa fueron relevantes en cuanto a su 
relación con el perfil de ictus en la investigación que realizamos. Se concluye que las variables electrocardiográficas, ecocardiográficas, 
neurosonológicas y metabólicas utilizadas fueron determinantes en el diagnóstico diferencial del ictus en este grupo de pacientes estudiados, 
resultando las variables ecocardiográficas, neurosonológicas las de mayor significación 
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INTRODUCTION 
Cerebrovascular disease is an important and well-studied health problem; it has been the 
leading cause of disability, the second of dementia, and the third of death in developed and 

developing countries for decades (Roger et al., 2011; Amarenco et al., 2009; González et al., 

2016). 

Of the multiple classifications, due to its value in clinical practice the one based on its nature, 
ischemic or hemorrhagic remains.  
Ischemic cerebrovascular disease is the most frequent, 80% of strokes are of this nature, 

where the cardio-embolic etiology represents 20% (Piloto et al, 2015), although other studies 

offer figures of up to 34% (Diaz, 2012).  

This subgroup of patients usually presents high mortality and high recurrence rate, 

approximately 12% in the first three months (Piloto et al, 2015). 

Multiple tools are usually very useful for diagnosis, including echocardiographic studies, 
neurosonological studies of the neck arteries, electrocardiogram, continuous cardiovascular 

monitoring by Holter, whose usefulness has been demonstrated in at least 20% of the causes 
of cardio-embolic stroke (Díaz, 2012; Piloto et al, 2015). 

Embolisms of cardiac origin are responsible for up to 15-30% of cerebral ischemic attacks 

(Morady & Zipes, 2016; Ferro, 2003).  
The transthoracic echocardiogram and the trans esophageal echocardiogram play a role 

fundamental in the evaluation, diagnosis and management of the embolic source (Sacco et al, 

2006; Arias et al, 2013).  

In 2010, the European Society of Echocardiography published the recommendations for the 
use of echocardiography in the identification of potential embolic sources as a cause of 

ischemic stroke in the absence of another cerebrovascular disease. According to these 
recommendations, embolic sources can be classified into major and minor, and from a 
pathophysiological point of view into 3 categories: cardiac lesions prone to thrombus 

formation (such as atrial fibrillation and appendicular thrombus), cardiac masses and 
paradoxical embolisms through a patent foramen ovale (Pepi et al, 2010). 

We define stroke with a cardio-embolic profile as an infarct generally of medium size (1.5 to 
3 cm) or large (> 3 cm), with cortical topography, with onset of symptoms in wakefulness, 

instantaneous presentation (in minutes) or acute (in hours) of neurological focus and 
maximum neurological deficit in the first hours. Although it is true that on many occasions it 
is difficult to differentiate it from other embolic causes, some tools such as the 

echocardiogram play a fundamental role in the study of these patients.  
On the other hand, diagnostic techniques such as computed tomography and magnetic 

resonance imaging also contribute to defining the mechanism. (Sacco et al, 2006; Pepi et al, 

2010; Arias et al, 2013). However, due to population aging and greater number of 

comorbidities, it is not uncommon to find patients in which several pathogenic mechanisms 
coexist (Arboix et al, 2006). 

The Institute of Neurology and Neurosurgery of Cuba, due to its status as institution in 
specialized care for this branch, is the recipient of a great diversity of patients with 
cerebrovascular disease, usually of doubtful etiology due to their forms of presentation, 

which requires the implementation of exclusive protocols for studies that include from the 
beginning the echocardiogram, neurosonology studies and fine-tuned hemochemistry for the 

early detection of specific markers that allow us to define the etiology and thus improve the 
conduct and proper use of diagnostic tools. 
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The general objective of this study was to define the value of transthoracic echocardiography, 
neuronological and biological markers in the differential diagnosis of ischemic stroke and the 

specific objectives was to identify socio-demographic variables and risk factors and to 
determine the behavior of the biological, neurological, electrocardiographic and 
echocardiographic variables according to the type of stroke. 

 

 MATERIALS AND METHODS 

Study design: It is a descriptive and observational study based on data obtained from the 

medical records of patients discharged with the diagnosis of ischemic cerebrovascular disease 
at the National Institute of Neurology Neurosurgery of Cuba in the period from January 

2017 to December 2019.  

The universe of study is made up of patients treated for presenting at least one ischemic 
stroke in this period both in the outpatient area provided by the Cerebrovascular Disease 

working group of this Institute as well as patients with the same diagnosis hospitalized in the 
stroke room of the Institute who have undergone as part of the investigations: transthoracic 

echocardiography, carotid and vertebral Doppler. 

Inclusion criteria: Patients having suffered at least one ischemic stroke in the period studied, 

both sexes, which expressed their desire to participate in the research by signing the informed 
consent. 

Exclusion criteria: Patients who suffered exclusively hemorrhagic stroke, patients in which 

transthoracic echocardiographic study and/or Doppler study of the supra-aortic trunks have 
not been performed. 

Methods: The medical records of the patients treated for cerebrovascular disease in the 
stroke room and in the neurovascular group consultations were analyzed to select the 
patients who met the inclusion criteria. 

The markers studied in all included patients were checked in the same period, during 
admission, after the event occurred. 

The study includes 127 medical records of patients with the diagnosis of ischemic 
cerebrovascular disease, selecting a total of 79 records of patients who had undergone 

transthoracic echocardiography and ultrasound Doppler of the neck arteries. 
Information was collected on socio-demographic variables of age, gender, established 
vascular risk factors such as arterial hypertension, diabetes mellitus, previous cerebrovascular 

disease, heart failure, old myocardial infarction, paroxysmal or permanent atrial fibrillation 
as a medical history referred to in the medical history; Atrial fibrillation diagnosed on 

admission by electrocardiogram, electrocardiographic Holter, or continuous hemodynamic 
monitoring, other electrocardiographic data demonstrating left ventricular hypertrophy, or 

left bundle branch block.  
The data obtained in the transthoracic echocardiogram were recorded as diameters of the 
interventricular septum, diameters of cavities, hypokinesis of the wall or interventricular 

septum, calculation of ventricular function by Teich, search for thrombi in cavities, aneurysm 
of the interatrial septum and/or patent foramen ovale, valve alterations, related to embolic 

pathologies.  
Variables obtained by ultrasound of the neck arteries were also studied, referring to the 

existence or not of carotid atheromatosis and the percentage of stenosis, in addition to the 
values of serum cholesterol and triglycerides levels as well as renal functional tests, all the 
variables analyzed were compared according to type of stroke. 
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The examinations (Ultrasound, Doppler, Echocardiogram, Electrocardiographic) were 
performed on an Alpha 5 Aloka Equipment, located in the Institute's Imaging Department. 

Statistical analysis: A description of the demographic characteristics was made and it was 
planned that the quantitative variables would be presented as mean ± standard deviation if 
their distribution was normal, or as medians and interquartile range in those whose 

distribution did not meet the normality criteria. 
Normality was evaluated with the Shapiro-Wilk/Kolmogorov-Smirnov test and its 

distribution in the population was evaluated with the Student's t test for means and with the 
Mann-Whitney test for medians. The qualitative variables were expressed as percentages.  
The outcome of the study was compared using the Fisher's Exact Probability Test, p values 

less than 0.05 were considered significant. Data analysis was performed with Stata 12 

software. 

 

RESULTS 
Of the 79 clinical histories evaluated, 35.44% (n=28) were embolic strokes, while the 
remaining 51 cases (64.6%) were non-embolic, Males predominated (53.2%) in the entire 

sample.  
The analysis by sex and etiology (Table 1) showed a predominance of the female sex (64.3%) 

in patients who suffered cardio-embolism, while in non-embolic patients the male 
predominated (62.7%). This relationship was significant (p<0.05) for both groups. 

 

Table 1. Distribution by sex and stroke profile 

 

Sex Embolic stroke 

n = 28  

Non-embolic stroke 

n = 51 

Total 

n = 79 

p 

Male 10 (35.7%) 32 (62.7 %) 42 (53.2 % ) <0.05 
Female 18 (64.3%) 19 (37.3 %) 37 (46.8 %) <0.05 

Fisher's Exact Probability Test 

 
The vascular risk factors found in the study shown in the Table 2. The arterial hypertension 

related with the 88.2% of non-embolic strokes and with 39.3% of embolic stroke (p<0.0001).  
Type 1 diabetes mellitus does not appear in cases of embolic strokes and only one case in 
non-embolic ones. Type 2 diabetes mellitus with 3 (10.7%) in embolic and 15 (29.4%) in non-

embolic, dyslipidemia with 12 (42.8%) in embolic and 27 (52.9%) in non-embolic, non-
significant differences.  
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Table 2. Vascular risk factors and stroke profile 

 
 

 
 
 

 
 

 
 

 

 
 

 
Student's t Test, Fisher's Exact Probability Test 

 
The previous myocardial infarction related with 5 (17.8%) in the embolic and 8 (16.7%) in 
the non-embolic, non-significant differences. Previous cerebrovascular disease occurs in 17 

(60.7%) of the embolic and in 5 (9.8%) of the non-embolic (p<0.0001). 
The electrocardiographic parameters sought in the series: left ventricular hypertrophy occurs 

in 3 (10.7%) of the embolic and in 19 (37.3%) of the non-embolic (p<0.05); atrial fibrillation 
occurs in 13 (46.4%) of the embolic and in 2 (3.9%) of the non-embolic (p<0.0001). Old 

ischemic necrosis and left bundle branch block did not show statistical significance in our 
series (Table 3).  

 

Table 3. Electrocardiographic variables according to stroke profile 
 

Electrocardiographic 

parameters 

Embolic stroke 

n = 28 

Non-embolic stroke 

n = 51 

p 

Left ventricle hypertrophy   3 (10.7 %) 19 (37.2 %) <0.05 
Atrial fibrillation 13 (46.4 %)   2 (  3.9 %) <0.0001 

Old ischemic necrosis   4 (14.3 %)   8 (15.7 %) ns 
Left bundle branch block  3 (10.7 %)   1 (  1.9 %) ns 

Fisher's Exact Probability Test 

 
In the echocardiographic studies of the variables analyzed by frequency and by  hundreds 

(Table 4), it was obtained that 4 (14.3%) of the embolic patients presented dilatation of the 
left ventricle, and 0 in the non-embolic (p<0.01), the dilation of the left atrium appears 8 
(28.6%) of the embolic and in 2 (3.9%) of the non-embolic (p<0.01); mitral calcification was 

found in 11 (39.3%) in embolic cases and 5 (9.8%) in non-embolic cases (p<0.01); mitral 
valve prolapse was observed in 7 (25%) of the embolic and in 0 of the non-embolic (p<0.001).  

The atrial septum aneurysm is seen in 4 (14.3%) of the embolic and in 0 of the non-embolic 
(p<0.01); patent foramen ovale was seen in 2 (7.1%) of the embolic and in 0 of the non-

embolic (p<0.05). Grade 1 diastolic dysfunction of the left ventricle is observed in 9 (32.1%) 
of the embolic and in 38 (74. 5%) of the non-embolic (p<0.001).  

Vascular risk factors Embolic stroke 

n = 28 

Non-embolic stroke 

n = 51 

p 

Average age 53.64 64.70 <0.001 

Arterial hypertension 11 (39.3 %) 45 (88.2 %) <0.0001 
Diabetes mellitus type 1    0 (  0.0 %)   1 (  1.9 %) ns 

Diabetes mellitus type 2   3 (10.7 %) 15 (29.4 %) ns 
Dyslipidemia 12 (42.8 %) 27 (52.9 %) ns 

Previous myocardial infarction    5 (17.8 %)  8 (16.7 %) <0.05 
Heart failure   6 (21.4 %)            3 (  5.9 %) <0.05 

Previous cerebrovascular 

disease 

17 (60.7 %)            5 (  9.8 %) <0.0001 



Rev. CENIC Cienc. Biol.; vol. 52. (2): 236-246. Año. 2021. e-ISSN: 2221-2450. 

 

  241 

 

 

Finally, left ventricular hypertrophy was diagnosed in 6 (21.4%) of the non-embolic and in 32 
(62.7%) of the non-embolic (p<0.001), and mitral regurgitation 7 (25%) in embolic patients 

and 4 (7.8%) in non-embolic patients (p<0.05). 

 

Table 4. Variables of transthoracic echocardiogram and stroke profile 
 

 
 

 
 

 

 
 

 
 

 
 

 
 
 

Fisher's Exact Probability Test 

 

An analysis of the quantitative results obtained from studies of glomerular filtration, body 
mass index, uric acid, cholesterol, and echocardiographic data involving left ventricular 
ejection fraction in % by Teich, thickness of the interventricular septum and left ventricular 

wall, as well as % of carotid stenosis in cases with carotid atheromatosis detected by Doppler 
of supra-aortic trunks (Table 5). 

 

Table 5. Metabolic, echocardiographic, and neurosonological variables according to type of 
stroke 

 

 

Embolic stroke 

Mean ± SD 

Non-embolic stroke 

Mean ± SD 
p 

Glomerular 
filtration 

71.8 ± 17.6 70.2 ± 15.9 ns 

Body mass index 25.1 ± 3.3 26.2 ± 3.8 ns 

Uric acid 308.8 ± 115.3 303.0 ± 116.7 ns 

Cholesterol 5.0 ± 0.9 4.8 ± 1.1 ns 

Triglycerides 1.5 ± 0.4 1.8 ± 1.2 ns 

IVS in mm 10.7 ± 1.3 12.6 ± 1.8 <0.0001 

PPVI in mm 9.1 ± 0.7 10.0 ± 1.2 <0,001 

FEVI by Teich 54.8 ± 20.8 35.7 ± 30.2 <0,01 

% carotid stenosis 16.0 ± 19.2 37.7 ±2 4.4 <0,001 

SD standard deviation, IVS interventricular septum, PPVI posterior wall of the left ventricle, FEVI left ventricular ejection 

fraction. Student's t Test 

Echocardiographic variables Embolic stroke 

n = 28 

Non-embolic stroke 

n = 51 

p 

Left ventricule dilation       4 (14.3 %)             0 (0.0 %) <0.01 
Left atrium dilation       8 (28.6 %)             2 (3.9 %) <0.05 
Interventricular septum hypokinesis       6 (21.4 %)             5 (9.8 %) ns 

Hypokinesia of the ventricular wall       4 (14.3 %)             3 (5.9 %) ns 
Mitral calcification     11 (39.3 %)             5 (  9.8 %) <0.01 
Aortic calcification       1 (  3.6 %)             7 (13.7 %) ns 
Mitral valve prolapse       7 (25.0 %)             0 (  0.0 %) <0.001 
Atrial septal aneurysm       4 (14.3 %)             0 (  0.0 %) <0.01 
Patent foramen ovale       2 (  7.1 %)             0 (  0.0 %) <0.05 
Grade I diastolic dysfunction       9 (32.1 %)           38 (74.5 %) <0.001 
Mitral regurgitation       7 (25.0 %)             4 (  7.8 %) <0.05 
Left ventricle hypertrophy       6 (21.4 %)           32 (62.7 %) <0.001 
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The mean glomerular filtration rate in embolic strokes was 71.8 and in non-embolic cases it 

was 70.2 ml/1.7 m2/min. Another parameter we calculated was the body mass index (BMI 
in kg/m2), which in embolic with a mean of 25.1 and in non-embolic with a mean of 26.1, 
standard deviations of 3.3 and 3.8 respectively.  

The uric acid levels in the blood of the series indicate that the mean in the embolic was 308.3 
mml/l and in the non-embolic it was 302 mml/l. Cholesterol levels are maintained with a 

mean of 5.0 and 4.8 respectively. In the same way, triglyceride levels with a mean of 1,5 for 
embolic and a mean of 1,8 for non-embolic. 

The echocardiographic data analyzed by mean and standard deviation: diameter in mm of 
the interventricular septum, we found that in embolic patients the mean was 10.7 mm with a 
standard deviation of 1.3 and the mean of non-embolic ones was 12.5 mm with a standard 

deviation of 1.8 (p<0.001).  
The posterior wall of the left ventricle in embolic patients with a mean of 9.1 mm and in non-

embolic patients with a mean of 10 mm (p<0.001). 
The left ventricular ejection fraction by Teich, in the case of embolic patients, has of 54.8% 

and in non-embolic patients of 35.7% (p<0.01). In the neurosonological study of the carotid 
arteries in which atheromatous plaques were detected, the mean percent of stenosis in 
embolic was 16% and in non-embolic it rose to 37.7% (p<0.001). 

The results of the neurosonological studies (Table 6) of the supra-aortic trunks detect that 41 
(80.4%) of the patients with non-embolic stroke had carotid atheromatosis, against 12 

(42.8%) of the embolic (p<0.01), it was determined that 5 (17.8%) ) of the embolic strokes 
had a stenosis of 40 to 49% of the vessel lumen and in the non-embolic in this range 14 

(27.4%), in the range of atheromatosis with stenosis of 50 to 69%, 2 (7.1%) were embolic and 
19 (37.2%) were non-embolic (p<0.001), with stenosis of the lumen of the vessel greater than 
70%, no embolic strokes were reported, 6 (11.8%) were non-embolic and 2 (3.9%) with 

stenosis of more than 90%, non-embolic. 

 

Table 6. Distribution according to Doppler results of supra-aortic trunks and stroke profile. 

Neurosonological 

variables 

Embolic stroke 

n = 28 

Non-embolic stroke 

n = 51 

p 

Carotid atheromatosis 12 (42.8 %) 41 (80.4 %) ns 

Carotid atheromatosis 
with stenosis (40% to 

49%) 

5 (17.8 %) 
 

14 (27.4 %) ns 

Carotid atheromatosis 

with stenosis (50% to 
69%) 

2 (7.1 %) 19 (37.2 %) <0.001 

Carotid atheromatosis 

with stenosis (70% to 
89%) 

0 (0.0 %)   6 (11.8 %) ns 

Carotid atheromatosis 
with stenosis (90% and 

more) 

0 (0.0 %)   2 ( 3.9 %) ns 

Fisher's Exact Probability Test 
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DISCUSSION 
In our series, embolic strokes constitute 32.4%, which is in the range of other multicenter 
studies and analyzes (Ferrera et al, 2014; Tummala et al, 2016; Ntaios et al, 2017; Froio et al, 

2017). 
It is more frequent in the elderly (due to the increased prevalence of atrial fibrillation in this 

population), and in patients under 45 years of age (Tummala et al, 2016; Ntaios et al, 2017). 

The predominance of males in this study is a result similar to that obtained in an 
investigation carried out by Ferreras et al. (2014), where in the analysis of 164 patients, 51.4% 

were males, however, their results stood out that most of them were of cardio-embolic 
etiology (58.5%) unlike ours, where it is predominant in the female sex. Some risk factors 

such as age and history of arterial hypertension, heart failure and previous cerebrovascular 

disease were relevant in terms of their relationship with the stroke profile in the research we 

carried out, while other findings reported by Ferreras et al. (2014), they did not find a 

significant relationship between any of these factors such as hypertension. 

These authors did find a higher proportion of smokers, alcoholics and of patients with a 
history of peripheral vascular disease (p<0.05). As in our group, there was no significant 
relationship in diabetics, nor in the evaluation of renal function.  

These differences could be related to the casuistry, taking into account that these are patients 
who are sent of other centers in order to determine the etiology of the events, and in others 

the presence of peripheral arterial disease and the real level of toxic habits was not studied in 
depth, in the case of arterial hypertension , with non-embolic strokes it is due to its direct 

relationship with the atherogenesis process, while the mechanisms of cardio-embolic stroke 
involve other factors that are predominant. 
The diagnosis of atrial fibrillation in 46.6% of the patients with embolic stroke in our series is 

significant (p<0.0001). Atrial fibrillation is independently associated with a 2-fold increased 
risk of all-cause mortality in women and a 1.5-fold increase in men. Approximately five times 

the risk of cerebrovascular accident is increased by atrial fibrillation and the risk of all-cause 
mortality is double (Morady & Zipes, 2016).  

Atrial fibrillation is also associated with heart failure (Llisterri et al, 2011; Morady & Zipes, 

2016). Cerebrovascular accidents ischemic disorders associated with atrial fibrillation are 
often fatal, and patients who survive are more disabled by their ischemic episode and are 

more prone to recurrence than patients with other causes of stroke (Llisterri et al, 2011).  

Death from stroke can be greatly reduced by anticoagulation, while other cardiovascular 

deaths, for example those caused by heart failure or sudden death, remain common even in 
patients with atrial fibrillation receiving evidence-based treatment (Pepi et al, 2010; Arias et al, 

2013).  
The risk of stroke in patients with paroxysmal atrial fibrillation it should be considered 

similar to that of patients with persistent or permanent atrial fibrillation in the presence of 
risk factors (Morady & Zipes, 2016; Froio et al, 2017). 

Some parameters appear significantly in embolic strokes such as: mitral calcification (p<005), 
mitral valve prolapse (p<001), atrial septum aneurysm (p<0.01) and dilation of the left 
atrium (p<0.01).  

Left ventricular hypertrophy (p<0.001) and grade I diastolic dysfunction (p<0.001) appears 
to be significantly related to non-embolic infarction. In the study by Secades et al. (2013) on 

the role of the echocardiogram, mitral calcification and left atrial enlargement coincide as a 
finding of significant relationship in embolic strokes. 
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A multivariate analysis to identify the transthoracic echocardiogram markers of potential 
embolic risk showed that the indexed atrial volume was the only independent risk marker for 

the development of cardio-embolic stroke [OR 1.10, 95% IC (1.03-1.17), (p<0.01)], and the 
presence of peripheral occlusive factors showed a strong non-significant trend of higher risk 
[OR 2.51, 95% IC (0.88-7.18), p=0.085] (Ferrera et al, 2014). 

The indication for an echocardiographic study in stroke patients is also controversial. It is 
known that less than 25% of subjects older than 45 years who consult for a stroke will present 

alterations in the echocardiography (Weir, 2016; Secades et al, 2013). 

In cardio-embolic stroke, in general, echocardiography would be indicated in all patients 

under 45 years of age and in those over 45 years without significant atheromatosis.  
Transthoracic echocardiography can be used as a screening test, although in the absence of 

clinical or para clinical evidence of heart disease, the possibility of discovering a clear source 

of cardio-embolism is low. 
In the results of a group of quantitative parameters, which include the mean values of 

glomerular filtration, body mass index, uric acid, cholesterol and triglyceride values 
according to the clinical subtypes, no significant variation is found. However, data obtained 

by the transthoracic echocardiogram, such as the diameter of the interventricular septum, 
have a higher and significant (p<0.0001) mean in patients with non-embolic stroke.  
The left ventricle hypertrophy obtained by echocardiography is more specific than when we 

do the evaluation only by electrocardiogram, it turns out that in the group of non-embolic 
patients where hypertension is significantly related, and its consequences also appear in a 

higher percentage than in embolic patients.  
Actually the studies that are carried out look for embolic sources and markers for embolic 

strokes, but we found that there is evidence of hypertensive heart disease that appears in non-
embolic patients in a significant way, in relation to embolic strokes (Alvarez et al, 2006). 

When we analyze the results of carotid Doppler in patients diagnosed with carotid 
atheromatosis, the mean stenosis that appears in embolic strokes is lower than in non-
embolic strokes where the mean degree of stenosis is high and significant (p<0.0001) 

compared to the other subtype. 
It is significant that 80.4% of the patients in our series with non-embolic stroke had carotid 

atheromatosis detected and none of the cases with stenosis greater than 70% was embolic. In 
this study, the characteristics of the atheroma plaques found that are an emboli source.  

Doppler echo at the carotid level has a 70% concordance with angiography, which increases 
to 96% in severe stenosis and occlusions (Pigrettil et al, 2019). 

Atherosclerotic carotid stenosis or occlusion causes about 30% of cerebrovascular ischemias. 

It can also evolve asymptomatically. 
The annual risk of stroke in symptomatic carotid stenosis preceded by transient ischemic 

attack is 12-13%. It is higher if the transient ischemic attack is hemispherical, recent, in 
crescendo or with severe stenosis. Preceded by stroke, the annual risk again stroke is 5-9%.  

The risk increases related to existence of a plaque that is echo lucent, ulcerated, or 
accompanied by a thrombus. If symptomatic stenosis undergoes endarterectomy, the post-
endarterectomy risk is 1-3%, similar to the natural risk for asymptomatic carotid stenosis.  

The annual risk of stroke in asymptomatic carotid stenosis > 75% is 2-3%, similar to the post-
endarterectomy risk. However, 83% of strokes do not have warning symptoms, which makes 

treatment decision difficult for asymptomatic stenosis (Buskens et al, 2004, Norris & 

Halliday, 2004; Pigrettil et al, 2019. 
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Although so far, in our country, previous studies have been conducted including separately 
some of variables analyzed here, the present study is the first one including a complete set of 

variables as considered here in our case. 

 

CONCLUSIONS 
It is concluded that the electrocardiographic, echocardiographic, neurosonological and 

metabolic variables used were decisive in the differential diagnosis of stroke in this group of 
patients studied, with the echocardiographic and neurosonological variables being the most 

significant. 

 

REFERENCES BIBLIOGRAPHIC 
Roger, L., Go, A.S., & Lloyd-Jones M. (2011). Heart diseaseand stroke statics-2011 

update: a report fromthe American Heart Association. Circulation, 123, e18-e201 

 Amarenco, P., Bogousslavsky, J., & Caplan, R. (2009). Classification of stroke subtypes. 

Cerebrovasc Dis, 27, 493-501. 

González, R., & Landínez, D. (2016). Epidemiología, etiología y clasificación de la 

enfermedad vascular cerebral. Arch Med (Manizales), 16(2), 495-507. 

Piloto, R., & Herrera, G.L. (2015). Caracterización clínica-epidemiológica de la 

enfermedad cerebrovascular en el adulto mayor. Revista de Ciencias Médicas de 

Pinar del Río [citado 20/01/2021], 19(6). Disponible en: 

http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1561 31942015000600005. 

Díaz J. (2012). Ictus cardioembólico: epidemiología. Neurología [citado 22/01/2021], 27(1). 

Disponible en: https://www.sciencedirect.com/science/article/pi S0213485312700026. 

Morady, F., & Zipes, D.P. (2016). Fibrilación auricular: manifestaciones clínicas, 
mecanismos y tratamiento. En: Mann D.L., Zipes D.P., Libby P., Bonow R.O. (Ed.). 

Tratado de Cardiología. Barcelona. Elsevier [citado 12/02/2021]. Disponible en 

https://www.journal.com.ar/9788490229149/Braunwald Tratado de Cardiología 10º 

Ed. 
 Ferro, J.M. (2003). Cardioembolic stroke: an update. Lancet Neurol, 2, 177-188. 

 Sacco, R.L., Adams, R., Albers, G., Alberts, M.J., Benavente, O., & Furie, K. (2006). 
Guidelines for prevention of stroke in patients with ischemic stroke or transient ischemic 
attack: a statement of healthcare professionals from the American Heart 

Association/American Stroke Association Council of Stroke: Cosponsored by the 
Council on Cardiovascular Radiology and Interventions: The American Academy of 

Neurology affirms the value of this guideline. Stroke, 37, 577-617.  

Arias, S., Rodríguez, M., López, A.  Santamaría, M., Fernández, G., González, J.R., 

Castillo, J., & Blanco,  M. (2013). Es necesaria la realización de un ecocardiograma 
transtorácico a todos los pacientes con ictus isquémico indeterminado durante el ingreso. 
Revista de Neurología 56(10), 510-514.  

Pepi, M., Evangelista, A., Nihoyannopoulos, P., Flachskampf, F.A., Athanassopoulos, G., 
& Colonna. P. (2010). Recommendations for the echocardiography use in the diagnosis 

and management of cardiac sources of embolism. Eur J Echocardiography, 11, 461-476. 

 Arboix, A., Díaz, J., Pérez, A., & Álvarez, J. (2006). Ictus: tipos etiológicos y criterios 

diagnóstico. En: Díaz-Tejedor E, editor. Guía para el diagnóstico y tratamiento del ictus. 
Prous Science; 3, 1-23. 

http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1561
https://www.sciencedirect.com/science/article/pi


Rev. CENIC Cienc. Biol.; vol. 52. (2): 236-246. Año. 2021. e-ISSN: 2221-2450. 

 

  246 

 

 

Tummala, R., Kavtaradze, A., Gupta, A., & Ghosh, R.K. (2016). Specific 
antidotes against direct oral anticoagulants: A comprehensive review of clinical trials 

data. Int J Cardiol, 214, 292-298. 

Ntaios, G., Papavasileiou, V., & Makaritsis, K. (2017). Realworld setting comparison of 
nonvitamin-K antagonist oral anticoagulants versus vitamin-K antagonists for stroke 

prevention in atrial fibrillation. A systematic review and meta-analysis. Stroke, 48, 2494-

5003. 

Froio, N.L., Montgomery, R.M., David, E., & Aprahamian, I. (2017). Anticoagulation in 
acute ischemic stroke: A systematic search. Rev Assoc Med Bras,  63, 50-56. 

Ferrera, C., Gómez, C., Almería, C., Simal P, & Rodrigo J.L. (2014). Marcadores 
ecocardiográficos de ictus cardioembólico en corazón aparentemente sano. Rev Esp 

Cardiol, 67(1), 581-585. 

Morady, F., Zipes, D.P. (2016).  Fibrilación auricular: manifestaciones clínicas, 

mecanismos y tratamiento. En: Mann DL, Zipes DP, Libby P, Bonow RO. Braunwald. 
Tratado de Cardiología [Internet]. Barcelona: Elsevier; 2016 [citado 12/02/2021]. 

Disponible en: https://www.journal.com.ar/9788490229149/Braunwald Tratado de 

Cardiología 10º Ed. 
Llisterri, J.L., Polo, J., Martí, J.C., & Barrios, V. (2011). Nuevas estrategias terapéuticas 

para la prevención del ictus en pacientes con fibrilación auricular: perspectiva desde 
atención primaria. Semergen 37,(7) [citado 28/01/2021]. Disponible en: 

http://www.elsevier.es/es-revista-semergen-medicina-familia-40-articulo-nuevas-
estrategias-terapeuticas-prevencion-del S1138359311001286. 

Secades, S., Martin, M., Corros, C,  Rodríguez, M.L., García, A.,  Hera, J.M.,     & 

Lambert, J.L. (2013). Rendimiento  diagnóstico  del  estudio  ecocardiográfico  en  el 
accidente  cerebrovascular: ¿debemos  mejorar  la  selección  de  los pacientes?. 

Neurología, 28(1), 15-18. 

Weir, N.U. (2008). An update on cardioembolic stroke. Postgrad Med J, 

84, 133-142. 

Álvarez, J., Rovira, A., Molina, C., Serena, J., & Molto, J.M. (2006). 

Guía para la utilización de métodos y técnicas diagnósticas 
en el ictus. En: Diez Tejedor E, editores. Guía para el 
tratamiento y prevención del ictus. Prous Science, 3, 25-63. 

PigrettiI, S., Alet, M.J., Mamani, C.E., Alonzo, C., Aguilar, M., & 
Álvarez, H.J. (2019). Consenso sobre Accidente cerebrovascular isquémico agudo. 

Medicina, 79(II), 1-46. 

Buskens, E., Nederkoorn, P.J., Buijs-Van,  T., Mali, W.P., 

Kappelle, L.J., & Eikelboom, B.C. (2004). Imaging of carotid arteries in 
symptomatic patients: cost-effectiveness of diagnostic strategies. 

Radiology, 233, 101-112. 

Norris, J.W., & Halliday, A. (2004). Is ultrasound sufficient for vascular 

imaging prior to carotid endarterectomy? Stroke, 35, 370-371. 

 
 

 

 

 
 

http://www.elsevier.es/es-revista-semergen-medicina-familia-40-articulo-nuevas-estrategias-terapeuticas-prevencion-del%20S1138359311001286
http://www.elsevier.es/es-revista-semergen-medicina-familia-40-articulo-nuevas-estrategias-terapeuticas-prevencion-del%20S1138359311001286

