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ABSTRACT  

Background: Stroke, a chronic disease with acute events causes significant morbidity 

among individuals. It increases the risk of psychological, emotional problems, 

physical disability and overall quality of life. The present study was conducted to 

evaluate the relationship between epicardial fat thickness (EFT) and plasma free fatty 

acid (PFFA) level in acute ischemic stroke and to further evaluate the effect of 

demographic and clinical characteristics of stroke on EFT and PFFA levels 

Methods: The present case control study was conducted at KLES Dr. Prabhakar Kore 

Hospital and Medical Research Centre, Belagavi between January 2021 to December 

2021. Thirty-three adult patients admitted clinical and radiologically proven diagnosis 

of acute ischemic stroke and 33 patients age and sex matched healthy adults were 

included as controls. Patient demographics, family and medication history, blood 

parameters including total cholesterol, low-density lipoprotein cholesterol (LDL), 

high-density lipoprotein cholesterol (HDL), triglycerides, fasting blood glucose 

levels, epicardial fat thickness and plasma Free fatty acid levels were measured.  

Results: Mean (SD) age of patients was significantly higher among cases as 

compared to controls (60.9 [11.8] years vs 51.4 [12.7] years; p=0.005).60.6% had 

anterior circulation stroke, 36.3% had posterior circulation stroke, and 3.1% had 

watershed area infarction. The mean (SD) FBS (173.5 [78.3] vs 110.3 [15.9%] mg/dl; 

p=0.000), TC (164.2 [50.5] vs 141.1 [31.4] mg/dl; p=0.022), LDL (94.2[45.9] vs 99.5 

[9.8] mg/dl; p=0.514) and triglycerides (164.2 [50.5] vs 141.1 [31.4] mg/dl; p=0.022 

were significantly higher in cases than those of controls while the mean (SD) of HDL 

(41.6 [32.7] vs 59.5 [8.6] mg/dl; p=0.024), was greater in controls than the cases .The 

mean (SD) EFT (11.87 [3.14] mm vs 7.11 [0.93]mm; p=0.000) and PFFA (0.24 [0.05] 
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vs 0.20 [0.06]; p=0.018) was much higher among cases than controls. Intergroup 

comparisons showed, female gender, statin therapy, increase in FBS, LDL, 

triglycerides, and decrease in HDL were significantly associated with EFT and PFFA 

levels (p<0.05). However, intragroup comparisons of effect of clinical and laboratory 

parameters on EFT and PFFA showed no relationship between variables such as sex, 

diabetes, statin therapy, FBS, HDL, LDL and triglyceride levels on EFT and PFFA 

(p>0.05). 

Conclusion: EFT and PFFA levels can be considered an independent risk factor of 

ischemic stroke among adult patients. Further, large epidemiological, prospective 

studies are warranted to establish the relationship. 

Keywords: epicardial fat thickness, ischemic stroke, low-density lipoprotein 

cholesterol, plasma free fatty acid levels, risk factor  
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ABBREVIATIONS 

AF- atrial fibrillation  

ARIC- Atherosclerosis Risk in Communities 

CI- confidence interval   

CE- cardioembolic 

CT- computed tomography  

DALY-  disability adjusted life years 

DIP- dipping effect  

EFT- Epicardial fat thickness 

ESUS- embolic stroke of undetermined score 

FBS- fasting blood sugar 

HDL- High Density lipoprotein cholesterol  

HR- Hazard ratio 

ICH- intracerebral hemorrhage 

IS- ischemic stroke 

LDL- low-density lipoprotein cholesterol 

MRI- magnetic resonance imaging 

NLR- neutrophil/lymphocyte ratio 

pEATT- periatrial epicardial adipose tissue thickness 

PFFA- plasma free fatty acids 

SD- standard deviation 

TC-Total cholesterol 

Mmol/l- micromoles per liter 
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INTRODUCTION 
 

“THE EVALUATION OF EPICARDIAL FAT THICKNESS AND PLA SMA 

FREE FATTY ACID LEVEL IN ACUTE ISCHEMIC STROKE- ONE  YEAR 

CASE-CONTROL STUDY AT KLES Dr. PRABHAKAR KORE HOSPI TAL 

AND MRC.” 

INTRODUCTION 

Stroke, also known as a cerebrovascular accident occurs secondary to rapid 

loss of brain function due to disturbance in the blood supply of the brain. It is one of 

the leading causes of morbidity and mortality worldwide [1]. According to GBD 2019 

report, there was approximately 12 million incident strokes, 101 million prevalent 

strokes, 143 million disability adjusted life years (DALYs) and 6 million deaths from 

stroke reported in 2019. The incidence of ischemic stroke was substantially higher 

constituting 62% compared to other types of strokes, namely; intracerebral 

haemorrhage (28%) and subarachnoid haemorrhage (10%) [2]. The burden of stroke 

in India is on the rise. The crude incidence and prevalence rates of stroke in India 

ranges from 108 to 172 per 1,00,000 person per year and 26 to 757 per 1,00,000 

person per year, respectively [3].  

Waist circumference and echocardiographic epicardial fat are identified as the 

independent risk factors of stroke [4]. Epicardial fat is a metabolically active tissue 

which is present between the outer wall of myocardium and the visceral layer of 

pericardium with the free fatty acids being its major component [5]. While, under 

physiological conditions the epicardial fat protects and supports the heart during 

normal function, increased amounts of epicardial fat are related to increased 
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production of proinflammatory and proatherogenic mediators, leading to development 

of atherosclerosis, coronary artery disease, metabolic syndrome and obesity [6, 7]. 

However, since the atherosclerotic process begins years before the development of 

clinical cerebrovascular disease, and hence the markers such as epicardial fat 

thickness (EFT) and plasma free fatty acid can be used as a screening tool in early 

prediction of stroke. 

Stroke not only increases morbidity of an individual, but also increases the 

risk of psychological problems which are often neglected and inadequately treated. 

Studies indicate a direct relationship between severity of stroke and physical 

disability, psychological and emotional problems and overall, the quality of life in 

patients. Moreover, there is increased healthcare and social burden [8, 9]. It is said 

that “time is brain”; therefore, early screening is required to prevent stroke. 

Additionally, understanding the pathophysiology and identifying the risk factors are 

of paramount importance. This further enables the policymakers to propose and 

initiate preventive and screening programs which helps to identify the population at 

risk. Although the relationship between EFT and cardiovascular disease is apparent, 

however, its role in ischemic stroke is not clear. In view of this, the present study was 

conducted to evaluate the relationship between epicardial fat thickness and plasma 

free fatty acid level in acute ischemic stroke. 
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 OBJECTIVES 
 

• To evaluate the association of epicardial fat thickness and plasma free fatty acid 

levels in patients with acute ischemic stroke. 
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REVIEW OF LITERATURE 
 

Stroke is a cerebrovascular disorder characterized by sudden onset of clinical 

signs and symptoms. Occurrence of stroke negatively impacts the individual’s and 

caretaker’s psychological, physical and social health. Furthermore, with associated 

costs of treatment it affects the healthcare system and socioeconomic status of the 

country. The below section outlines the brief overview of stroke, risk factors and role 

of epicardial fat thickness and plasma free fatty acid in acute ischemic attack.  

Definition of stroke 

The World Health Organization defines stroke as “rapidly developing clinical 

signs of focal (or global) disturbance of cerebral function, with symptoms lasting 24 

hours or longer or leading to death, with no apparent cause other than vascular origin” 

[10]. Stroke council of the American Heart Association and American Stroke 

Association updated the definition as “a transient episode of neurological dysfunction 

caused by focal brain, spinal cord or retinal ischemia, without acute infarction” [11].  

History 

The diagnostic term “apoplexy” is in existence for a long time and can be 

referred back from the Hippocratic writings. Apoplexy describes a condition in which 

patient experiences “sudden abolition of all activities of mind with the preservation of 

pulse and respiration”[12]. The lay term stroke related to apoplexia was first used in 

1599 as “a stroke of God’s hande” to describe the sudden onset of symptoms. Over 

the years, with the increase in number of autopsies led to better understanding of the 

pathologic and clinical characteristics of apoplexy.  However, only in the mid-20th 

Century, apoplexy was replaced by the term stroke in the medical lexicons. Figure 1 

briefly depicts the historical timeline.  
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Figure 1: Timeline of stroke in medical history [13] 

Epidemiology of stroke 

Globally, stroke is the second leading cause of death after ischemic heart 

disease. According to the 2019 Global Burden of Disease Study, the reported incident 

and prevalent stroke in the year 2019 were 12.2(95% UI: 11.0-13.6) million and 

101(95% UI: 93.2-111) million, respectively. Additionally, there was 143 (95% UI: 

133-153) disability adjusted life years and 6.6 (95% UI: 6.0 to7.0) million deaths 

related to stroke [2]. In a systematic review of population based studies, Feigin et al 

reported a 42% decrease in incidence of stroke in high income countries. On the 

contrary, the incidence of stroke in low to middle income countries was more than 

100%, suggesting the burden in developing countries [14].  In India, the burden of 

stroke is on the rise. The crude incidence and prevalence rates of stroke ranges from 

108 to 172 per 100,000 person per year and 26 to 757 per 100,000 person per year, 

respectively [3]. 
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Types of stroke 

Stroke is broadly classified as  

• Ischemic stroke which occurs secondary to blood clots causing blockage of blood 

and oxygen supply to the affected area. It accounts for 80-90% of the cases. 

Ischemic strokes are mainly related to small artery occlusion, large artery 

atheroma and cardiac sources of embolism.  

• Hemorrhagic stroke occurs secondary to rupture of intracerebral blood vessels and 

leakage of blood to the surrounding area. It accounts for 10-20% of the cases. 

Hemorrhagic stroke is related to subarachnoid hemorrhage and intracerebral 

hemorrhage of small arteries [15,16]. (Figure 2) 

 

Figure 2: Types of stroke 
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Pathophysiology of stroke 

In the brain, ischemic infarct results due to the occlusion of  brain vessels 

secondary to  thrombosis and embolism . In thrombosis, constant deposition of 

atherosclerotic plaque on the walls of blood vessels results in narrowing of the blood 

vessels, constriction of vascular lumen. This eventually results in thrombotic 

occlusion of the artery. Further, there is disruption of plasma membrane, organelle 

swelling and expulsion of content to extracellular space resulting in loss of neuronal 

function. Apart from these, inflammation, energy failure, loss of haemostasis, 

acidosis, increased intracellular calcium levels, excitotoxicity, free radical-mediated 

toxicity, cytokine-mediated cytotoxicity, complement activation, impairment of the 

blood–brain barrier, activation of glial cells, oxidative stress and infiltration of 

leukocytes are also related to pathophysiology of ischemic stroke [17, 18].  

Haemorrhagic stroke occurs secondary to rupture of intracranial vessels and is 

associated with high mortality rate. Rupture of the blood vessels is due to 

hypertension, disrupted vasculature, excessive use of anticoagulants and thrombolytic 

agents . The rupture of blood vessels cause abnormal accumulation of blood within 

the brain, resulting in changes in vascular system and tissue necrosis. In subarachnoid 

haemorrhage, blood accumulates in the subarachnoid space of the brain due to a head 

injury or cerebral aneurysm [19]. The mechanism of stroke is depicted in Figure 3.  
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Figure 3: Pathophysiologic mechanism of stroke [17] 

Pathophysiologic changes in ischemic stroke 

At the onset of cerebral ischemia, there is continued consumption of ATP 

despite the reduced synthesis resulting in decreased ATP levels, lactic acidosis and 

loss of ionic haemostasis. This ionic imbalance further leads to neurotransmitter 

release and reuptake inhibition. Specifically, glutamate promotes increased calcium, 

sodium and water influx. While, the calcium overload results in degradation of cell 

membranes and proteins; excessive sodium and water influx results in swelling of 

cells, oedema and extracellular space shrinkage. Additionally, increased calcium, 

sodium and ATP levels in ischemic cells will stimulate mitochondrial production of 

oxygen free radicals which directly damage the carbohydrates, nucleic acid, lipids and 

proteins. The mechanism of ischemic cell death in white matter and gray matter 

differs. While the excessive calcium entry is via glutamate pathway in gray matter as 
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explained above, the increased intracellular calcium in white matter is associated with 

increased intracellular sodium and membrane depolarization [20-22].  

Furthermore, following ischemic stroke or injury, cerebral inflammatory 

response sets in including primary activation of infiltrating immune cells including 

neutrophils, macrophages and lymphocytes with resultant sterile inflammation. 

Inflammation further triggers the tissue repair and is considered host defence 

mechanism [23]. The process is depicted in Figure 4.  

  

 

Figure 4: Immune response to ischemic stroke showing (a) Initiation of sterile 

inflammation (b) Change of macrophagic function from inflammation to repair 

(c) T cells showing neuroprotective effect against ischemic brain injury [23] 
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Risk factors of ischemic stroke  

Previous studies have reported the following factor to pose higher risk of 

ischemic stroke [24, 25], which includes 

• Age 

• Males 

• History of stroke and atrial fibrillation  

• Family history of stroke 

• Hypertension  

• Diabetes 

• Previous history of heart diseases 

• Smoking  

• Alcohol intake  

• Obesity 

• Lower physical activity 

• Stress 

• Lack of daily fruit and vegetable intake 

• Dyslipidemia 

• Altered parameters including increase in Lipoprotein A, C-reactive protein, 

Von Willebrand factor, homocysteine, and white blood cell count. 

Apart from these well-known risk factors, recent literature also suggests the 

role of Epicardial fat thickness and plasma free fatty acids in ischemic stroke.   
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Epicardial adipose tissue 

The adipose tissue of heart consists of epicardial and pericardial fat which are 

embryologically different. Epicardial fat is located between the myocardium and 

visceral pericardium, represents 20% of the heart mass. It comprises mainly of 

mesothelial cells, and is supplied by the branches of coronary arteries. In adult human 

heart it is mainly located in the atrioventricular and interventricular grooves and may 

extend to epicardial surface of myocardium. As there is no fascia separating the 

myocardium and epicardial fat could interact with each other via paracrine and 

vasocrine secretion of proinflammatory adipokines [26, 27].  Epicardial fat is actively 

involved in the lipid energy homeostasis. Some of the physiological and 

pathophysiological functions of epicardial fat includes [28-30]: 

Some physiological functions-  

• Acts as an energy source to myocardium and provides mechanical protection 

to coronary artery. 

• It produces anti-angiogenic and anti-inflammatory adipokine. 

• Modulates intra-myocardial fat content and protects against excess free fatty 

acids. 

Pathological effects of increase epicardial fat thickness 

• Source to produce proatherogenic and proinflammatory adipokines.  

• Plays a role in excess free fatty acid synthesis and release. 

• Previous studies have also reported a correlation between epicardial fat 

thickness and coronary artery disease, bi-ventricular hypertrophy, and atrial 

fibrillation. 
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The activity of lipoprotein lipase and acetyl CoA carboxylase are low in 

epicardial fat. Energy production of heart is dependent on the oxidation of FFA in the 

myocardium. Epicardial fat acts as a buffer by protecting the heart against exposure to 

excessive FFA levels [31].  

Clinical implications of epicardial fat 

Epicardial fat thickness increases with increasing age and is approximately 

20% thicker in patients aged over 65 years and is linked to females [32, 33]. Previous 

studies have shown a direct relationship between epicardial fat and disease wherein, it 

produces various inflammatory factors. Epicardial fat is directly related to obesity and 

higher body mass index. Studies have reported positive relationship between 

increased epicardial fat and metabolic syndrome. Increased epicardial fat thickness is 

also associated with cardiac risk factors including higher fasting glucose, increase in 

C-reactive protein, decreased HDL. Furthermore, epicardial fat thickness is directly 

correlated with coronary artery diseases and cancers. [34, 35]. Epicardial fat thickness 

can be quantified using imaging techniques such as echocardiography, magnetic 

resonance imaging and non-contrast computed tomography [36].  

Relationship between epicardial fat thickness and ischemic stroke 

Studies have also evaluated the relationship between EFT and risk of stroke. 

In a systematic review of 80 studies conducted by Rosa IM, et al (2021) [37] 

evaluated the association between EFT and stroke, the following conclusions were 

drawn.  
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• Increased EFT may be associated with stroke. 

• Echocardiography, CT or MRI can be used for the evaluation, results remain 

same.  

• Concomitant presence of metabolic syndrome and atrial fibrillation increases the 

risk of stroke. 

Plasma free fatty acids 

Free fatty acids are non-esterified fatty acids circulating in the plasma and are 

bound to albumin. Based on the aliphatic tail length they are classified as short chain 

fatty acids (<6 carbon atoms), medium chain fatty acids (6-12 carbon atoms) and long 

chain fatty acids (>12 carbon atoms). Free fatty acids are one of the important energy 

sources for the body tissues. In addition to being an energy source, other critical 

functions of FFA’s include, receptor signalling, gene expression, regulation of energy 

homeostasis. FFA’s also act as natural ligand for group of G protein coupled receptors 

termed as FFA receptors, which regulate inflammation and secrete peptide hormones 

[38, 39]. Pathologically, FFA increases the oxidative stress and induces 

hypercoagulability [40]. Previous studies have suggested an association between 

FFA’s and thrombus formation via platelet aggregation and activation of clotting 

factors. FFA’s are also associated with metabolic syndrome, obesity, insulin 

resistance, myocardial dysfunction and cardiac diseases including cardiac arrythmias 

[41-43]. 

Free fatty acid as risk factor of ischemic stroke 

Elevated FFA levels are also associated with atherosclerotic cerebrovascular 

accidents and is considered a predictor for atrial fibrillation associated stroke. Studies 
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have suggested an association between cerebrospinal FFA levels and functional 

outcome and recurrence in ischemic stroke patients [44, 45]. The link between FFA 

and stroke is mainly attributed to atherosclerosis and arrhythmia. While some studies 

have suggested impaired FFA metabolism to be related to arrhythmia [46], however 

the exact mechanism of FFA on stroke is yet to be elucidated.  

Related studies 

Seo WK, et al (2011) [47] conducted a cross-sectional study to evaluate the 

association between FFA concentration and ischemic stroke with further 

emphasis on ischemic stroke subtypes.  Data of a total of 715 stroke patients 

from a hospital-based acute stroke registry were included for analysis. Compared to 

different stroke types, the cardioembolic stroke type has higher concentrations of 

FFA. After adjusting for covariates, the logistic regression analysis showed a positive 

association between the cardioembolic subtype and higher FFA concentration. 

Additionally, patients with AF had higher FFA concentrations than those patients 

without AF. However, presence of atherosclerotic stenosis did not affect the FFA 

concentrations in patients with intra and extracranial arterial atherosclerosis. The 

authors concluded that there is a significant correlation between the fasting FFA 

concentrations and cardioembolic stroke subtype. 

Yamagishi K, et al (2013) [48] conducted a prospective study with an aim to 

evaluate the association between plasma free fatty acids and ischemic stroke 

among whites. A total of 3870 white patients, both males and females aged 

between 45 years and 64 years from the Minneapolis field centre of the 

Atherosclerosis Risk in Communities (ARIC) Study having a baseline measurement 

of plasma cholesterol ester and phospholipid during 1987 to 1989 were included in 
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the study. Patients were followed up till 2008 for incident ischemic stroke. Cox 

proportional model was used for the analysis. Over 22 years of follow up, a total of 

168 ischemic strokes were reported. Upon adjusting for age and sex, plasma free fatty 

acids were positively associated with stroke with HR (95% CI) of 1.9 (1.2 to 3.0). 

Additionally, the study reported a positive linear association between palmitoleic acid 

and stroke (HR [95% CI]: 1.9 [1.2-2.9]), negative correlation between linoleic acid 

and stroke (HR [95% CI]: 0.6 [0.4-1.0]) and no relationship between ω-3 and ω-6 

polyunsaturated fatty acids and ischemic stroke. These relations unchanged after 

adjusting for other cardiovascular risk factors. The authors concluded that among US 

cohorts of white patients, ischemic stroke is correlated with plasma saturated and 

monounsaturated fatty acids. 

Akıl E, et al (2014) [49] carried out a cross-sectional study to evaluate the levels of 

EFT and neutrophil/lymphocyte ratio (NLR) in patients with ischemic stroke and to 

further evaluate the relationship between these inflammatory markers and ischemic 

stroke incidence. The study included cases having diagnosed as ischemic stroke  

(n=38) and age and sex matched controls (n=47). EFT was measured using 

Echocardiography and automated haematology analyser was used for blood 

parameters. The mean EFT was significantly lower in control group as compared to 

cases (4.9 vs 6.0 mm; p<0.001). Similarly, the mean NLR was also significantly lower 

among controls as compared to the cases (1.8 vs 2.5; p<0.001). Spearman’s 

correlation analysis showed a mild but significant correlation between EFT and NLR 

(p=0.006). The study did not identify any confounding factors. Based on the positive 

association between EFT, NLR and ischemic stroke, the authors concluded that EFT 

is an inexpensive and readily available clinical marker which can be included as risk 

estimation marker for ischemic stroke.  
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Choi JY, et al (2014) [50] conducted a retrospective registry-based observational 

study to evaluate the relationship between plasma FFA levels and recurrent stroke in 

cardioembolic (CE) stroke patients. A total of 669 patients with acute ischemic stroke 

were included in the study. Patients were further divided into CE stroke and non- CE 

stroke groups for comparative analysis.  Baseline mean plasma FFA concentration 

was higher in the CE stroke patients as compared to non-CE patients (1.0 vs 0.7 

mEq/L). Based on a multivariate logistic regression analysis, higher FFA levels had 

higher risk of CE stroke with a hazard ratio (95% CI) of 2.1 (1.5 to 3.0). At a median 

follow up of 25 months, stroke recurrence rate was 8.4% and recurrence rate was 

comparable between CE and non-CE group (11% vs 8%; p=0.396). While there was 

no association between baseline FFA and risk of recurrence among non-CE patients, 

among the CE stroke group, elevated baseline FFA was an independent risk factor of 

recurrence with a hazard ratio (95% CI) of 2.7 (1.1 to 7.0). The authors concluded that 

elevated baseline FFA concentration could be considered an independent risk factor 

of recurrence and is a useful indicator to predict the recurrences in CE patients.  

Khawaja O, et al (2014) [51] conducted a prospective cohort study to evaluate 

the association between plasma free fatty acids and incident stroke among 

elderly population. In this Cardiovascular Health Study, a total of 4369 patients 

at or above 65 years with both sex and age were included in the study. Plasma 

free fatty acid levels were measured based on 1992-93 examination and was 

further confirmed by a committee of experts including neurologists and 

neuroradiologists. Relative risk of stroke associated with free fatty acids was tested 

using cox regression analysis. The mean age of patients was 75 years. At a median 

follow up of 11 years, a total incident stroke was 732. With the increasing titres of 

plasma fatty acids, there was corresponding increase in crude incidence rates from 14 
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to 18 per 1000 person-years with an associated hazard ratio (95% CI) of 1.05 (0.97 to 

1.14). Restriction to ischemic stroke and change in adiposity and diabetes had no 

effect on ischemic stroke incidence. The authors concluded that there is an association 

between plasma free fatty acids and ischemic stroke.  

Choi JY, et al (2016) [52] conducted a study to evaluate the association between 

baseline FFA concentration with different stroke types including any stroke, ischemic 

stroke/systemic embolism (ISSE), or ischemic stroke among stroke survivors with 

atrial fibrillation (A-fib). A total of 279 stroke patients with A-fib were included in 

the study. At a median follow up of approximately 18 months, 22, 21, and 17 patients 

had incidence of any stroke, ISSE, and ischemic stroke, respectively. At the end of 1 

and 3 years, the cumulative risk for any stroke, ISSE, and ischemic stroke were 5% vs 

15%, 5% vs 12%, and 4% vs 11%, respectively. After adjusting covariates baseline 

FFA concentration (HR [95% CI]: 1.7 [1.1 to 2.8]) was associated with recurrence of 

any stroke. Although FFA showed a trend association with ISSE (HR [95% CI]: 1.6 

[1.0 to 2.6]) and ischemic stroke (HR [95% CI]: 1.6 [1.0 to 2.7]), it was non-

significant. Further analysis using adjusted models including CHADS2 or CHA2 DS2 

-VASc score as a covariate confirmed that FFA as an independent predictor of any 

stroke and ischemic stroke, but not for ISSE.  

Cho KI, et al (2018) [53] conducted a study to evaluate the association between 

echocardiographic epicardial fat thickness and plasma FFA levels and occurrence of 

ischemic stroke in atrial fibrillation. A total of 214 patients diagnosed with ischemic 

stroke from March 2011 to June 2014 were included in the study. The patients were 

further divided into 2 groups, ischemic stroke with atrial fibrillation and ischemic 

stroke without atrial fibrillation (AF) with 35 and 179 patients, respectively. The 
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study comprised of 40% women and the mean age of the patients was 66.8 years.  

Serum FFA and EFT was significantly higher among ischemic stroke with AF as 

compared to ischemic stroke without AF (1379.7 vs. 757.8 mEq/L, p < 0.0001) and 

(6.5 vs. 5.3 mm, p < 0.001), respectively. Based on the Multivariate logistic 

regression analysis, age, serum FFA and EFT were independently associated with 

ischemic stroke group with AF. The authors concluded that high levels of EFT and 

serum FFA levels were associated with ischemic stroke among AF patients.  

Golovko SA, et al (2018) [54] conducted a preclinical study in an animal model to 

test the hypothesis that plasma free fatty acids are altered at the early stages of acute 

ischemic stroke. Upon two- hours onset of permanent middle cerebral artery 

occlusion, plasma sample was collected from the affected mice and from control 

animals. The FFA sample was compared between the sham mice and control mice. 

The authors reported two-to-three-fold increase in very long n-3 and n-6 FFA 

including 20:4n-6, 22:4n-6, 22:5n-6, and 22:6n-3 in mice with cerebral occlusion. 

These changes correspond to the FFA liberation from brain phospholipid hydrolysed 

under ischemic insult. The results of this preclinical experiment identified plasma 

FFA profile to be a potential biomarker for early ischemic stroke.  

Gurdal A, et al (2018) [55] conducted a study to investigate the epicardial fat 

measurement among young patients with embolic stroke of undetermined source 

(ESUS). A total of 77 volunteers (patients with ESUS, n=40; controls, n=37) were 

included in the study. Mean age of patients were 43 years vs 38 years in cases and 

control groups, respectively. Echocardiography was used to assess the EFT. EFT was 

significantly higher among the patients with ESUS as compared to control group (5.5 

vs 4.0 mm; p<0.01). Additionally, the authors reported a positive correlation between 
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EFT and serum C reactive protein (p<0.05). A cut off  value of 4.6mm of EFT  was 

identified as optimum to predict the ESUS, which had 88% sensitivity and 81% 

specificity. The authors concluded that echocardiographic EFT was significantly 

higher in young patients with ESUS than healthy controls and therefore, can be used 

as a novel marker in these patients.  

Cosansu K, et al (2020) [56] conducted a cross-sectional study to evaluate the 

effectiveness of EFT in predicting acute ischemic stroke among patients with 

atrial fibrillation. The study included a total of 160 patients (cases: n=80, 

controls [age and sex matched]: n=80) were included in the study. 

Echocardiographic evaluations was  performed within the three days of 

hospitalization and EFT was measured using standard methods from previous 

studies. Mean ± standard deviation (SD) of EFT among cases was 8.55 ± 1.08 mm 

and among controls was 5.90 ± 1.35 mm. The difference was statistically significant 

(p < 0.0001). This was further substantiated by a multivariable logistic regression 

analysis which confirmed EFT to be an independent predictor of acute ischemic 

stroke in patients with atrial fibrillation. The authors concluded that EFT can be used 

as a predictor of development of acute ischemic stroke in patients with AF.  

A registry based retrospective observational study was conducted by Eun MY, et al 

(2020) [57] to evaluate the predictive value of FFA in ESUS. A total of 110 patients 

with ESUS confirmed based on laboratory findings and imaging were included in the 

study. Patients were further divided into two groups: ESUS with PES (n=49) and 

ESUS without PES (n=61). Clinical and laboratory findings were compared between 

2 groups. Compared to patients with ESUS with PES, plasma FFA levels, systolic and 

diastolic blood pressure and left atrial enlargement were higher in patients with ESUS 
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without PES. This was further confirmed by a multivariable analysis that showed FFA 

levels (odds ratio [OR, 95% CI]: 10.4 [1.01 to 1.06]), diastolic blood pressure (OR 

[95% CI]: 1.4[1.4 to 1.9]) and left atrial volume index (OR [95% CI]:1.1[1.0 to 1.1]) 

were higher in patients with ESUS without PES. The authors concluded that higher 

levels of FFA, diastolic blood pressure and left atrial volume index can be considered 

risk factors of ESUS without PES and more large scale studies are warranted to 

further quantify the results.  

Drozd A, et al (2022) [58] conducted a prospective study to evaluate the impact of 

FFA and the associated inflammatory metabolites on the risk of sleep apnoea in stroke 

patients. A total of 64 patients with ischemic stroke were included in the study. Based 

on the physiologic dipping effect (DIP), patients were further divided into DIP and 

non-DIP groups with 33 and 31 patients, respectively. Epworth sleepiness scale (ESS) 

was used for sleep analysis and all patients underwent 24-hour blood pressure 

measurement, FA gas chromatography and inflammatory metabolite measurements. 

In patients with non-DIP, C16:0 palmitic acid levels were comparatively higher while, 

C20:0 arachidic acid, C22:0 behenic acid and C24:1 nervonic acid levels were lower. 

Additionally, leukotriene B4 level was lower among non-DIP patients. In the DIP 

group, a positive correlation between ESS and FAs and derivatives was noted. 

Decreased inflammation and increased anti-inflammatory mediators from FAs 

favoured DIP. The authors concluded the potential association between FA levels and 

eicosanoids in the pathogenesis of the non-DIP phenomenon. Further studies are 

warranted.  

Edsen F, et al (2022) [59] conducted a retrospective study to evaluate the relationship 

between epicardial adipose tissue and incidence of acute ischemic stroke. A total of 
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215 patients (atrial fibrillation related stroke, n=121; non cardioembolic stroke, n=94) 

were included in the study. On admission of these patients with large vessel 

occlusion, peri atrial epicardial adipose tissue thickness (pEATT) was measured using 

computed tomography angiography. Compared to non-cardioembolic patients, 

pEATT was high among patients with atrial fibrillation related stroke. The study 

reported that computed tomography measured left sided pEATT was an independent 

predictor of atrial fibrillation related stroke with an adjusted odds ratio (95% CI) of 

1.3(1.1 to 1.5; p=0.012). The authors concluded that there is a positive relationship 

between epicardial adipose tissue and incidence of acute ischemic stroke.  

In a prospective Kadoorie Biobank study, China, Sun L, et al (2022) [60] evaluated 

the associations of different polyunsaturated fatty acids (PUFA) and incidence of total 

stroke, ischemic stroke (IS), and intracerebral haemorrhage (ICH). A total of 10,563 

Chinese patients who attended the 2013-14 resurvey were included in the study. Gas 

chromatography was used to measure the erythrocyte PUFA’s. Mean age of patients 

was 58 years and mean BMI was 24 kg/m2. At a median follow up of 4 years, 342 IS 

and 53 ICH incidences were reported among 8159 participants without prior history 

of diabetes or vascular diseases. Based on multivariable analysis, a positive 

correlation was noted between 18:2n-6 and ICH (HR = 2.3 [95% CIs 1.4 to 3.8]) was 

observed, however this parameter was inversely correlated with IS (0.7 [0.5 to 0.9]). 

Similarly, a positive correlation was noted between 20:3n-6 and IS (1.6 [1.3 to 2.0]) 

but not with ICH. These associations remained unchanged after adjusting for 

conventional CVD risk factors and dietary factors. The authors concluded that 

variable associations between PUFA and different stroke types needs further 

understanding of the stroke aetiology.  
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MATERIALS AND METHODS 
 

Source of the data  

All the patients admitted at KLES Dr. Prabhakar Kore Hospital and Medical 

Research Centre, Belagavi with clinical and radiologically proven diagnosis of acute 

ischemic stroke. 

Study Design  

 Case-Control study. 

Study Period  

January 2021 to December 2021 

Sample size:  

We used the below formula to estimate the sample size.  

                                

Where,  
 µ1 is the mean of the first group  

µ2 is the mean of the second group  

σ
2 is the common error variance, for 95% confidence level,  

Zα/2 values are 1.96 and  

�� value is 1.28 (for 90% power) 

 r is the allocation ratio, which is given as � = �1/�2.  
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Here we assume the difference between epicardial fat thickness between the groups as 

large, i.e., d = 0.8, with this assumed d, 95% confidence level and 90% power, we 

take allocation ratio for control to case as 1:1.    

By imputing the values to the above formula an overall sample size of 66 was 
estimated.    

• For cases group: n1= 33 patients 

• For control group: n2 =33 patients 

Sampling Method 

• Cases: Consecutive patients admitted with the diagnosis of acute ischemic 

stroke. 

• Controls: Healthy controls with no history of diseases visiting the hospital. 

Selection Criteria 

Inclusion criteria 

• All adult patients over 18 years of age admitted with the diagnosis of acute 

ischemic stroke  

Exclusion criteria 

Patients with the history the following diseases were excluded  

• Transient ischemic attack, Recurrent stroke, Intracranial haemorrhage 

• Congestive heart failure  

• Hepatorenal dysfunction 

• Rheumatologic disorder and immunological disorder 

• Malignancy 
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Methodology  

A detailed information on demographics, patient history and clinical baseline 

information was collected from all cases and controls. Following specific 

examinations and investigations were carried out.   

Neurological assessment 

On arrival to the hospital, all the patients were clinically assessed, with 

thorough assessment of symptom evolution. A complete neurological examination 

was performed and the patient underwent a Computed Topography of the brain or 

Magnetic Resonance Imaging of the brain with or without CT Angiography or MRI 

Angiography. Confirmed cases of acute ischemic stroke, after informed consent were 

enrolled in the study. 

Laboratory parameters 

On the first day of hospitalization, the patient’s morning venous blood sample 

was taken after overnight fasting for investigations. The parameters that were tested 

with the standardized techniques were total cholesterol, low-density lipoprotein 

cholesterol (LDL), high-density lipoprotein cholesterol (HDL), triglycerides, fasting 

blood glucose levels. Plasma Free fatty Acid levels were measured by the enzymatic 

colorimetric test. The kit that was utilized for the estimation of the plasma free fatty 

acid level was Sigma-Aldrich MAK044-1KT.  

Echocardiographic measurement 

Standard two-dimensional echocardiography was done in all the cases and 

controls using GE Vivid S60N and probe MFSc. The echocardiography technician 

was blinded to the patient information. The patient was made to lie in the left lateral 
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decubitus position. Epicardial fat thickness is the space between the outer wall of the 

myocardium and the visceral pericardium, an echo-free space. It was measured from 

the free wall of the right ventricle at the end-systole in three cardiac cycles. The 

maximum EFT was measured from the point on the free wall of the right ventricle 

along the midline of the ultrasound beam perpendicular to the aortic annulus as the 

anatomic landmark. 

Data collection  

The following data was collected and entered in a case history proforma  

• Baseline demographics: age and sex, education, number of spoken languages 

• History of hypertension, diabetes, and related data 

• Family history  

• History of statin therapy 

• History of smoking, alcohol, and tobacco consumption 

• Type of diet 

• Sleep adequacy 

• General examination mainly focusing on the signs of atherosclerosis like arcus 

senalis, xanthoma, xanthelasma, locomotor brachialis. 

• Vital signs including blood pressure, pulse rate, respiratory rate, and 

temperature. 

• Laboratory investigations such as fasting blood sugar (FBS), Total cholesterol, 

HDL, LDL, and triglyceride levels 

• Plasma free fatty acids 

• Epicardial fat thickness  
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Ethical considerations 

Institutional ethical clearance was obtained prior to initiation of the study. The 

details of the study were explained to the cases and controls and an informed consent 

was obtained from all the cases and controls. 

 

Data handling 

The collected data was entered in Microsoft excel and the related records were 

stored safely with no access to other study personnel.  

 

STATISTICAL ANALYSIS  

All data was entered in the Microsoft excel sheet and then imported to SPSS 

version 22 software for statistical analysis. Categorical variables were summarized as 

frequency and percentages. Continuous variables were presented as Mean and 

standard deviation or median (minimum, maximum) values.  Chi-square test was used 

to check the association of outcome among categorical variables. ANOVA test was 

used to compare the association between categorical and continuous variable. p-value 

less than or equal to 0.05 indicates statistical significance.  
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RESULTS 

Table 1: Comparison of mean and median ages  
 

Age, in years 

Cases 

(n=33) 

Controls 

(n=33) 

p value 

Mean (SD) 60.9 (11.8) 51.4 (12.7) 0.005 

Median (min-max) 63 (36-82) 52 (26-75) - 

 

 

Graph 1: Bar diagram showing comparison of mean age (Error bar shows 

standard deviation)  

In our study a total of 66 patients were included (cases, n=33 and controls, n=33). 

Mean (SD) age of patients was significantly higher among cases as compared to 

controls (60.9 [11.8] years vs 51.4 [12.7] years; p=0.005).   
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Table 2: Age distribution of cases and controls 
 

Age, n (%) Cases 

(n=33) 

Controls 

(n=33) 

p value 

≤40 years 2 (6.1%) 8 (24.2%) 0.070 

41-50 years 7 (21.2%) 8 (24.2%) 

51-60 years 6 (18.2%) 8 (24.2%) 

61-70 years 9 (27.3%) 7 (21.2%) 

>70 years 9 (27.3%) 2 (6.1%) 

Total  33 (100%) 33 (100%) 

 
 

 
 
Graph 2: Bar diagram showing age distribution  
 

Among cases, most patients belonged to the age group of 61-70 years and >70 years 

followed by 51-60 years. Among controls, subjects were younger and belonged to the 

age group of ≤40 years, 41-50 years and 51-60 years. However, the difference was not 

statistically significant (p=0.070) 
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Table 3: Sex distribution among study population 

 

 

 

 

Graph 3: Bar diagram showing Sex distribution among study population 

 
In our study, case groups comprised of 20 (60.6%) male patients and 13 (39.4%) 

female patients and control groups comprised of 15 (45.5%) males and 18 (54.5%) 

females. The difference was not statistically significant (p=0.324).  
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Sex, n (%) 
Cases 

(n=33) 

Controls 

(n=33) 
p value 

Male 20 (60.6%) 15(45.5%) 

0.324 

 

Female 13 (39.4%) 18 (54.5%) 

Total 33 (100%) 33 (100%) 
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Table 4: Distribution of cases based on level of education among cases 

 
Cases (n=33) Frequency Percentage 

Level of 

education 

Uneducated 9 27.3% 

Primary school 4 12.1% 

High school 5 15.2% 

Pre university 4 12.1% 

Graduation 5 15.2% 

Professional course 6 18.2% 

Total 33 100.0% 

 

 
 

Graph 4: Frequency distribution of cases based on level of education  
 

 Out of 33 cases, 9 (27.3%) were uneducated, 4 (12.1%) had completed primary 

school, 5 (15.2%) had completed high school, 4 (12.1%) had completed preuniversity, 

5 (15.2%) had completed graduation, and 6 (18.2%) were professionals.  
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Table 5: Distribution of cases based on number of spoken languages  
 

Cases (n=33 Frequency Percentage 

Number of 

Spoken languages 

One language 18 54.5 

Two languages 6 18.2 

Three languages 5 15.2 

Four languages 4 12.1 

Total 33 100.0 

 

 

 
Graph 5: Bar diagram showing distribution of cases based on number of spoken 

languages 

Most patients among cases spoke one language (n=18, 54.5%), followed by two 

languages (n=6, 18.2%), three languages (n=5, 15.2%) and four languages (n=4, 

12.1%). Most common spoken languages were either Kannada or Marathi, while 

English and Hindi were spoken by limited patients.  
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Table 6: History of hypertension among cases 

Cases (n=33) Frequency Percentage 

Hypertension 
Yes 20 60.6% 

No 13 39.4% 

Duration of hypertension Mean (SD) 6.8 (8.4) years 

Antihypertensives therapy 

(n=20) 

Yes 14 70% 

No 6 30% 

Medication compliance 

(n=14) 

Yes 11 78.6% 

No 3 21.4% 

 

 

 

Graph 6: Frequency distribution of hypertension among cases  
 

Among cases, 20 (60.6%) of patients had history of hypertension. The mean (SD) 

duration of hypertension was 6.8 (8.4) years. Among patients with hypertension, 14 

(70%) were on antihypertensives and 6 (30%) were not on anti- hypertensive 

medication. Of the 14 patients, medication compliance was seen in 11 (78.6%) 

patients and 3 (21.4%) patients were not taking medications.   
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Table 7: History of diabetes among cases 

Cases (n=33) Frequency Percentage 

Diabetes 
Yes 13 39.4% 

No 20 60.6% 

Duration of Diabetes Mean (SD) 4.5 (7.1) years 

Antidiabetic medication 

(n=13) 

Yes 10 76.9% 

No 3 23.1% 

Medication compliance 

(n=10) 

Yes 7 70% 

No 3 30% 

 

 

 

 

Graph 7: Frequency distribution of diabetes among cases  
 

Among cases, 13 (39.4%) of patients had history of diabetes. The mean (SD) duration 

of hypertension was 4.5 (7.1) years. Among patients with diabetes, 10 (76.9%) were 

on anti-diabetics and 3 (23.1%) were not on anti- diabetic medication. Of the 10 

patients, medication compliance was seen in 7 (70%) patients and 3 (30%) patients 

were not taking medications.   
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Table 8: Comparison of family history between cases and controls 

 

Family history, n (%) 
Cases 

(n=33) 

Controls 

(n=33) 
p value 

None 29 (87.9%) 25 (75.8%) 

0.437 

Cardiovascular disease 1 (3.0%) 0 (0%) 

Diabetes 2 (6.1%) 3 (9.1%) 

hypertension 0 (0%) 1 (3.0%) 

Hypothyroidism 0 (0%) 2 (6.1%) 

Diabetes and hypertension 1 (3.0%) 2 (6.1%) 

Total 33 (100%) 33 (100%) 

 

 

 

Graph 8: Bar diagram showing comparison of family history between groups 
 

Among cases, 2(6.1%) patients had family history of diabetes, 1 (3.0%) each had 

history of cardiovascular disease and combination of diabetes and hypertension. 

Among controls, 3 (9.1%) subjects had diabetes, 2 (6.15) each, subjects had 

hypothyroidism and combination of diabetes and hypertension. The distribution of 

family history between cases and controls were comparable (p=0.437).  
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Table 9: Comparison of statin therapy between cases and controls 
 

Statins, n (%) 
Cases 

(n=33) 

Controls 

(n=33) 
p value 

Yes 5 (15.2%) 0 (0%) 

0.027 No 28 (84.8%) 33 (100%) 

Total 33 (100%) 33 (100%) 

 

 

 

 

Graph 9: Bar diagram showing distribution of statin therapy between groups 
 

None of the subjects in control group were on statin therapy. Among cases, out of 33 

patients, 5 (15.2%) patients were on statins. The difference between groups was 

statistically significant (p=0.027).  
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Table 10: Comparison of history of alcohol consumption between cases and 

controls 

Alcohol consumption, 

n (%) 

Cases 

(n=33) 

Controls 

(n=33) 
p value 

Yes 10 (30.3%) 13 (39.4%) 

0.606 No 23 (69.7%) 20 (60.6%) 

Total 33 (100%) 33 (100%) 

 

 

 

 
Graph 10: Bar diagram showing distribution of cases and controls based on 

history of alcohol consumption between groups 

 

Among cases, 10 (30.3%) patients had history of alcohol consumption. Among 

controls, 13 (39.4%) of subjects had history of alcohol consumption. The difference 

between groups was not statistically significant (p=0.606).  
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Table 11: Comparison of history of smoking between cases and controls 

Smoking history, 

n (%) 

Cases 

(n=33) 

Controls 

(n=33) 
p value 

Yes 6 (18.2%) 7 (21.2%) 

1.000 No 27 (81.8%) 26 (78.8%) 

Total 33 (100%) 33 (100%) 

 
 

 
 
Graph 11: Bar diagram showing distribution of cases and controls based on 

history of smoking between groups 

 

Among cases, 6 (18.2%) patients had history smoking. Among controls, 7 (21.2%) 

had history of smoking. The difference between groups was not statistically 

significant (p=1.000). 
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Table 12: Comparison of history of tobacco consumption between cases and 

controls 

History of tobacco 

consumption, n (%) 

Cases 

(n=33) 

Controls 

(n=33) 
P value 

Yes 12 (36.4%) 3 (9.1%) 

0.017 No 21 (63.6%) 30 (90.9%) 

Total 33 (100%) 33 (100%) 

 

 

 
 
Graph 12: Bar diagram showing distribution of cases and controls based on 

history of tobacco consumption between groups 

 

In our study, frequency of patients with tobacco consumption was much higher 

among cases as compared to controls (12 [36.4%] vs. 3 [9.1%]). The difference 

between groups was statistically significant (p=0.017).  
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Table 13: Comparison of sleep between cases and controls 

Sleep, n (%) 
Cases 

(n=33) 

Controls 

(n=33) 
p value 

Adequate 27 (81.8%) 33 (100%) 

0.024 Less 6 (18.2%) 0 (0%) 

Total 33 (100%) 33 (100%) 

 

 

 

 
Graph 13: Bar diagram showing distribution of cases and controls based on sleep 

 

All subjects in the control group had adequate sleep. Among cases, 27 (81.8%) had 

adequate sleep and only 6 (18.2%) had inadequate sleep. The difference between 

groups was statistically significant (p=0.024).  
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Table 14: Comparison of diet types between cases and controls 

Diet, n (%) 
Cases 

(n=33) 
Controls (n=33) p value 

Vegetarian 15 (45.5%) 15 (45.5%) 

1.000 

Nonvegetarian 18 (54.5%) 18 (54.5%) 

Total 33(100) 33(100)  

 
 
 

 
 
 
Graph 14: Bar diagram showing distribution of cases and controls based on diet 

types 

Among cases, 15 (45.5%) patients were vegetarians and 18 (54.5%) patients were 

non-vegetarians. Similarly, 15 (45.5%) subjects were vegetarians and 18 (54.5%) 

subjects were non-vegetarians. The difference was not statistically significant 

(p=1.000).  
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Graph 15: Comparison of cases and controls with or without Arcus senilis 

between groups 

 

Arcus senilis, n 

(%) 

Cases 

(n=33) 
Controls (n=33) p value 

Present 17(51.5) 4(12.1) 

0.001 Absent 16(48.5) 29(87.9) 

Total 33(100) 33(100) 

 

 

 

 
Graph 15: Bar diagram showing distribution of cases and controls based on 

presence or absence of arcus senilis. 

 

In our study, 17 (51.5%) patients among cases and 4 (12.1%) subjects among controls 

had arcus senilis. The difference was statistically significant (p=0.001) 

 

17
16

4

29

0

5

10

15

20

25

30

35

Yes No

Arcus senilis

Cases Controls



Results 

 

 Page 42 

 

Table 16: Comparison of blood pressure between cases and controls 

 
Blood pressure, mmHg, n 

(%) 

Cases 

(n=33) 

Controls 

(n=33) 
p value 

Normal 2 (6.1%) 13 (39.4%) 

0.000 

 

Prehypertension 3 (9.1%) 11 (33.3%) 

Stage 1 hypertension 8 (24.2%) 9 (27.3%) 

Stage 2 hypertension 20 (60.6%) 0 (0%) 

Total 33(100) 33(100) 

 

   

Graph 16: Distribution of cases and controls based on blood pressure reading 
 

Among cases, 2 (6.1%) patients had normal blood pressure (<120/<80 mmHg), 3 

(9.15%) patients had prehypertension BP (120-129/<80 mmHg), 8 (24.2%) patients 

had stage 1 hypertension (130-139/80-89 mmHg) and 20 (60.6%) had stage 2 

hypertension (≥140/>90 mmHg). Among cases 13 (39.4%), 11 (33.3%), 9 (27.3%) 

had normal, elevated, and stage 1 hypertension, respectively. The difference between 

groups was statistically significant (p=0.000).  
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Table 17: Comparison of pulse rate between cases and controls 

 

Pulse rate, per minute Cases (n=33) 
Controls 

(n=33) 
p value 

Mean (SD) 86.7 (14.8) 83.7 (8.4) 0.273 

n (%) 

decreased 1 (3.0%) 0 (0%) 

0.000 
Normal 28 (84.8%) 33 (100%) 

Increased 4 (12.1%) 0 (0%) 

 Total 33(100%) 33(100%) 

 
 

 

Graph 17: Distribution of cases and controls based on pulse rate 
 

Mean (SD) pulse rate between cases and control was comparable (86.7 [14.8] vs 83.7 

[8.4] per minute; p=0.273). Among controls, all subjects had normal pulse rate (60-

100 per minute). Among cases, 28 (84.8%) patients had normal pulse rate, 1(3.0%) 

patient had decreased pulse rate (<60 per minute) and 4 (12.1%) patients had 

increased pulse rate (>100 per minute). The difference was statistically significant 

(p=0.000). 
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Table 18: Comparison of respiratory rate between cases and controls 

Respiratory rate, cycles/min Cases (n=33) Controls (n=33) p value 

Mean (SD) 19.0 (3.4) 18.2 (1.3) 0.183 

n (%) 

decreased 1 (3.0%) 0 (0%) 

0.075 
Normal 26 (78.8%) 32 (97.0%) 

Increased 6 (18.2%) 1 (3.0%) 

 Total 33(100%) 33(100%) 

 
 

 

Graph 18: Distribution of cases and controls based on respiratory rate 

 
Mean (SD) respiratory rate between cases and control was comparable (19.0 [3.4] vs 

18.2 [1.3] cycles/min; p=0.183). Among controls, 32 (97.0%) subjects had normal 

pulse rate (16-20 cycles/min) and 1 (3.0%) subject had decreased respiratory rate (<16 

cycles/min). Among cases, 26 (78.8%) patients had normal respiratory rate, while, 

1(3.0%) patient and 6 (18.2%) patients had decreased and increased respiratory rate 

(>20 cycles/minute), respectively. However, the difference was statistically non-

significant (p=0.075). 
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Table 19: Comparison of fasting blood sugar between cases and controls 

FBS, mg/dl Cases (n=33) Controls (n=33) p value 

Mean (SD) 173.5 (78.3) 110.3 (15.9%) 0.000 

n (%) 

Decreased 0 (0%) 0 (0%) 

0.000 
Normal 14 (42.4%) 33 (100%) 

Increased 19 (57.6%) 0 (0%) 

 Total 33(100%) 33(100%) 

 
 

 
 

Graph 19: Distribution of cases and controls based on fasting blood sugar 

 
The mean (SD) FBS among cases was significantly higher than those of controls 

(173.5 [78.3] vs 110.3 [15.9%] mg/dl; p=0.000). Normal FBS of 70-140 mg/dl was 

noted among 14 (42.4%) of cases and 33 (100%) of controls. Increased FBS of >140 

mg/dl was seen among 19 (57.6%) of cases and none in the control group. The 

difference was statistically significant (p=0.000).  
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Table 20: Comparison of total cholesterol between cases and controls 

Total cholesterol, mg/dl Cases (n=33) Controls (n=33) p value 

Mean (SD) 164.2 (50.5) 141.1 (31.4) 0.022 

n (%) 

Desirable 26(78.8%) 33(100%) 

0.020 
Borderline 3(9.1%) 0(0%) 

High 4(12.1%) 0(0%) 

 Total 33(100%) 33(100%) 

 
 

 
 

Graph 20: Distribution of cases and controls based on total cholesterol levels 

 
The mean (SD) TC among cases was significantly higher than those of controls (164.2 

[50.5] vs 141.1 [31.4] mg/dl; p=0.022). Desirable TC of <200 mg/dl was noted among 

26 (78.8%) cases and 33 (100%) controls. Borderline TC of 200-239 mg/dl was noted 

in 3 cases(9.1%) and high TC count of ≥240 mg/dl was seen among  4 (12.1%) cases. 

The difference was statistically significant (p=0.020).  
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Table 21: Comparison of HDL between cases and controls 

HDL, mg/dl Cases (n=33) Controls (n=33) p value 

Mean (SD) 41.6 (32.7) 59.5 (8.6) 0.024 

n (%) 

Decreased 21(63.6%) 0(0%) 

0.000 
Normal 8(24.2%) 19(57.6%) 

Increased 4(12.1%) 14(42.4%) 

 Total 33(100%) 33(100%) 

 
 

 

 
 

Graph 21: Distribution of cases and controls based on HDL  
 

The mean (SD) HDL among cases was significantly lower than those of controls (41.6 

[32.7] vs 59.5 [8.6] mg/dl; p=0.024). Normal HDL of 40-60 mg/dl was noted among 

8(24.2%) cases and 19(57.6%) controls. Decreased HDL of <40 mg/dl was seen 

among (21[63.6%] vs 0[0%]) and increased HDL of >60 mg/dl (4[12.1%] vs 

14[42.4%]) cases vs controls, respectively. The difference was statistically significant 

(p=0.000).  
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Table 22: Comparison of LDL between cases and controls 

LDL, mg/dl Cases (n=33) Controls (n=33) p value 

Mean (SD) 94.2 (45.9) 99.5 (9.8) 0.514 

n (%) 

Normal 17(51.5%) 15(45.5%) 

0.806 Increased 16(48.5%) 18(54.5%) 

 Total 33(100%) 33(100%) 

 
 

 
 
 

Graph 22: Distribution of cases and controls based on LDL  
 

The mean (SD) LDL between groups was similar (94.2[45.9] vs 99.5 [9.8] mg/dl; 

p=0.514). Normal LDL of <100 mg/dl was noted among 17 (51.5%) cases and 15 

(45.5%) controls. Increased LDL of ≥100 mg/dl was seen among 16 (48.5%) cases 

and 18 (54.5%) controls. The difference was not statistically significant (p=0.806).  
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Table 23: Comparison of triglycerides between cases and controls 

Triglycerides, mg/dl Cases (n=33) Controls (n=33) p value 

Mean (SD) 175.4 (93.8) 106.6 (20.7) 0.000 

n (%) 

Normal 16(48.5%) 33(100%) 

0.000 
Borderline 5(15.2%) 0(0%) 

High 12(36.4%) 0(0%) 

 Total 33(100%) 33(100%) 

 
 

 
 

Graph 23: Distribution of cases and controls based on triglycerides  

 
The mean (SD) Triglycerides among cases was significantly higher than those of 

controls (164.2 [50.5] vs 141.1 [31.4] mg/dl; p=0.022). All subjects in control group 

had normal triglyceride levels of <150mg/dl. Among cases, 16(48.5%) had normal 

triglycerides, 5(15.2%) had borderline high levels of 150-199 and 12(36.4%) had high 

triglyceride levels of 200-499 mg/dl. The difference was statistically significant 

(p=0.000).  
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Table 24: Comparison of mean EFT between groups 
 

 
Cases 

(n=33) 

Controls 

(n=33) 
P value 

EFT, Mean (SD) 11.87 (3.14) 7.11 (0.93) 0.000 

 
The mean (SD) EFT among cases was 11.87 mm (3.14) which was much higher than 

the mean EFT among controls (7.11mm [0.93]). The difference was statistically 

significant (p=0.000).  

Table 25: Comparison of mean PFFA between groups 
 

 
Cases 

(n=33) 

Controls 

(n=33) 
p value 

PFFA, Mean (SD) 0.24 (0.05) 0.20 (0.06) 0.018 
 

In our study, the mean (SD) plasma free fatty acid (PFFA) among cases was 

significantly higher (0.24 mmol/L [0.05]) as compared to the control group (0.20 

mmol/L [0.06]). The difference was statistically significant (p=0.018).  

 

Table 26: Intergroup comparison of mean EFT among gender 

 

Variable 

EFT, mean (SD) 

p value Cases 

(n=33) 

Controls 

(n=33) 

Sex 
Male 11.30(3.39) 7.06(1.00) 

0.000 
Female 12.77(2.62) 7.17(0.90) 

 

The mean (SD) EFT was lower among males than females in both groups [cases: 

11.30 (3.39) vs 12.77 (2.62); controls: 7.06 (1.00) vs 7.17 (0.90)]. The difference was 

statistically significant (p=0.000).  

Commented [K3]: Please give unit of measurement for EFT 

Commented [K4]: Please give/add unit of measurement for 

PFFE 
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Table 27: Relationship between statin and EFT among study groups  

Variable 

EFT, mean (SD) 

p value 
Cases 

(n=33) 

Controls 

(n=33) 

Statins 

Yes 10.80(2.59) - 

0.000 

No 12.07(3.24) 7.12(0.93) 

 

This is the Intergroup comparison of effect of statins on mean EFT. Mean EFT was 

significantly higher among cases than controls. And among the cases those without 

statins had higher mean EFT. (p=0.000).  

 

Table 28: Relationship between FBS and EFT between groups.  

 

Variable 

EFT, mean (SD) 

p value Cases 

(n=33) 

Controls 

(n=33) 

FBS 
Normal 11.72(3.49) 7.12(0.93) 

0.000 
Increased 12.00(3.00) - 

 

Among patients the mean EFT was significantly higher among cases with increased 

FBS values. [ 11.72 (3.49) vs 7.12 (0.93); p=0.000].  
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Table 29: Relationship between HDL, LDL, triglycerides and EFT  

Variable EFT, mean (SD) p value 

Cases 
(n=33) 

Controls 
(n=33) 

HDL Decreased 12.23(3.72) - 0.000 

Normal 11.75(1.75) 6.96(1.01) 

Increased 10.25(1.25) 7.34(0.81) 

LDL Normal 10.99(3.14) 7.11(1.01) 0.000 

Increased 12.81(2.97) 7.12(0.90) 

Triglycerides Normal 11.94(3.27) 7.11 (0.93) 0.000 

Borderline 12.00(2.00) - 

High 11.73(3.58) - 

 

Overall, mean (SD) EFT was higher among cases than controls within HDL 

(p=0.000), LDL (p=0.000) and triglyceride (p=0.000) subgroups. Among cases, the 

mean (SD) EFT decreased with increase in HDL levels whereas, the mean (SD) EFT 

increased with increasing HDL levels. In both groups, mean (SD) EFT increased with 

increased LDL levels. Among triglyceride subgroup in cases, mean EFT was higher in 

borderline group (12.00 [2.00]) than in patients with normal (11.94[3.27]) and high 

(11.73[3.58]) Triglyceride levels. 
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Table 30: Intergroup comparison of mean PFFA among gender 

 
Variable PFFA, mean (SD) p value 

Cases 

(n=33) 

Controls 

(n=33) 

Sex Male 0.22(0.06) 0.19(0.01) 0.015 

Female 0.25(0.03) 0.21(0.08) 

 
The mean (SD) PFFA was lower among males than females in both groups [cases: 

0.22(0.06) vs 0.25(0.03); controls: 0.19(0.01) vs 0.21(0.08)]. The difference was 

statistically significant (p=0.015).  

Table 31: Relationship between statin and PFFA among study groups  

Variable 

PFFA, mean (SD) 

p value Cases 

(n=33) 

Controls 

(n=33) 

Statins 
Yes 0.24(0.04) - 

0.015 
No 0.24(0.05) 0.20(0.06) 

 
Mean PFFA was significantly higher among cases than controls without statins 

(p=0.015).  

Table 32: Relationship between FBS and PFFA between groups 

 

Variable PFFA, mean (SD) p value 

Cases 
(n=33) 

Controls 
(n=33) 

FBS Normal 0.23(0.05) 0.20(0.06) 0.015 

Increased 0.24(0.05) - 

 
Among patients with normal FBS, the mean PFFA was significantly higher among 

cases as compared to controls [ 0.23(0.05) vs 0.20(0.06); p=0.015].  
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Table 33: Relationship between HDL, LDL, triglycerides and PFFA  

 
Variable PFFA, mean (SD) p value 

Cases 

(n=33) 

Controls 

(n=33) 

HDL Decreased 0.24(0.57) - 0.015 

Normal 0.22(0.02) 0.21(0.08) 

Increased 0.23(0.37) 0.19(0.01) 

LDL Normal 0.23 (0.03) 0.20(0.02) 0.015 

Increased 0.25(0.06) 0.21(0.08) 

Triglycerides Normal 0.23(0.05) 0.20(0.06) 0.015 

Borderline 0.28(0.07) - 

High 0.23(0.03) - 

 
Overall, mean (SD) PFFA was higher among cases than controls within HDL 

(p=0.015), LDL (p=0.015) and triglyceride (p=0.015) subgroups. Among cases, the 

mean (SD) PFFA increased with increase in HDL levels whereas, the mean (SD) 

PFFA decreased with increasing HDL levels.  In both groups, mean (SD) PFFA 

increased with increased LDL levels. Among triglyceride subgroup in cases, mean 

PFFA was higher in borderline group (0.28[0.07]) than in patients with normal 

(0.23[0.05]) and high (0.23[0.03]) Triglyceride levels. 
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DISCUSSION 
 

Stroke, also known as a cerebrovascular accident occurs secondary to rapid 

loss of brain function due to disturbance in the blood supply of the brain. It is one of 

the leading causes of morbidity and mortality worldwide [1]. The incidence of stroke 

is increasing over the years and therefore, it is essential to identify the predictive 

factors related to stroke for early identification and prevention of stroke. Previously 

established non-modifiable risk factors include advanced age, male sex, duration of 

diabetes and modifiable risk factors of stroke include higher glycaemic index, higher 

blood pressure, smoking and hyperlipidaemia [61]. Recently, EFT and plasma FFA 

have also been identified as the risk factors of ischemic stroke. As severity of stroke is 

inversely related to physical, psychological well-being as well as associated with 

increased healthcare burden, it is important to identify the risk factors and screen 

patients. In view of this, we conducted the present study to evaluate the relationship 

between EFT and plasma FFA in patients with ischemic stroke.  

In our study a total of 66 subjects were included (cases, n=33 and controls, 

n=33). Age and sex are independent risk factors of ischemic stroke. It influences the 

stroke epidemiology, pathophysiology and treatment efficacy [62]. In our study, the 

Mean (SD) age of patients was significantly higher among cases as compared to 

controls (60.9 years vs 51.4 years).  Mean age in our study population accordance 

with a large population-based study conducted by Muhammad IF, et al [63] where 

mean age of patients with ischemic stroke and those without ischemic stroke was 61.7 

years and 57.2 years, respectively, whereas much lower than 71.4 vs 68.6 years 

reported by Altun I, et al [64]. In this study controls were healthy, young subjects. 

Sex as a risk factor of stroke has also been vastly reviewed. It is believed that 

males are at higher risk of ischemic stroke during childhood and early adulthood and 
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women of middle age and elderly women have higher risk of ischemic stroke than 

men. This is related to the onset of menopause and loss of female sex hormones                    

[65, 66]. In our study, frequency of males was higher among cases than controls 

(60.6% vs 45.5%) and frequency of females was higher in control groups (54.5% vs 

45.5%). 

Mendelian randomization analysis has reported the protective effect of 

education on the stroke incidence [68]. In another 2 sample mendelian randomization 

analysis, Xiuyun W, et al [69] showed that patients with an advanced education had 

27% and those with intermediate education had 18% lesser hazards of ischemic stroke 

suggesting a negative causal relationship between education and ischemic stroke. In 

our study, 27.3% of ischemic stroke patients were uneducated, 12.1% had completed 

primary school, 15.2% had completed high school, 12.1% had completed 

preuniversity, 15.2% had completed graduation, and 18.2% were professionals.  

Number of spoken languages help to assess the effect of stroke on cognitive 

function. It is suggested that bilingualism is associated with slower cognitive aging 

and delays the onset of dementia [70]. Alladi S, et al [71] reported that among stroke 

patients, frequency of normal cognition was significantly higher among bilinguals as 

compared to monolinguals (41% vs 20%). 54.5% of the patients spoke only one 

language and 18.2%, 15.2% and 12.1% patients spoke two, three and four languages, 

respectively. 

Comorbidities including hypertension and diabetes are independent risk 

factors of ischemic stroke. Frequency of hypertension among ischemic patients varies 

widely among different studies. Duan XX, et al [67] reported hypertension among 

57% of stroke patients while Muhammed IF, et al [63] reported 23.8% patients taking 

antihypertensives. In our study, among cases, 60.6% of patients had history of 
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hypertension with a mean duration of 6.8 years; 70% were on medication and 

medication compliance was seen in 78.6% patients. Similarly, frequency of diabetes 

among stroke patients ranges from 7.3% reported by Muhammed IF, et al [63] to 29% 

by Duan XX, et al [67]. In our study, history of diabetes was reported by 39.4% 

patients for a mean duration of 4.5 years. 77% were on medications and medication 

compliance was seen in 70% patients.  

In our study out of 33 cases, 20 (60.6%) had anterior circulation stroke, 12 

(36.3%) had a posterior circulation stroke, and 1(3.1%) presented with watershed area 

infarct. While 30 (90.9%) cases had unilateral infarcts on radiological imaging,3 

(9.1%) presented with bilateral infarcts. 

In our study frequency of smoking was slightly higher among controls than 

ischemic stroke patients (21% vs 18%) and is lower than reported by Muhammed IF, 

et al (30%) [63], Duan XX, et al (20.6%) [67], Altun I, et al (42.6%) [64]. We noted 

that, the frequency of tobacco consumption was significantly higher among cases than 

controls (36.4% vs 9.1%), and compared to other studies [63],[67] in India, 

particularly rural parts, the tobacco chewing overrides the smoking habit. Considering 

our study population comprised of rural population, tobacco chewing was higher than 

smoking habit.  

Habitual moderate alcohol consumption is associated with reduced risk of 

mortality, coronary artery disease, congestive heart failure and stroke, whereas high 

alcohol intake is a risk factor of both ischemic and haemorrhagic stroke [72, 73]. In 

our study, 30.3% vs 39.4% patients in cases vs controls had history of alcohol 

consumption. However, we did not assess the number of drinks per day.  

Nutrition is another important risk factor of stroke. Previous studies have 

suggested that a vegetarian diet consisting of whole grains, legumes, fruits and 



Discussion 
 

 Page 58 

 

vegetables reduces the risk of stroke by >40% [74]. Baden MY, et al [75] reported 

that patients who adhered to a healthful plant based diet had decreased risk of total 

stroke. In our study, no significant difference in the diet types were noted between 

cases and controls.    

Obstructive sleep apnoea is considered an independent risk factor of stroke 

[76]. Additionally, abnormal sleep duration also poses a higher risk of incidence of 

stroke. In a study by Zhou L, et al, compared to patients with adequate sleep, those 

with longer duration of sleep had higher risk of stroke while those with inadequate or 

shorter sleep had no significant effect. Moreover, poor quality of sleep had 28% 

higher changes of ischemic stroke as compared to patients with good quality sleep 

[77]. In our study, there was significant difference in the sleep adequacy between 

cases and controls, while all subjects among controls had adequate sleep 18% patients 

with ischemic stroke had inadequate sleep.  

Statins are commonly used treatment for the primary and secondary 

prevention of cardiovascular diseases which control the lipid levels in the body. It also 

has anti-inflammatory properties [78]. Aznaouridis K, et al [79] reported that statin 

treatment reduces the ischemic stroke events in patients with high cardiovascular risk 

and established atherosclerotic disease. In our study, none of the subjects  in control 

group were on statins therapy and 15.2% patients with ischemic stroke were on 

statins.  

Abrupt increase in the blood pressure is a characteristic finding of acute 

ischemic stroke. Acute BP elevations within the first hours to days after acute 

ischemic stroke influence the clinical decisions and also affect the risk of 

complications and future events [80].  This was correlated in our study, wherein we 

observed Stage 2 hypertension was more common among cases (60.6%) while most 
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subjects in control group had either normal (39.4%) or prehypertension (33.3%). The 

cerebral changes may further impact the cardiac changes [81]. However, in our study, 

the mean pulse rate between cases and control was comparable (86.7 vs 83.7 per 

minute). Further, brain inflammation secondary to ischemic stroke leads to potential 

lung damage and altered respiratory parameters [82]. However, no significant 

difference in the mean respiratory rate was noted between cases and controls.  

Total cholesterol, triglycerides, HDL, LDL and glucose levels are modifiable 

risk factors of ischemic stroke. A meta-analysis conducted by Cui and Naikoo [83], 

reported a significant association between triglyceride and glucose levels with 

ischemic stroke, whereas the association between Total cholesterol, HDL, LDL with 

ischemic stroke was non-significant.  According to Tziomalos K, et al [84], lower 

triglyceride and higher HDL levels are related to stroke severity and predict the 

outcomes of stroke. Kurth T, et al [85] reported a correlation between total 

cholesterol, LDL and ischemic stroke risk among healthy women. In our study, apart 

from LDL (94.2 vs 99.5 mg/dl; p=0.514), the mean FBS (173.5 vs 110.3 mg/dl; 

p=0.000), Total cholesterol (164.2 vs 141.1 mg/dl; p=0.022), and triglycerides (164.2 

vs 141.1 mg/dl; p=0.022) were significantly higher in cases than those of controls. 

While lower HDL (41.6 vs 59.5 mg/dl; p=0.024) was noted in the cases group. 

 

FFA independently predict the mortality and morbidity in patients with 

coronary artery disease. Wei XJ, et al [86], have reported that FFA is an independent 

short term prognostic marker of acute ischemic stroke. According to Pilitsis JG, et al 

[87] increased concentrations of polyunsaturated fatty acids within 48 hours of stroke 

onset is associated with worse outcome in acute ischemic stroke patients. Duan XX, et 
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al [67] estimated that serum FFA level of ≥0.71 mmol/L was an independent predictor 

of functional outcome and mortality in acute ischemic stroke. In our study, the mean 

PFFA was much higher among cases than controls (0.24 [0.05] vs 0.20 [0.06]; 

p=0.018) suggesting the link between PFFA and stroke. The results are in accordance 

with the reports by Duan et al [67] who indicated significantly higher median serum 

FFA levels in stroke patients as compared to normal controls [0.53 vs 0.24 mmol/L), 

respectively].  

Epicardial fat is a metabolically active tissue is considered an important risk 

factor of metabolic and cardiovascular diseases including stroke. Previous studies 

have shown an association between increased EFT and occurrence of embolic stroke; 

with every 1mm increase in peri atrial EFT was associated with 7% increased hazard 

of post-ablation embolic stroke [88]. Additionally, a relationship between EFT and 

ischemic stroke is also reported by Akil E, et al [49] and Altun I, et al [64]. We found 

the mean EFT was significantly higher among ischemic stroke patients than controls 

(11.87 mm vs 7.11 mm; p=0.000). Our results are in accordance with reports by Altun 

I, et al [64] (4.8 ± 0.9 vs 3.8 ± 0.7) and Korkut M, et al [7] (6.33 ± 1.47 mm vs 3.74 ± 

0.61 mm). Although our results are comparable, the mean EFT in our study group is 

much higher than previous reports [7, 64].  

 A correlation between EFT, insulin resistance and impaired arterial function 

has been shown previously [89]. According to Dogan M, et al, in hypertensive 

patients, increased EFT is significantly related to impaired aortic elastic properties 

[90]. Previous study by Parisi P et al [91] reported that statin therapy significantly 

reduces the EFT thickness and this has anti-inflammatory effect as a result of its direct 

action on cardiac visceral fat. In our study, among cases, only 15.2% patients were on 

statin therapy and this subset of patients had less EFT compared with patients without 
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statin therapy. Our reports are in accordance with these facts wherein we observed 

female gender, no statin therapy, higher FBS, LDL, triglycerides, and lower HDL to 

be significantly associated with increase in EFT and PFFA levels (p<0.05). However, 

intragroup comparisons within the cases of effect of clinical and laboratory 

parameters on EFT and PFFA showed no relationship between variables such as sex, 

diabetes, statin therapy, FBS, HDL, LDL and triglyceride levels on EFT and PFFA 

(p>0.05).  

Results of our study further support that EFT and PFFA can be considered 

independent predictors of the ischemic stroke, further follow up studies are warranted 

to validate the results. Additionally, these markers can be used for early detection of 

the risk of stroke which may help in the early preventive treatment initiation to reduce 

EFT and PFFA levels in high-risk patients. Furthermore, the relation of these markers 

can be studied in the first degree relatives of the patient.  
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CONCLUSION 
 
The conclusions drawn from our study  

• There is significant increase in the mean EFT and mean PFFA among patients 

with ischemic stroke than healthy controls suggesting a strong association 

between EFT and PFFA among ischemic stroke patients.  

• Higher age, male sex, lower level of education, monolinguals, concomitant 

hypertension and diabetes, tobacco consumption, inadequate sleep had higher risk 

of ischemic stroke.  

• The female gender and laboratory parameters including increase in the levels of 

FBS, TC, LDL and triglycerides, and lower values of HDL showed statistically 

significant co-relation with increase in EFT and PFFA levels in acute ischemic 

stroke. 

The results of our study suggest that EFT and PFFA levels can be considered 

an independent risk factor of ischemic stroke among adult patients. Further, large 

epidemiological, prospective studies are warranted to establish the relationship. We 

further suggest incorporation of  EFT and PFFA levels in the screening programmes 

for ischemic stroke, for reducing the burden of stroke on the families, society and 

nation at large and hence curbing the morbidity and mortality that follows with it. 
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SUMMARY 

The present case-control study was conducted at KLES Dr. Prabhakar Kore 

Hospital and Medical Research Centre, Belagavi with an aim to evaluate the 

association of epicardial fat thickness and plasma free fatty acid in patients with acute 

ischemic stroke.  

• A total of 33 adult patients admitted at KLES Dr. Prabhakar Kore Hospital and 

Medical Research Centre, Belagavi between January 2021 to December 2021with 

clinical and radiologically proven diagnosis of acute ischemic stroke were 

included in the study.   

• A total of  33  healthy adults with no history of any diseases visiting the hospital 

were included as controls.  

• After obtaining an informed consent, a detailed information on demographics, 

patient history and clinical baseline information was collected from all cases and 

controls.  

 Blood parameters including total cholesterol, low-density lipoprotein cholesterol 

(LDL), high-density lipoprotein cholesterol (HDL), triglycerides, fasting blood 

glucose levels were examined. Plasma FFA levels were measured by the 

enzymatic colorimetric test. Standard two-dimensional echocardiography was 

used to measure EFT.  

• All data was entered in the Microsoft excel sheet and then imported to SPSS 

version 22 software for statistical analysis. Comparative analysis was performed 

using chi square test and ANOVA test. p-value less than or equal to 0.05 indicates 

statistical significance. 
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1. In our study a total of 66 subjects were included (cases, n=33 and controls, n=33). 

Mean (SD) age of patients was significantly higher among cases as compared to 

controls (60.9 [11.8] years vs 51.4 [12.7] years; p=0.005).  Frequency of males 

was higher among cases than controls (60.6% vs 45.5%; p=0.324).  

2. Among cases, 27.3% were uneducated, 12.1% had completed primary school, 

15.2% had completed high school, 12.1% had completed preuniversity, 15.2% had 

completed graduation, and 18.2% were professionals.  

3. 54.5% of the patients spoke only one language and 18.2%, 15.2% and 12.1% 

patients spoke two, three and four languages, respectively.  

4. Among cases, 60.6% of patients had history of hypertension with a mean duration 

of 6.8 years. Among these, 70% were on medication and medication compliance 

was seen in 78.6% patients.  

5. History of diabetes was reported by 39.4% patients for a mean duration of 4.5 

years. 77% were on medications and medication compliance was seen in 70% 

patients. 

6. Family history of diseases including diabetes, cardiovascular diseases, 

hypertension were seen in <10% of patients, in cases and controls.  

7. 60.6% of the cases had anterior circulation stroke, 36.3% had a posterior 

circulation stroke, and 3.1% presented with watershed area infarct. 90.9% of them 

had unilateral infarcts on radiological imaging, while 9.1% presented with 

bilateral infarcts. 

8. Among cases, only 15.2% patients were on statin therapy. Frequency of alcohol 

consumption (30.3% vs 39.4%; p=0.606), smoking (18.2% vs 21.2%; p=1.000) 

between cases and controls was comparable, while the frequency of tobacco 
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consumption was significantly higher among cases than controls (36.4% vs 9.1%; 

p=0.017).   

9. Sleep adequacy was significantly higher among controls than cases (100% vs 

81.8%; p=0.024). No significant difference in the diet types was noted between 

groups.  

10. General examination revealed higher incidence of arcus senilis among cases than 

controls (51.5% vs 12.1%; p=0.001).  

11. Stage 2 hypertension was noted among cases (60.6%). 

12. Significantly higher levels of the mean (SD) of FBS (173.5 [78.3] vs 110.3 

[15.9%] mg/dl; p=0.000), TC (164.2 [50.5] vs 141.1 [31.4] mg/dl; p=0.022), LDL 

(94.2[45.9] vs 99.5 [9.8] mg/dl; p=0.514) and triglycerides (164.2 [50.5] vs 141.1 

[31.4] mg/dl; p=0.022 was seen among the cases as compared to the controls. 

While decrease in HDL (41.6 [32.7] vs 59.5 [8.6] mg/dl; p=0.024) was seen in the 

cases as compared to the controls. 

13. The mean (SD) EFT (11.87 [3.14]  vs 7.11 [0.93]; p=0.000) and PFFA (0.24 

[0.05] vs 0.20 [0.06]; p=0.018) was much higher among cases than controls.   

14. Intergroup comparisons between the cases and controls showed female gender, 

increased values of FBS, LDL, triglycerides and decreased values of HDL were 

significantly associated with increase in EFT and PFFA levels (p<0.05).  

15.  Intragroup comparisons in cases on effect of clinical and laboratory parameters 

on EFT and PFFA showed no relationship between variables such as sex, diabetes, 

FBS, HDL, LDL, and triglyceride levels (p>0.05).  
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STRENGTHS AND LIMITATIONS OF THE STUDY 

 

Strengths of the study 

• One of the few studies done in the Indian subcontinent to assess the epicardial 

fat thickness and plasma free fatty acid levels as independent risk factors for 

stroke. 

 

Limitations of the study 

• Small sample size. 

• Short study duration. 

• Case-control nature of the study and we did not follow up patients for re-

measurement of EFT and PFFA levels after medication administration. 
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 ೕ ತ*�). ಅಧ� ಯನದ ಸಮಯದ34  �ಮ	 ��  
�ಲy ಪ
 �� ಗಳ��  �ಳ(xತ> ) ಮ=>  �ಮ	  ಉತ> ಮ �� ನ��  �ೕy ಉತ>  ಸ�7xತ> ). 
ಅಧ� ಯನದ34  jಗವ|ಸ�� ಅಥ* �ಡ� ಎಂಬ �ಮ	  �l9ರy �ಮ	  �g�� ಯ r� 
�y� �ಪದ34  ಪ �ಮ Fೕ�y�ಲ4 . �ೕy jಗವ|ಸ! �ಧ9 Oದ� �ೕy �y� 
ಸಮಯದ34  |ಂ�~zEಳ� ಬ�z.  

 
ಅಧ� ಯನದ �ೕ�9�:  
" �ೕವ
 *ದ ಇ,� -. /0 1ೕಕ� 34  ಎ6789ಯ: ;� < ಮ=>  ದಪ@  B4 C	  Dಕ>  
EFG �ಮ4  ಮಟ0 ದ Iಲ� Kಪನ. ”  

ಅಧ� ಯನದ ಉ)̀ ೕಶ: 
�ೕವ
 *ದ ರಕ> Eರ�ಯ Bಶs 9*� �ಂ��ವ �ೕ�ಗಳ34  ಎ6789ಯ: EFG ನ 
ದಪ@  ಮ=>  B4 C	  Dಕ>  EFG �ಮ4 ಗಳ ��ೕಜeಯ��  ಅಧ� ಯನ Kಡ!.  

ಒಳ�ಂ8�ವ 7ಯ9&lನಗ�: 
ನನ�  ಅಧ� ಯನ��  �ಮ	 ��  � ಸ! �ೕy ಒ6@ ದ�, �ಮ	  ಪ
 }> ತ, |ಂ�ನ ಮ=>  ��ಂಬದ 
ಇ� ಸದ ಬ~¡  �ಮ	 ��  �ದ�9ಸ(xyz, 'ತರ �ಮ	 ��  B
 �ೕ�ಕ*� &ವರ*� 
ಪ �ೕ3ಸ(xತ> ) ಮ=>  ಅದ��  ಅ�xಣ*� ತ�£ Kಡ(xತ> ).  
B4 C	  ¤
 ೕ ;� ¥ ಆO¦ (ಎ§ ಎ§ ಎ) 
�¨ಚ�  ರಕ>  ಸಕ� � 

ಒ�0  E�C0 1: 

ª _�� ¥ 3««
 ೕ¥ೕP ( ಎ¬ 8ಎ:) 

ಕ8N Cಂದ
 �ಯ 3««
 ೕ¥ೕP ( ಎ: 8ಎ:) 

­  _�� ¥ 3««
 ೕ¥ೕP ( &ಎ: 8ಎ:) 

®
 ೖ�4 ಸ°ಡ¡ � 

±
 P /0 ²O. ಎEೕ789�ೕಗ
 ¤- ಎ6789ಯ: EFG ನ ದಪ@  

ಅBಯ ಮ=>  ಪ
 �ೕಜನಗ�:  
ಈ ಅಧ� ಯನದ34  �y� �jವ�  ಅBಯಗ�ಲ4 . 

ಈ ��ೕಧeಯ34  B³¡ �� ವ ಪ
 �ೕಜನಗ�:  
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ಎ6789ಯ: EFG ನ ದಪ@  ಮ=>  B4 C	  Dಕ>  EFG �ಮ4  ಇ��� < ಇ,� -. 
/0 1ೕಕ�  ��ೕಜeಯ��  ಅಧ� ಯನ Kಡ!.  

ಸs ��
 ೕ ತ jಗವ|}&� / ಅಧ� ಯನ�ಂದ 

|ಂ�~zE�� &�: 
ಅಧ� ಯನದ34  jಗವ|}yz ಸs ��
 ೕ ತ*�). ಈ ಅಧ� ಯನ��  �ಮ	 ��  
� OEಳ� �ರ! �ೕy ಆ#�  Kಡಬ�z ಮ=>  ಈ ನ´­ �y� ಸಮಯದ34  
ಅಧ� ಯನವ��  Fಡ! ಆ#�  Kಡಬ�z.  

ಪ�9ಯಗ�:  
ಅಧ� ಯನದ34  jಗವ|}ವ ಬ~¡  �ಮ	  �l9ರy �ಎ:ಇಎµ �. ಪ
 jಕ¶ Eೕ� ಆಸ@ �
  
ಮ=>  aಳc& fದ� gೕಯ ��ೕಧ� �ಂದ
 ದ34  �ಮ~ �ೕ´�> �ವ ಪ
 }> ತ ಅಥ* 
ಭ&ಷ� ದ ಆ�ೕಗ�  �­ಗಳ��  ಬದ($}y�ಲ4 . �ೕy ಬಯOದ� �ಮ	 ��  
ಅಧ� ಯನ�ಂದ �ರ�ಡ(xyz, ಮ=>  �ಮ	  ಎ(4  &ವರಗಳ��  ¸ಪ� *�ಡ(xತ> ) 
ಮ=>  �ೕy *8�ಯ �ವ9ಹuಯ��  ಪ_��> ೕ .  

¸ಪ� � ಮ=>  ¸ಪ� �:  
ಅಧ� ಯನದ jಗವ|}&�ಯ ಸಮಯದ34  �ೕy �ಗ
 |Oದ ಅಥ* ಬ|¹ಗಪ8Oದ ಎ(4  
º±ವ��  �»ಣ9*� ¸ಪ� *�ಡ(xತ> ). Eೕµ9 ಸಮಯದ34  ಪ
 ಗ�~ x�ತ��  
ಬ|¹ಗಪ8}yz ಅಗತ� &ದ̀ �, �ಮ	  K|� ಮ=>  3¼ತ ಒ6@ ~ಯ 'ತರ� ಇದ��  
Kಡ(xತ> ).  
�ೕy ��ೕಧ� &ಷಯ ಎಂz ��zE�� ವ ಏ¾ಕ ಜನ� ��ೕಧ� ¿ಡದ ಸದಸ� �. 
�ಮ	  3¼ತ ಅ�ಮ�$ಲ4 ) �ಮ	  ಬ~¡  �y� K|�ಯ��  ಇತರ ~ 
ಬ|¹ಗಪ8ಸ(xy�ಲ4 :  
- �ಮ	  ಹ�� ಗ� ಮ=>  ಕ(� ಣವ��  ರgÀ ಸ! ==9 ಪ Op �ಯ34 .  
- 7Á�ನ ಪ
 7ರ ಅಗತ� &ದ̀ �. 

ಫ3Ãಂಶಗಳ��  ಪ
 ಕ¥ಸ! ಅÄ7ರ: 
ಅಧ� ಯನದ ಫ3Ãಂಶಗಳ��  hಖನವ��  ಪ
 ಕ¥ಸ! ಬಳಸಬ�z. ��ೕಧeಯ 
ಫ3Ãಂಶಗ� ಪ
 ಕಟ*ದ ಅಥ* ಚ�9ORಗ, ಸN	 ೕಳನದ34 , �ಮ	  x�ತ��  
ಬ|¹ಗಪ8}ವ �y� K|�ಯ��  ಪ
 ದ�9ಸ(xy�ಲ4 . ಈ ಅಧ� ಯನ��  
�ÅÄO�� ಪ_ದ �y� K|�� ಮ=>  ಅದ��  �Æ	 ಂ�~ x��ಸಬ�z.  

jಗವ|}&�~ ಆS9ಕ «
 ೕÃ� ಹ: 
ಈ ಅಧ� ಯನದ ಉ)̀ ೕಶ7� � �y� ÇÈÉ ವ  ­ಚÉ ಗ� �ಮ	  r� ಆxy�ಲ4 . 
ಇದ��  �»ಣ9*� ��ೕಧeಯ ಆ³ೕಚe�ಂ�~ Kಡ(x�> ) ಮ=>  

ಅಧ� ಯನದ ಎ(4  ­ಚÉ ವ��  ತ�ÊÄ7  ಭ }Ã> �.  

ಪ  ರ:  
ಈ ಅಧ� ಯನದ34  B³¡ ಂಡ ಪ �ಮ*� �ೕy cಯ�ಂಡ� aಳc&ನ �ಎ: ಇಎµ �. 
ಪ
 jಕ¶ Eೕ� ಆಸ@ �
  ಮ=>  fದ� gೕಯ ��ೕಧ� �ಂದ
 ದ34  �ಮ~ �g��  
�ೕಡ(xyz ಅಥ* fದ� gೕಯ ಆ°�ಯ��  ಎ34  ಪ_ಯ�� ಎಂಬ ಬ~¡  �ಮ~ K|� 
�ೕಡ(xyz. ಆRË� , �y� ಮ�Bವ�, ಪ  ರ ಅಥ* ಉ�ತ fದ� gೕಯ 
Ìಲಭ� ವ��  �ೕಡ(xy�ಲ4 .  

 

 
 

ಒ6@ ~ ಪತ
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�ಳ~ ಸ| K´ವ Íಲಕ ಈ ಅಧ� ಯನದ34  jಗವ|ಸ! �� ಸs ��
 ೕರu$ಂದ 
ಒÎ@ �> ೕe. �� �y� ಸಮಯದ34  |ಂ�~zEಳ� ಬ�z. ಈ ;N¡ 9 ಸ| K´ವ 
Íಲಕ �� ನನ�  �y� 7Á� ಹ�� ಗಳ��  F�0 E´�> ಲ4 . �ಳ�ನ ನನ�  ಸ| �� 
ಈ ಒ6@ ~ಯ ;Ï9 ಅ��  ಓ�)̀ ೕe ಅಥ* ಈ ಸಮ	 �ಯ ;Ï9 ಅ��  ನನ~ ಓ�)̀ ೕe 
ಮ=>  ಎ(4  ಪ
 �� ಗ�~ ಉತ>  O) ಎಂz Ð�}ತ> ) 
 
 

jಗವ|}ವವರ ಅಥ* 7Á�ಬದÑ *� ಅÄÒತ ಪ
 ��Äಯ ಸ| / ಎಡ ÇaG ರ� Dದ
 ಣ 
jಗವ|}ವವರ Çಸ�: …………………………… ...  
 
ಸ| / ಎಡ ÇaG ರ� ಅ�O�: …………………………… ...  
 
jಗವ|}ವವರ 7Á�ಬದÑ *� ಅÄ7ರ ಪ_ದವರ Çಸ�: ………………………… ...  
 
ಪ
 ��Ä / ರÓಕ ಸ| / ಎಡ ÇaG ರ� ಅ�O�: …………………………… ...  
 
CgÀ  Çಸ�: ………………………… ...  
 
ಸ| / ಎಡ ÇaG ರ� ಅ�O�: …………………………… ...  
 
ತ�ÊÄ7  Çಸ� ಮ=>  ಸ|: …………………………… ...  
 
��ಂಕ: 
  
ಸp ಳ: 
 

 

 

 

 

 

 

 

 

मा�हतीपूण
 संमती 

�य �ीमती / �ीमती / डॉ. ______________________________, आपणास 
वन� 
वनंती 

आहे क� आपणास झुकले�या एका संशोधन अ#यासाम$ये नाव न%दवावे " ती( इ*केिमक 

*,ोकम$ये ए
पका�ड
यल फॅटची जाड2 आ3ण 4ला5मा 6� फॅट2 अ ॅिसड पातळ2चे मू�यांकन."  
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REG NO: BG0120018, एम.ड2. जनरल मे�डसीन मधील पद>यु?र 
व@ाथB घेत आहेत आ3ण 

हा अ#यास, जवाहरलाल नहेD मे�डकल कॉलेज, बेळगाव येथील डॉ__________, �ा$यापक 

आ3ण युिनट हेड, सामाGय िच�कHसा 
वभाग, जवाहरलाल नेहD मे�डकल कॉलेज, बेळगाव 

यांJया थेट देखरेखीखाली आ3ण माग
दश
नानुसार केला जाईल.  

 
आपण अ#यासाJया ‘ 
वषय’ / सहभागीJया िनकषांनुसार बसत अस�यामुळे याम$ये सहभागी होNयाची 
वनंती 

केली गेली आहे.  

अ#यासात आपला सहभाग ऐ3Jछक आहे. अ#यासादरQयान आप�याला काह2 �R 
वचारल ेजातील आ3ण आप�या 

सवS?म उ?रासाठV आप�याला उ?र @ावे लागेल. अ#यासाम$ये भाग Wयायचा क� नाह2 या िनण
याचा तुमJया 

उपचारांवर कोणHयाह2 �कारचा पXरणाम होणार नाह2. आपण सहभागी होNयाचे ठर
व�यास आपण कधीह2 माघार 

घेNयास मोकळे आहात.  
बेळगावी.  

 

अ#यासाचे शीष
कः 
" ती( इ*केिमक *,ोकम$ये ए
पका�ड
यल फॅटची जाड2 आ3ण 4ला5मा 6� फॅट2 अ ॅिसड पातळ2चे 

मू�यांकन."  

अ#यासाचा हेतू:  
ती( इ*केिमक *,ोक असले�या DZणांम$ये ए
पका�ड
यल फॅटची जाड2 आ3ण 4ला5मा 6� फॅट2 अिसडJया संगतीचा 

अ#यास करणे.  

��[या समा
व\: 
मा5या अ#यासाम$ये आपण *वतःस नावन%दणी घेNयास सहमत अस�यास, आप�यास आप�या वत
मान, 

भूतकाळाJया आ3ण कौटुं
बक इितहासाJया संदभा
त मुलाखत �दली जाईल, Hयानंतर आपणास वै@क�य_`aया 

तपशीलवार तपासणी केली जाईल आ3ण Hयानुसार चौकशी केली जाईल.  

 

4ला5मा 6� फॅट2 अिसड (एफएफए)  

रँडम रcातील साखर 

एकूण कोले*,ॉल 

हाय डे3Gसट2 िलपो�ोट2न (एचड2एल)  

लो डे3Gसट2 िलपो�ोट2न (एल ड2 एल)  

वेअर डे3Gसट2 िलपो�ोट2न (>ह2एलड2एल)  

,ाय3Zलसेराइdस 

,ाGस*टोरॅिसक इकोका�ड
योeाफ�- ए
पका�ड
यल फॅटची जाड2 

 
जोखीम आ3ण फायदे:  
या अ#यासाम$ये कोणतेह2 संभा>य धोके गंुतलेले नाह2त. 

या संशोधनात भाग घेNयाचे फायदेः 
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ए
पका�ड
यल फॅटची जाड2 आ3ण 4ला5मा 6� फॅट2 अिसड िन3`[य इ*केिमक *,ोकJया सहवासाचा अ#यास 

करणे.  

ऐ3Jछक सहभाग / अ#यासामधून पैसे काढण:े  
अ#यासाम$ये भाग घेणे ऐ3Jछक आहे. आपण या अ#यासाम$ये *वत: ची नावन%दणी न करणे िनवडू शकता 

आ3ण दरQयान अ#यास कधीह2 सोडणे िनवडू शकता. 


वक�पः 
अ#यासात सहभागासंदभा
तील तुमचा िनण
य केएलईएस डॉ. �भाकर कोरे हॉ3*पटल आ3ण वै@क�य संशोधन कg h, 

बेळगाव येथे तुQहाला देऊ केले�या स$याJया �कंवा भ
व`यातील आरोZय सेवा बदलणार नाह2. आपली इJछा असेल 

तर आप�याला अ#यासापासून वगळले जाईल आ3ण आपले सव
 तपशील गोपनीय ठेवले जातील आ3ण आप�याला 

>यव*थापनाची िनयिमत Dंद2 िमळेल.  

गोपनीयता आ3ण गोपनीयता:  
अ#यासाJया सहभागादरQयान आपण गोळा केलेला �कंवा जाह2र केलेला सव
 डेटा पूण
पणे गोपनीय ठेवला जाईल. 

अथा
त कोस
Jया दरQयान ओळख जाह2र करणे आवkयक झाले तर ते तुमJया मा�हती व लेखी संमतीनंतरच केले 

जाईल.  

आपण संशोधन 
वषय आहात हे फc लोकांनाच मा�हत आहे क� ते संशोधन पथकाचे सद*य आहेत. आप�या लेखी 

परवानगीिशवाय इतर आप�याबlल कोणतीह2 मा�हती उघड केली जाणार नाह2ः 

- आपHकालीन पXर3*थतीत आपले हmक आ3ण क�याण यांचे संरnण करNयासाठV. 

- काय@ाने आवkयक अस�यास.  
 

 िनकाल �कािशत करNयासाठV अिधकृतताः 
अ#यासाचा िनकाल लेख �कािशत करNयासाठV वापरला जाऊ शकतो. जे>हा एखा@ा संशोधनाचे िनकाल 

कॉGफरGसम$ये �कािशत केले जातात �कंवा Hयावर चचा
 केली जाते ते>हा आपली ओळख उघडक�स आणणार2 

कोणतीह2 मा�हती दश

वली जाणार नाह2. या अ#यासाJया संदभा
त �ाp केलेली कोणतीह2 मा�हती आ3ण ती 

आप�याशी ओळखली जाऊ शकते ती गोपनीय राह2ल. 

 

सहभागासाठV आिथ
क �ोHसाहन:  
या अ#यासाJया हेतूने आप�यावर कोणHयाह2 �कारची अितXरc �कंमत आकारली जाणार नाह2. 

हे िन>वळ संशोधनाJया क�पनेने केले जात आहे आ3ण अ#यासाचा सव
 खच
 तपासनीस करेल.  

 

भरपाई:  
या अ#यासाम$ये भाग घेत�यामुळे आपण जखमी झा�यास, केएलईएस डॉ. �भाकर कोरे हॉ3*पटल आ3ण 

मे�डकल Xरसच
 सgटर, बेळगाव येथे तुQहाला उपचार देNयात येतील �कंवा तुQहाला वै@क�य सेवा कोठून Wयावी 

या
वषयी मा�हती �दली जाईल. तथा
प, कोणतेह2 �ितपूतB, भरपाई �कंवा 
वनामू�य वै@क�य सेवा �दली जाणार 

नाह2. 

 

 

संमती फॉम
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मी खाली *वाnर2 कDन या अ#यासात भाग घेNयास *वेJछेने सहमत आहे. मी कधीह2 माघार घेऊ शकतो. या 

फॉम
वर सह2 कDन मी माझा कोणताह2 कायदेशीर हmक सोडत नाह2. खाली माझी *वाnर2 सूिचत करते क� मी हा 

संमती फॉम
 वाचला आहे �कंवा हा संमती फॉम
 मला वाचला आहे आ3ण मला सव
 �Rांची उ?रे �दली आहेत 

 

सहभागी �कंवा कायदेशीरXरHया अिधकृत �ितिनधीची सह2 / डावा अंगठा 
�ंट  

सहभागीचे नाव: …………………………… ... 

 

*वाnर2 / डावा अंगठा ठसा: …………………………… ... 

सहभागीचा 

 

कायदेशीरर2Hया अिधकृत नाव: …………………………… ... 

�ितिनधी / पालक 

 

*वाnर2 / डावा अंगठा ठसा: …………………………… ... 

 

साnीचे नाव: …………………………… ... 

 

*वाnर2 / डावा अंगठा ठसा: …………………………… ... 

 

अGवेषकांचे नाव आ3ण *वाnर2ः …………………………… ... 

 

तार2ख: 

 

�ठकाणः 

 

 

 

 

 

सूिचत सहमित 
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�य �ी / �ीमती / डॉ। ______________________________, आपसे 
वन� अनुरोध है �क 

आप *वयं को एक शोध अ$ययन मg नामां�कत करg, "ए
पका�ड
यल फैट क� मोटाई का 

�यांकनऔर एmयूट इ*केिमक *,ोक मg 4लाsमा 6� फैट2 एिसड *तर."  एमड2 जनरल मे�डिसन 

मg *नातको?र छाu REG NO: BG0120018 vारा संचािलत �कया जा रहा है और यह अ$ययन 

डॉ__________, �ोफेसर और यूिनट के �मुख, जनरल मे�डिसन 
वभाग, जवाहरलाल नेहD 

मे�डकल कॉलेज, बेलगाम के �Hयn पय
वेnण और माग
दश
न मg �कया जाएगा। 
 

आपसे यह अनुरोध �कया गया है �क आप इसमg एक अ$ययन '
वषय' / �ितभागी के िनधा
Xरत मानदंड% मg �फट ह%। 

अ$ययन मg आपक� भागीदार2 *वै3Jछक है। अ$ययन के दौरान आपसे कुछ �R पूछे जाएंगे और आप अपने xान 

का सबसे अJछा जवाब देने वाले हy। अ$ययन मg भाग लेने या न लेने का आपका िनण
य �कसी भी Dप मg आपके 

उपचार को �भा
वत नह2 ंकरेगा। य�द आप भाग लेने का िनण
य लेते हy तो आप �कसी भी समय वापस लेने के िलए 

*वतंu हy। 

 

अ$ययन का शीष
क:  
"ए
पका�ड
यल फैट क� मोटाई का �यांकनऔर एmयूट इ*केिमक *,ोक मg 4लाsमा 6� फैट2 एिसड *तर."  

 

अ$ययन का उlेkय: 
ती( इ*केिमक *,ोक वाले रोिगय% मg ए
पका�ड
यल वसा क� मोटाई और 4लाsमा मुc फैट2 एिसड के सहयोग का 

अ$ययन करना। 

 

शािमल ��[याए:ं  
य�द आप मेरे अ$ययन मg खुद को नामां�कत करने के िलए सहमत हy, तो आपको अपने वत
मान, अतीत और पXरवार 

के इितहास के बारे मg साnाHकार �दया जाएगा, �फर आपक� िच�कHसक�य जांच क� जाएगी और तदनुसार जांच क� 

जाएगी। 

 

4लाsमा 6� फैट2 एिसड (एफएफए) 

या_3Jछक रc शक
 रा 

कुल कोले*,ॉल 

उJच घनHव वाले िलपो�ोट2न ( एचड2एल) 

कम घनHव वाले िलपो�ोट2न ( एलड2एल) 

बहुत घनHव वाले िलपो�ोट2न ( वीएलड2एल) 

,ाइ3Zलसराइdस 

,ाGसथोरािसक इकोका�ड
योeाफ�- ए
पका�ड
यल वसा क� मोटाई 

जो3खम और लाभ: 
इस अ$ययन मg कोई संभा
वत जो3खम शािमल नह2ं हy। 

इस शोध मg भाग लेन ेके लाभ: 
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ए
पका�ड
यल फैट क� मोटाई और 4लाzमा 6� फैट2 एिसड इनmयूट इ*केिमक *,ोक के संबंध का अ$ययन करने के 

िलए। 
 

अ$ययन से *वै3Jछक भागीदार2 / िनकासी:  
अ$ययन मg भाग लेना *वै3Jछक है। आप इस अ$ययन मg खुद को नामां�कत नह2 ंकरना चुन सकते हy और बीच मg 

कभी भी अ$ययन छोड़ने का 
वक�प चुन सकते हy। 


वक�पः 
अ$ययन मg भाग लेने के बारे मg आपका िनण
य के एल ई एस डॉ। �भाकर कोरे अ*पताल और िच�कHसा 

अनुसंधान कg h, बेलगाम मg आपके िलए पेश क� गई वत
मान या भ
व`य क� *वा*|य देखभाल सेवाओ ंको नह2ं 

बदलेगा। य�द आप चाहg, तो आपको अ$ययन से बाहर रखा जाएगा और आपके सभी 
ववरण% को गोपनीय रखा 

जाएगा और आपको �बंधन क� िनयिमत लाइन िमल जाएगी। 

 

गोपनीयता और गोपनीयता:  
अ$ययन क� भागीदार2 के दौरान आपके vारा एकu या �कट �कए गए सभी डेटा को पूर2 तरह से गोपनीय रखा 

जाएगा। हालां�क य�द पा}य[म के दौरान यह आवkयक है �क पा}य[म क� �गित के िलए पहचान का खुलासा 

करना आवkयक है, तो यह आपक� सूचना और िल3खत सहमित के बाद ह2 �कया जाएगा। 

केवल यह जानन ेके िलए �क आप एक शोध 
वषय हy, अनुसंधान ट2म के सद*य हy। आपके िल3खत अनुमित के 


बना आपके बारे मg कोई भी जानकार2 का खुलासा नह2 ं�कया जाएगा:  

- अपने अिधकार% और क�याण क� रnा के िलए आपातकाल मg। 

- य�द कानून vारा आवkयक हो। 

  

पXरणाम �कािशत करने के िलए �ािधकरण:  
अ$ययन के पXरणाम% का उपयोग एक लेख �कािशत करने के िलए �कया जा सकता है। जब एक सQमेलन मg 

�कािशत या चचा
 क� गई शोध के पXरणाम, कोई भी जानकार2 �दिश
त नह2 ंक� जाएगी जो आपक� पहचान का 

खुलासा करेगी। इस अ$ययन के संबंध मg �ाp क� गई कोई भी जानकार2 और 3जसे आप के साथ पहचाना जा सकता 

है, गोपनीय रहेगी। 

 

भागीदार2 के िलए 
व?ीय �ोHसाहन:  
इस अ$ययन के उlेkय से आपके ऊपर कोई अितXरc लागत नह2ं लगेगी। 

यह 
वशु~ Dप से अनुसंधान के 
वचार के साथ �कया जा रहा है और अ$ययन का सारा खच
 

अGवेषक vारा वहन �कया जाएगा। 

 

भरपाई : इस अ$ययन मg भाग लेने के पXरणाम*वDप आप घायल हो जाते हy, तो केएलईएस डॉ। �भाकर कोरे 

अ*पताल और िच�कHसा अनुसंधान कg h, बेलगाम मg उपचार क� पेशकश क� जाएगी, या आपको िच�कHसा देखभाल 

कहाँ �ाp होगी, इसके बारे मg जानकार2 द2 जाएगी। हालां�क, कोई �ितपूित
, मुआवजा या मु�त िच�कHसा देखभाल 

नह2 ंद2 जाएगी। 
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सहमित पu 
 

मy *वेJछा से नीचे ह*ताnर करके इस अ$ययन मg भाग लेने के िलए सहमत हंू। मy �कसी भी समय वापस ले सकता 

हंू। मy इस फॉम
 पर ह*ताnर करके अपने �कसी भी कानूनी अिधकार को नह2 ंछोड़ रहा हंू। नीचे �दए गए मेरे 

ह*ताnर से संकेत िमलता है �क मyने इस सहमित फॉम
 को पढ़ा है, या यह मेरे िलए पढ़ा गया है, यह सहमित फॉम
 

और उ?र �दए गए �R% के उ?र हy 

 

ितभागी या कानूनी Dप से अिधकृत �ितिनिध का ह*ताnर / बाया ँअंगूठा 
�ंट 

�ितभागी का नाम: …………………………… ..। 

 

ह*ताnर / बाए ं अंगूठे का िनशान: …………………………… ..। 

�ितभागी का 

 

कानूनी Dप से अिधकृत का नाम: …………………………… ..। 

�ितिनिध / अिभभावक 

 

ह*ताnर / बाए ं अंगूठे का िनशान: …………………………… ..। 

 

साnी का नाम: …………………………… ..। 

 

ह*ताnर / बाए ं अंगूठे का िनशान: …………………………… ..। 

 

अGवेषक का नाम और ह*ताnर: …………………………… ..। 

 

�दनांक: 

 

जगह:  

 

 

 

 

CASE PROFORMA 
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CASE NO:  

NAME: 

AGE: 

SEX: 

IP NO: 

ADDRESS: 

PRESENTING COMPLAINTS: 

PAST HISTORY: 

Hypertension- 

1. Duration- 

2. Medications- 

3. Compliance- 

Diabetes Mellitus- 

1. Duration- 

2. Medications- 

3. Compliance- 

PERSONAL HISTORY: 

• Alcohol use- 

• Smoking- 

• Tobacco chewer- 

• Sleep- 

• Bowel habits- 

• Bladder habits- 

DIETARY HISTORY: 
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• Vegetarian Diet- 

• Non-Vegetarian Diet- 

 

FAMILY HISTORY- 

• Stroke- 

• Cardiovascular Disease- 

• Sudden Cardiac Death- 

• Hypertension- 

• Diabetes mellitus- 

DRUG HISTORY: 

PATIENT NO ON STATIN NOT ON STATIN 

   

   

OTHER DRUGS: 

PHYSICAL EXAMINATION:  

• Conscious- 

• Co-operative- 

• Oriented- 

VITALS: 

• TEMPERATURE- 

• PULSE RATE- 

• RESPIRATORY RATE- 

• BLOOD PRESSURE- 

 

GENERAL CONDITION: 
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• PALLOR- 

• ICTERUS- 

• CYNOSIS- 

• CLUBBING- 

• LYMPHADENOPATHY- 

• EDEMA- 

• ARCUS SENALIS- 

• XANTHELASMA- 

 

 

 

SYSTEMIC EXAMINATION: 

RESPIRATORY SYSTEM- 

CARDIOVASCULAR SYSTEM- 

CENTRAL NERVOUS SYSTEM- 

PER ABDOMEN- 

INVESTIGATIONS  

• Plasma Free Fatty Acid (PFFA) 

• Fasting Blood Sugar  

• Total Cholesterol  

• High Density Lipoprotein (HDL)  

• Low Density Lipoprotein (LDL)  

• Very Density Lipoprotein (VLDL) 

• Triglycerides 

• Transthoracic Echocardiography- Epicardial fat thickness  

 

                                          CONTROL PROFORMA 
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CONTROL NO: 

NAME: 

AGE: 

SEX: 

ADDRESS: 

PAST HISTORY: 

PERSONAL HISTORY: 

• Alcohol- 

• Smoking- 

• Tobacco Chewer- 

• Sleep- 

• Bowel habits- 

• Bladder habits- 

DIETARY HISTORY: 

• Vegetarian Diet- 

• Non-vegetarian Diet- 

DRUG HISTORY: 

FAMILY HISTORY- 

• Stroke- 

• Cardiovascular Disease- 

• Sudden Cardiac Death- 

• Hypertension- 

• Diabetes mellitus- 

PHYSICAL EXAMINATION: 
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• Conscious- 

• Co-operative- 

• Oriented- 

VITALS: 

• TEMPERATURE- 

• PULSE RATE- 

• RESPIRATORY RATE- 

• BLOOD PRESSURE- 

GENERAL CONDITION: 

• PALLOR- 

• ICTERUS- 

• CYNOSIS- 

• CLUBBING- 

• LYMPHADENOPATHY- 

• EDEMA- 

• ARCUS SENALIS- 

• XANTHELESMA- 

SYSTEMIC EXAMINATION: 

RESPIRATORY SYSTEM- 

CARDIOVASCULAR SYSTEM- 

CENTRAL NERVOUS SYSTEM- 

PER ABDOMEN- 

 

 

INVESTIGATIONS  
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• Plasma Free Fatty Acid (PFFA) 

• Fasting Blood Sugar  

• Total Cholesterol  

• High Density Lipoprotein (HDL)  

• Low Density Lipoprotein (LDL)  

• Very Density Lipoprotein (VLDL) 

• Triglycerides 

• Transthoracic Echocardiography- Epicardial fat thickness  
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1 45 M Belagavi None Yes None None Adequate Yes None None 120/80 88 18 Normal Normal 0.18 118 74 46 88 78 7

2 68 M Belagavi None Yes Yes None Adequate Yes None None 110/70 98 18 Normal Normal 0.2 109 139 58 96 90 7

3 37 F Belagavi None None None None Adequate Yes None None 110/70 72 16 Normal Normal 0.21 98 146 44 78 72 7

4 44 F Belagavi None None None None Adequate Yes None None 100/70 84 18 Normal Normal 0.54 120 160 54 102 112 8

5 64 M Belagavi None None Yes Yes Adequate Yes None None 130/90 86 18 Normal Normal 0.2 134 134 48 84 100 7

6 75 F Belagavi None None None None Adequate Yes None None 110/70 82 18 Arcus senalis present Normal 0.19 78 78 52 106 77 7

7 69 F Belagavi None None None None Adequate Yes None None 110/70 98 20 Arcus senalis present Normal 0.21 114 110 56 88 92 8.9

8 55 M Belagavi None None None Yes Adequate Yes None DM in mother 110/70 76 18 Normal Normal 0.2 130 145 64 102 104 7

9 40 F Belagavi None None None None Adequate Yes None Hypothyroidism in mother 120/80 88 18 Normal Normal 0.24 92 158 48 92 72 5

10 38 F Belagavi None None None None Adequate Yes None DM  and HTN in father 110/70 84 18 Normal Normal 0.19 112 174 58 100 88 7

11 52 F Belagavi None None None None Adequate Yes None None 110/70 90 16 Normal Normal 0.18 128 164 62 99 102 8

12 62 M Belagavi None Yes Yes None Adequate Yes None None 130/90 78 20 Arcus senalis present Normal 0.18 112 136 64 104 123 7.8

13 63 F Belagavi None None None None Adequate Yes None None 120/80 88 18 Normal Normal 0.18 108 175 70 120 112 7

14 67 F Belagavi None None None None Adequate Yes None None 110/70 86 18 Normal Normal 0.18 114 179 74 131 142 8

15 54 F Belagavi None None None None Adequate Yes None None 130/90 78 16 Normal Normal 0.19 109 116 56 98 100 7

16 38 M Belagavi None Yes None None Adequate Yes None DM in father 120/80 64 17 Normal Normal 0.18 96 148 58 100 98 5

17 33 M Belagavi None Yes None None Adequate Yes None None 120/80 98 18 Normal Normal 0.18 88 98 61 102 114 7.5

18 48 M Belagavi None Yes Yes None Adequate Yes None Htn in mother 120/80 88 20 Normal Normal 0.19 100 118 64 100 120 8.2

19 56 F Belagavi None None None None Adequate Yes None None 130/90 76 18 Normal Normal 0.18 138 104 58 92 84 6.2

20 48 F Belagavi None None None None Adequate Yes None DM  and HTN in father 110/70 80 18 Normal Normal 0.19 114 128 44 88 90 7.3

21 60 M Belagavi None None Yes Yes Adequate Yes None None 130/90 84 18 Normal Normal 0.19 99 144 58 100 108 7

22 43 M Belagavi None Yes None None Adequate Yes None None 120/80 92 22 Normal Normal 0.19 132 198 60 94 133 8

23 60 F Belagavi None Yes None None Adequate Yes None None 130/90 76 16 Normal Normal 0.19 119 184 64 104 118 7.8

24 42 M Belagavi None Yes Yes None Adequate Yes None None 120/80 90 18 Normal Normal 0.18 98 116 58 96 74 6.5

25 31 M Belagavi None Yes None None Adequate Yes None DM in mother 110/70 74 20 Normal Normal 0.18 100 164 66 102 110 5

26 58 F Belagavi None None None None Adequate Yes None None 130/90 70 18 Normal Normal 0.2 92 116 66 100 96 7

27 26 F Belagavi None None None None Adequate Yes None None 120/80 78 18 Normal Normal 0.2 78 191 60 98 115 5.8

28 40 F Belagavi None None None None Adequate Yes None Hypothyroidism in mother 120/80 90 18 Normal Normal 0.18 128 164 74 112 140 7

29 44 M Belagavi None Yes None None Adequate Yes None None 110/70 94 18 Normal Normal 0.22 110 154 78 108 138 7

30 71 M Belagavi None None None None Adequate Yes None None 130/90 78 20 Arcus senalis present Normal 0.2 124 174 60 98 128 8.5

31 64 F Belagavi None Yes None None Adequate Yes None None 130/90 84 18 Normal Normal 0.19 131 106 48 104 98 7

32 48 M Belagavi None Yes Yes None Adequate Yes None None 110/70 88 18 Normal Normal 0.18 119 134 62 96 115 7.4

33 52 F Belagavi None None None None Adequate Yes None None 120/80 72 18 Normal Normal 0.18 97 128 72 100 142 8

CONTROLS
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1 72 M 1E+06 Belagavi 7 th Std Kanada
Difficulty speaking, snoring,night 

time hypoxic episodes
no No No No No No No No

Yes, 30 
years

No Yes Adequate Yes No Yes None 140/80 72 18 arcus Senalis Right handed, Dysarthria 0.2 107 150 34 98 92 8
Hyperacute infarct in left 

corona radiata
Normal Anterior Unilateral

2 75 M 1E+06 Belagavi 10 th Std
Marathi, 

kanada, Hindi

Left upper and lower limb 
weakness, difficulty speaking since 

7.30 am
Yes 15 years Yes Yes No No No No No No N Adequate Yes No Yes

Antihypertensives (Temesartan , 
Hydrochlorthiazide)

130/80 94 16 arcus Senalis

Right handed, Deviation of angle of mouth to the 
right, Loss of left nasolabial fold, Left eye unable to 
close,Power in left shoulder 0/5, elbow 1/5 wrist 1/5, 
handgrip poor, left hip, knee, ankle toes 1/5, Pain, 

touch, temperature not felt in the left upper and lower 
limb,Areflexia on the left ul and ll, Plantars left 

upgoing

0.2 100 182 40 117 124 9
Hyperacute infarct in the 

right MCA territory.

Acute infarct in the 
right caudate, 

lentiform nucleus and 
anterior limb of 
internal capsule, 

hyperacute infarct in 
right temporal region

Anterior Unilateral

3 57 M 1E+06 Belagavi Uneducated
Marathi, 
Kannada

Dysarthria, Ataxia, Deviation of 
angle of the mouth to the right

No No No No Yes 6 years No No Yes, 2 years No Yes Less Yes No Yes Antiplatelet (Clopidogrel) 120/70 80 18 Normal Dysarthria, Right mild facial palsy 0.25 131 74 31 27 81 12
Subacute infarct in PCA 

territory
CABG Posterior Unilateral

4 60 M 1E+06 Belagavi 5 th Std Kanada

Right upper and Lower limb 
weakness,Difficulty in speaking, 

deviation of angle of mouth to the 
left

No No No No No No No No Yes Yes Yes Less Yes
CVA in 
Mother

Yes None 80/60 120 34 Drowsy, Arcus Senalis

Drowsy, Not co-operative to time,place and person, 
Right Upper and Lower limb hypotonia, Right UL 

shoulder, elbow, wrists and Right hip, knee and ankle 
power 0/5, Right UL and LL DTR- areflexia, Plantars 

Right extensors

0.25 196 100 6 7 436 7 Left MCA infarct Anterior Unilateral

5 64 M 1E+06 BelagaviBSC Agriculture
Marathi, 

kanada, Hindi, 
English

Left upper limb tingling and 
numbness, Left upper limb 

weakness since 1 day, swaying to 
the left side while walking since 1 
day, blurring and diplopia since 1 

day

no No No No Yes 3 years Yes No No No N Adequate Yes No Yes
Antidiabetic (Vildagliptin, 

Metformin)
150/100 76 18 arcus Senalis

Right handed, Diplopia, Left UL hypotonia,Left finger 
to nose impaired gait-swaying to the left, Bilateral 

plantars flexors
0.19 409 148 27 78 213 10.8

Late hyperacute infarct in 
pons 

Normal Posterior Unilateral

6 63 F 1E+06 Belagavi 7 th Std Marathi
Sudden onset giddiness, Tingling in 
bilateral upper limbs since 6.30 am

Yes 5 years Yes Yes No No No No No No N Adequate Yes No Yes

Antihypertensive, Antiplatelets, 
Statin (Metoprolol,losartan, 
hydrochlorthiazide, ecosprin, 

clopidogrel, rosuvastatin) 

130/80 82 16 Normal Right handed, normal examination 0.24 99 161 32 100 143 11 Bilateral thalamic infarct IHD Posterior Bilateral

7 47 M 1E+06 Belagavi BE
Kanada, 
English

Slurring of speeech since 2 days no No No No No No No No
Yes, 10 
years

No N Adequate Yes
DM in 
mother

Yes None 150/90 78 18 Normal Right handed, dysarthria, 0.22 98 177 37 118 112 18

Subacute infarct in the left 
lentiform nucleus, left 

corona radiata and left 
parietal region

Normal Anterior Unilateral

8 53 M 1E+06 Belagavi Engineer
Kanada,Hindi, 

English

Right Upper and lower limb 
weakness and slurring of speech 

since 5 am 
no No No No Yes 5 Years Yes Yes

Yes, 15 
years

Yes Yes Adequate Yes
Hypertensio
n and DM 
in Father

Yes Antidiabetic (Metformin) 150/90 88 18 Normal

Right handed, Dysarthria, Left UMN facial palsy, 
Right UL and LL Hypotonia, Right UL shoulder, 

elbow, wrists 1/5, right handgrip poor, right hip, knee 
ankle toes 2/5, right UL and LL DTR 0, Right plantar 

extensore

0.2 251 240 35 157 240 10
Subacute infarct in left 

MCA territory
Occlusion of 

left MCA
Anterior Unilateral

9 74 M 1E+06 Belagavi 10 th Std Kanada
Fall at home at 9 am followed by 

loss of consiousness
Yes 7 years No No Yes 7 years No No No Yes Yes Less Yes No Yes None 140/80 74 22 Normal

Right handed, E1V1M3, Bilateral pupils sluggishly 
reactive to light, Bilateral UL ans LL hypotonia, 

Bilateral UL and LL DTR 1, Right plantar extensor, 
left plantar flexor

0.2 129 282 27 160 400 20
Hperacute ischemic infarct 

in artery of percheron 
Posterior Unilateral

10 72 F 1E+06 Belagavi 7 th Std Kanada
Right UL and LL weakness with 
difficulty in speaking, vomiting

Yes 1 year Yes Yes No No No No No No N Adequate Yes No Yes Antihypertensive (Telmisartan) 120/70 58 22 Normal

Right handed, Right UL and LL hypotonia, Right UL 
shoulder, elbow, wrists, and right hip, knee, ankle, 

toes power 0/5, Right UMN facial palsy, Right UL and 
LL DTR 0, Right conjunctival and corneal reflex 

absent, Right plantars extensors

0.26 160 138 34 89 75 11

Subacute infarct in the left 
fronto-parietal, temporal, 
caudate nucleus, eexternal 
capsule and left lentiform 

nucleus

Thrombosis in 
the 

intracranial 
portion of left 

internal 
carotid artery 

and M1 
segment of left 

Anterior Unilateral

11 68 M 1E+06 Kurihal Uneducated Kanada
Right UL and LL weakness, 

difficulty walking
no No No No No No No No

Yes, 30 
years

Yes Yes Less Yes No Yes None 110/70 82 18
Arcus senalis, 

xanthelasma present

Right handed, drowsy, global aphasia, Left eye gaze 
preference, restricted right lateral gaze movement, 

right UMN palsy, Right UL and LL hypotonia, right 
UL shoulder, elbow, wrists, power 0/5, right hip, knee 
, ankle and toes 1/5, right UL and LL DTR 1, Right 

plantars mute

0.2 189 160 38 135 140 10

Subacute infarct in the left 
fronto-parieto- temporal 

region, left corona radiata, 
left centrum semi-ovale and 

left insular cortex

Thrombotic 
occlusion of 
M2, M3 and 
M4 segments 
of left MCA

Anterior Unilateral

12 53 F 1E+06 Dharwad BA
Kanada, 
marathi

Left sided headache, blurring of 
vision in the right eye, tingling and 

numbness of the right hand all since 
7 days, mild confusional state and 

dizziness since 5 days

Yes 10 years Yes Yes Yes 3 years Yes Yes No No N Adequate Yes
DM in 
mother

Yes
Antihypertensive, antidiabetic 

(Cilnidipine, metoprolol, 
Vildagliptin, glimiperide)

140/90 78 18 Normal
Right handed, oriented to time, place and person, 

calculation impaired, Right sided hemianopia, Right 
sided blurring of vision, 

0.24 179 105 31 50 121 20

Subacute infarct in PCA 
territory, posterior limb of 

left internal capsule, left 
posterior parietal and left 
occipital region and left 

temporal region

Occlusion of 
the left PCA

Posterior Unilateral

13 74 M 1E+06 Belagavi BA
Kanada, 
marathi

Acute onset confusional state and 
blurring of vision in both eyes since 

11 am 
Yes 15 years Yes Yes Yes 25 years Yes Yes No No N Adequate Yes No Yes

Antihypertensive, 
Antidiabetic,Antiplatelet, Statin 

(Cilnidipine, glimeperide, 
rosuvastatin, ecosprin)

130/80 88 20 Normal

Right handed, dressing apraxia, decreased attention, 
poor recall, repition normal, Left gaze preference, 

nystagmus present, right UL and LL shoulder, elbow, 
wrists, hip, knee and ankle 3/5 with right pronator 

drift, Right plantar extensor

0.2 232 146 28 71 235 7
Subacute infarct in left 
MCA -PCA watershed 

territory
Normal Watershed area Unilateral

14 40 M 1E+06 Belagavi Engineer
Kanada,Hindi, 

English

Abrupt onset language impairement 
with loss of fluency, reduced verbal 
output, difficulty naming people and 

objects

no No No No No No No No
Yes, 10 
years

No N Adequate Yes No Yes None 180/90 88 22 Normal

Right handed, with impaired speech, loss of fluency, 
comprehension, repition and naming, right hemi-
neglect,Right pronator drift, Right UL shoulder, 
elbow, wrists 4/5 , Right LL 5/5, left UL and LL 

5/5Right plantar extensors

0.38 86 165 35 109 107 14

Subacute infarct in left 
posterior cerebellar lobe, 

left corona radiata, genu of 
the left internal capsule, left 

centrum semi-ovale and 
right high parietal region

Posterior Unilateral

15 69 F 1E+06 Belagavi 10 th Std Marathi
Behavioural change since 3-4 days, 
Right sided UL and LL weakness 

with fall 1 day
Yes 15 years Yes Yes No No No No No No N Adequate Yes No Yes

Antihypertensive, antiseizure 
(Frisium, Valproic acid, losartan) 

130/80 98 20 Normal

Right handed, Apathy, abulia, Recent memory 
impaired, Right UMN facial palsy, Right UL and LL 
Hypotonia, Right shoulder 2/5, elbow 3/5, wrists 3/5, 
fingers 4/5, Right Hip 2/5, Knee 3/5, ankle and toes 

3/5, right plantar extensor

0.2 175 150 45 112 140 12
Subacute infarct in left 

MCA territory

long 
standing 
temporal 

lobe 
epilepsy

Anterior Unilateral

16 48 M 1E+06 BelagaviBSC Agriculture Kanada
Acute onset vomiting, vertigo, 

headache, left sided ataxia, mild 
dysarthria

no No No No No No No No No No N Adequate Yes No Yes None 160/100 70 18 Normal
Right handed, horizontal nystagmus, with at rest and 
left gaze, mild dysarthria, left finger to nose test and 

knee to heel positive, left dysdiadokinesia present
0.18 195 134 185 71 26 9

Subacute infarct in the 
cerebellar lobe and vermis 

on the left side
Normal Posterior Unilateral

CASES



17 36 M 1E+06 Belagavi MS
Kanada,Hindi, 

English

Acute onset vertigo and osilopis, 
tingling in the right UL and LL and 
difficulty swallowing since 10.30 pm

Yes 1 year Yes Yes No No No No No No Yes Adequate Yes No Yes
Antihypertensive (Telmisartan, 

hydrochlorthiazide)
150/90 100 18 Normal

Right handed, Bilateral restriction of left agze, 
horizontal gaze evoked nystagmus, right> left palatal 

palsy, weak neck flexion, right ul and ll 4/5, right sided 
ataxia, with right finger to nose positive, bilateral 

plantars mute and gait ataxi\c

0.2 179 110 44 132 235 11
Subacute infarct in the 

right cerebellar lobe and 
right occipital region

Posterior Unilateral

18 64 M 1E+06 Belagavi Uneducated Kanada
Weakness of the left UL and LL, 

with headache, vomiting and 
hiccups

Yes 7 days No No Yes 1 year Yes Yes No No N Adequate Yes No Yes
Antidiabetic(Metformin, 

glimeperide)
160/90 70 18 arcus Senalis

Right handed,dysarthria, loss of left nasolabial fold , 
deviation of angle of the mouth to the right, left upper 

and lower limb hypotonia, left shoulder, elbow and 
wrists 2/5left hip,knee and ankle 2/5, left biceps, 

triceps,,supinator reflexes brisk,bilateral plantars 
flexors

0.19 104 78 30 33 77 9.1
Acute infacrt in right MCA 

territory
Anterior Unilateral

19 67 M 1E+06 Belagavi 10 th Std Kanada
Loss of vision, left sided upper and 

lower limb weakness since 1 day
no No No No No No No No No No Yes Adequate Yes No Yes None 180/100 72 20 Arcus senalis present

Right handed, drowsy, not following commands, 
bilateral pup[ils 3mm reactive to light, left biceps, 

supinator and triceps +1, left knee and ankle brisk, 
right plantar flexor and left plantar extensor

0.25 109 110 33 61 78 12

Subacute infarct in right 
PCA territory, subacute 

lacunar infarct in left 
centrum semiovale

Posterior Unilateral

20 45 F 1E+06 Belagavi Uneducated Hindi
Headache, Inability to speak since 9 

am 
no No No No Yes 10 years Yes No No No N Adequate Yes No Yes Antidiabetic ( Gylcomet 500) 130/90 76 22

Pallor present, arcs 
senalis present

Right handed, with decrease in spontaneous speech, 
loss of comprehension, inability to assess the naming, 

reading and writing
0.22 120 172 98 40 100 10

Acute infarct in MCA 
territory

Anterior Unilateral

21 65 M 1E+06 Belagavi Engineer
Marathi, 

kanada, Hindi, 
English

Slurring of speech, deviation of 
angle of the mouth since afternoon 

2 pm today
no No No No No No No No No No N Adequate Yes No Yes None 180/100 82 18 Arcus senalis present

Right handed, consious oriented, dysarthria present, 
Left shoulder,elbow, wrists power 2/5, left hip,knee 

and ankle power 3/5, Power left Upper limb and lower 
limb hypotonia, sensations normal, bilateral plantars 

mute

0.21 125 164 36 79 243 9
Subacute infarct in the 

right frontal region, and 
right peri-sylvian cortex.

Anterior Unilateral

22 75 F 1E+06 Belagavi Uneducated Kanada
Difficulty in walking since 3 days 

and dysarthria since 3 days
Yes 10 years Yes No No No No No No No N Adequate Yes No Yes

Antihypertensive, 
antihypothyroidism (Tab 

telmisartan + chlorthalidone 
40/12.5, tab Thyronorm 100 mcg) 

146/90 90 18 Arcus senalis present
Right handed, consious, irritable, Bilateral lower 

limbs hypotonia, Bilateral lower limbs hip knee and 
ankle power 1/5, bilateral plantars mute

0.24 276 139 20 46 364 14
Tiny hyperacute infacrt in 
bilateral corona radiata

Occlusion of 
the left internal 
carotid artery

Hypothyroi
dism

Anterior Bilateral

23 45 M 1E+06 Belagavi Uneducated Kanada
Left upper and lower limb weakness 
and difficulty in swallowing since 6 

days
Yes 2 years Yes No No No No No Yes, 8 yearsYes, 8 years Yes Adequate Yes No Yes

Antihypertensive, Antiplatelet, 
Statin (Tab Rosycap gold 75/20, 
Tab Calciguard R 20 mg, Tab 

Moxidine) 0.3

200/100 66 18 Nil

Right handed, consious,oriented, Left shoulder,elbow, 
wrists power 4/5, left hip,knee and ankle power is 4/5, 
Left upper and lower limb hypotonia, Left sided DTR 
+1, Uvula deviated to the left side, Bilateral plantars 

mute

0.22 73 212 58 115 193 10
Subacute infarct in the high 

frontal-parietal region
Anterior Unilateral

24 55 F 1E+06 Belagavi Uneducated Kanada

Headache and vomiting since 4 
days, right eye ptosis and swaying 

to the right side while walking since 
3 days

Yes 3 years Yes Yes Yes 8 years Yes Yes No No N Adequate Yes No Yes

Antihypertensive, Antidiabetic (Tab 
Telmesartan 40 mg, Tab 

Metformin+Voglibose+Glimeperide
)

180/100 98 18 Arcus senalis present

Right handed, Consious, oriented, Right eye complete 
ptosis, left eye movements restricted in all directions 

right UL and LL Ataxia, Right shoulder, elbow, 
wrists, hip, knee and ankle power 4/5, Bilateral 

planatrs flexors 

0.24 221 175 40 90 225 12
Subacute infarcts in the left 
thalamus and left midbrain

Posterior Unilateral

25 68 F 1E+06 Belagavi Uneducated Kanada

Sudden onset of vertigo and 
postural dizziness, with imbalance 
while walking for 2 days, Difficulty 
in getting up and indicating needs 

since 1 day.

Yes 4 years No No No No No No No No Yes Less Yes No Yes None 160/70 88 20
Arcus senalis, 

xanthelasma present

Right handed, Consious, expressive aphasia, Left 
hypoglossal palsy, Bilateral lower limb power across 
hip knee and ankle joint 1/5, bilatyeral plantars mute

0.21 142 230 38 144 233 14

Subacute infarcts in the 
bilateral para-sagittal 

frontal and high frontal 
regions, left para-sagittal 
basifrontal and genu of 

corpus callosum on the left 
side

Anterior Bilateral

26 82 M 1E+06 Belagavi BE
Kanada, 
English, 

Hindi,marathi

Slurring of speech, Right sided 
facial weakness, since 30 minutes

Yes 20 years Yes Yes No No No No Yes No N Adequate Yes No Yes
Antihypertensive (Tab Metoprolol 

25mg) 
190/100 96 12 Arcus senalis present

Right handed, consious, oriented, dysarthria, Right 
sided facial weakness, deviation of the mouth to the 
left side with blunting of the right nasolabial fold, 

Right upper limb pronator drift present, Right 
plantar extensor

0.22 104 241 56 159 132 12
Acute infarct in PCA 

territory
Posterior Unilateral

27 72 M 1E+06 Belagavi 10 th STD
Kanada, 
marathi

Difficulty in expressing himself 
since 1 day, deviation of the angle 
of the mouth to the left side since 1 

day

Yes 25 years No No No No No No
Yes, 30 
years

Y Yes Adequate Yes No Yes None 180/100 112 22
Arcus senalis, 

xanthelasma present

Right handed, consious, oriented, intact 
comprehension, with decrease in spontaneous speech, 

bilateral plantars are mute
0.25 191 117 41 57 95 14

Subacute infarct in the 
posterior aspect of the left 

perisylvian fissure and 
posterior aspect of the left 

lentiform nucleus 

Anterior Unilateral

28 60 F 1E+06 Belagavi Uneducated Kanada
Inability to speak and right upper 
and lower limb weakness since 1 

day
Yes 20 years No No Yes 20 Years No No No No N Adequate Yes No Yes None 130/80 84 18 Arcus senalis present

Right handed, consious, oriented, dysarthria, right 
uataxic hemiparesis, right shoulder, elbow, wrists 3/5, 

right hip, knee and ankle 4/5, left sided deviation of 
angle of the mouth with loss of right nasolabial fold, 

right plantar extensor

0.33 190 160 32 112 180 12
Left MCA 

infarct
Anterior Unilateral

29 62 F 1E+06 Belagavi B Com
Kanada, 
English, 

Hindi,marathi

Slurring of speech and weakness of 
thr right upper limb since 1 day

Yes 25 years Yes Yes Yes 25 years Yes Yes No No N Adequate Yes No Yes

Antihypertensive, Antidiabetic, 
Antiplatelets, Statin, Anti-

hypothyroid (Tab Amaryl M2, Tab 
Glavas met, Inj human mixtard 

30/70, Tab thyronorm 75 mcg, tab 
Metosartan 40/50, Tab cilacar 5 

mg, Tab Jupiros F, Tab stiloz 100 
mg, Tab ivabrad 5 mg)

130/80 82 16
Bilateral non pitting 

edema

Right handed, consious, with loss of immediate and 
recent memory, Right shoulder, elbow, wrisits power 

4/5, dysarthria present, right plantar extensor
0.27 256 190 110 34 200 12

Left MCA 
infarct

Hypothyroi
d

Anterior Unilateral

30 49 F 1E+06 Belagavi 12 Std
Kanada, 
marathi

Difficulty in speaking, weakness of 
right upper and lower lombs since 2 

days
Yes 20 years Yes Yes Yes 20 Years Yes Yes No No N Adequate Yes No Yes

Antidiabetic, Antihypertensive (tab 
Amaryl M1, Inj human Mixtard 

30/70, Tab Telmisartan + 
hydrochlorthiazide 40/12.5)

160/90 118 18 Arcus senalis present

Right handed, Consious, E3V2M5, bilateral pupils 
2mm sluggishly reactive to light, right shoulder, elbow 
and wrists with right hip, knee and ankle hypotonia, 

power 2/5, right DTR +1, bilateral plantars mute

0.24 332 275 51 190 169 14
Subacute infarcts in the left 

MCA territory
Anterior Unilateral

31 50 F 1E+06 Belagavi 12 Std
Kanada,Hindi, 

English

Weakness of the left upper and 
lower limbs, slurring of the speech 
and deviation of the angle of the 
mouth to the right since 1 day

no No No No No No No No No No N Adequate Yes No Yes Ayurvedic preparation 140/90 112 16 Normal

Right handed, consious, oriented, with loss of left 
nasolabial fold and deviation of angle of the mouth to 
the right, left shoulder, elbow, wrists hypotonia with 
power shoulder, elbow and wrists 0/5, left hip, knee 

and ankle 1/5 left plantar extensor

0.23 98 160 90 44 184 10
Subacute infarct in right 

MCA territory

Occlusion of 
the M1 

segment of the 
right middle 

cerebral 
arterywith 

apuscity of few 
of the cortical 

Anterior Unilateral

32 50 F 1E+06 Belagavi 12 th Std Kanada
Right sided upper and lower limb 

weakness, difficulty walking since 2 
days

Yes 15 years Yes No Yes 15 years Yes No No No N Less Yes No Yes

Antidiabetics, Antihypertensive, 
Antiplatelets, Statin (Tab 

rosuvastatin, aspirin, Clopidogrel 
10/75/75, Tab telmisartan+ 

metoprolol 40/50, Tab 
Metformin/voglibose/glimeperide) 

120/80 90 20 Normal

Right handed, consious, oriented, right upper and 
lower limb hypotonia, right shoulder, elbow, wrists 
4/5, right hip,knee and ankle 4/5, bilateral plantars 

mute

0.29 300 200 32 158 238 14
Subacute infacrt in the 

left thalamus
Posterior Unilateral

33 75 M 1E+06 Belagavi 12th Std Kanada
Left sided upper limb and lower 
limb weakness, slurring of the 

speech since 8 hours
Yes 10 years No No No No No No No No Yes Adequate Yes No Yes None 130/80 98 20 Arcus senalis present

Right handed, consious, oriented to place and person 
not oriented to time, restriction of eye movement to 
the right side, right shoulder,elbow,wrists 4/5, left 

shoulder elbow, wrists, hip, knee and ankle joint 0/5 
left upper and lower limb hypotonia, left sided dtr 

0,bilateral plantars mute.

0.38 170 175 30 114 156 14

Subacute infarct in the 
right frontal , caudate 

nucleus, lentiform nucleus, 
thalamus,and insular cortex 

of the left side

Anterior Unilateral


