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ABSTRACT 
OBJECTIVES  
To ascertain the prevalence of left ventricular hypertrop hy in individuals 
diagnosed with ischemic stroke.  
METHODOLOGY 
A cross-sectional study was undertaken in the Department of Medicine, 
Hayatabad Medical Complex, Peshawar, from October 1, 2020, to April 30, 
2021, after obtaining ethical approval. The study included 143 individuals 
who had evidence of ischemic stroke on a CT scan. These patients were 
assessed for the presence or absence of left ventricular hypertrophy using 
transthoracic echocardiography.  
RESULTS 
The average age of the participants in the study was 57 years, with a 
standard deviation of 7.9 years. The sample consisted of 67.8% males and 
32.2% females. The average BMI was calculated to be 25.3 + 3.3kg/m2, and 
39.9% of the patients were from urban areas. Left ventricular hypertrophy 
was observed in 16.8% of patients who had experienced an ischemic stroke, 
with the greatest occurrence rate of 39.9% found in the age range of 50-60 
years. There was no signicant correlation observed between hypertension, 
diabetes, location of residence, age, and smoking. 
CONCLUSION 
Early and precise identication of the modiable risk factors during the 
illness, followed by proper intervention, has the potential to decrease the 
incidence of debilitating stroke greatly. It is necessary to conduct large-scale 
population screening studies inside our local community. TTE should be 
carried out in all acute ischemic stroke patients to optimize the management 
of these patients. 
KEYWORDS: Ischemic Strokes, left ventricular hypertrophy, Transthoracic 
Echocardiography 

INTRODUCTION 

Stroke continues to be a signicant contributor to 
illness and death worldwide. In 2013, there were 25.7 
million individuals who had survived a stroke, 6.5 
million deaths caused by stroke, 113 million disability-
adjusted life-years (DALYs) lost, and 10.3 million new 
instances of strokes.1 Emerging countries bore the 
majority of the stroke burden, including 75.2% of all 
stroke-related deaths and 81.0% of the lost DALYs. 
With the exception of Japan, the population of Asia 
continues to have greater mortality rates associated with 
new strokes compared to the rest of the world.2 Left 
ventricular hypertrophy (LVH), characterized by an 
enlargement of the left ventricle of the heart, is a well-
established and autonomous risk factor for elevating the 
likelihood of stroke.3 Di Tullio and colleagues 
conducted a case-control study involving 394 patients 
who were admitted with their rst episode of ischemic 
stroke, as well as 413 controls who were matched in 
terms of race, age, and sex. The researchers observed 

that an increase in left ventricular (LV) relative wall 
thickness was independently associated with stroke, 
even after accounting for LV mass (odds ratio [OR], 
1.6; 95% condence interval [CI], 1.1 to 2.3).4 Castilla-
Guerra et al. found that 42.3% of patients with acute 
ischemic stroke exhibited signs of left ventricular 
hypertrophy (LVH) on transthoracic echocardiography 
(TTE).5 According to Rodrigo C et al., 76.3% of 
patients with ischemic stroke showed signs of left 
ventricular hypertrophy (LVH).6 In a study conducted 
by Sasikumar P et al., it was shown that 23.9% of the 
patients who had a stroke showed signs of left 
ventricular hypertrophy (LVH).7 The renowned Israeli 
Heart Diseases project (IIHD), led by Tanne D et al., 
monitored a cohort of 10,000 individuals for over 20 
years. The study conclusively showed that patients who 
experienced an ischemic stroke had a signicantly 
higher risk of left ventricular hypertrophy (LVH) with a 
hazard ratio of 2.15.8 Most people who show signs of 
left ventricular hypertrophy (LVH) on transthoracic 
echocardiography (TTE) are likely to continue without 
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symptoms unless a signicant adverse event occurs.9 
This underscores the potential necessity for community 
screening on a broader scale. Eccentric hypertrophy, 
which increases the demand for oxygen in the heart 
muscle, can cause symptoms such as angina or 
ischemia. Furthermore, the presence of left ventricular 
hypertrophy (LVH) increases the likelihood of 
developing arrhythmias due to the interference of the 
enlarged heart muscle with the regular conduction of 
electrical signals. This increases the likelihood of 
developing atrial brillation, which can result in an 
ischemic stroke.10 After examining the local literature, 
it is evident that there is a lack of information on the 
potential link between an elevated stroke risk and the 
presence of left ventricular hypertrophy (LVH). To go 
deeper into the concept, we initiated a pilot experiment 
focusing on admitted patients in our hospital who had 
confirmed evidence of stroke on CT scans and 
displayed signs of left ventricular hypertrophy (LVH).   
 
METHODOLOGY 
 
The Department of Internal Medicine at Hayatabad 
Medical Complex, Peshawar, conducted this cross-
sectional study between October 1, 2020, and April 30, 
2021, using sequential sampling approaches, a non-
probability method. The design was chosen to see the 
prevalence of LVH in acute ischemic stroke patients so 
that further advanced studies can be carried out later. 
The WHO employed a sample size calculation formula 
with a 95% condence level and a 7% margin of error. 
Maintaining an incidence of LVH in ischemic stroke at 
23.9% resulted in a minimum required sample size of 
143.7 The hospital’s Ethics Committee granted formal 
ethical approval following a comprehensive 
presentation of the study methods, objectives, and 
anticipated outcomes. All persons included in the study 
or their responsible carers provided fully informed, 
structured, and written consent. All adult patients 
regardless of gender, aged between 18 and 75 years, 
who had a conrmed diagnosis of an ischemic stroke 
on a non-contrast CT scan of the brain and were 
brought to the hospital were included in the study. 
Patients could have been admitted through either the 
casualty or outpatient departments. The study excluded 
patients who had previously experienced multiple 
cerebrovascular accidents, hypoglycemic or metabolic 
brain injuries, or had a history of meningitis or 
encephalitis within the past six months. In addition, the 
study excluded patients who had evidence of a space-
occupying lesion on their CT brain scan. We obtained a 
comprehensive and organized record of all the 
established parameters from the patient or their family 
member. A two-dimensional M-mode transthoracic 
echocardiography (TTE) was done on each patient to 

find left ventricular hypertrophy (LVH) by guring out 
the left ventricle's real mass. A measurement exceeding 
8mm in women and 9mm in men was used as the 
diagnostic criteria. The operator remained an individual 
to minimize any observational bias. The data was 
analyzed using SPSS version 23. We computed the 
average and variability for quantitative data such as 
age, height, weight, and BMI. We analyzed categorical 
factors, including gender, HTN, DM, smoking status, 
domicile, and LVH, to determine their frequency and 
percentages. We assessed the impact of these factors by  
analyzing LVH with age, gender, BMI, DM, residency, 
HTN, and smoking status. We examined the eect 
changes using a chi-square test, with a signicance 
level of p < 0.05. We displayed all results in tabular 
format. 
 
RESULTS 
 
The mean age of the 143 patients in the study was 57 + 
7.9 years, with 67.8% males and 32.2% females having 
a mean BMI of 25.3 + 3.3kg/m2. The age distribution of 
the sample is shown in table 1. 
 

Table 1: The age distribution of the sample n=143 

Age Frequency (%) 
41-50 years 39 (27.3) 
>50-60 years 57 (39.9) 
>60-70 years 47 (32.9) 
Total 143 (100.0) 

 
The frequency of Diabetes and LVH is shown in Tables 
2 and 3. 

 
Table 2: Frequency of Diabetes (n=143) 

Diabetes Frequency 
Yes 51 
No 92 

%age 
35.7 
64.3 

 
Table 3: Frequency of LVH (n=143) 

LVH Frequency 
Yes 24 
No 119 

%age 
16.8 
83.2 

 
The risk stratication of the patients according to the 
age of the patients, gender, BMI, residence, presence or 
absence of HTN, DM, and Smoking are shown in Table 
4. 
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Table 4: Risk Stratication concerning age, gender, BMI, 
residence, HTN, Smoking, and DM (n=143) 

Variable Age 
range 

Presence of LVH P-
Value Yes (%) No (%) 

Age of 
participan
ts 

41-50 
years (10) 25.6 (29) 74.4 

0.082 
50-60 
years (05) 8.8 (52) 91.2 

60-70 
years (09) 19.1 (38) 80.9 

Total (24) 16.8 (119) 83.2 

Gender 
Male 20 (20.6) 77 (79.4) 

0.075 Female 04 (8.7) 42 (91.3) 
Total 24 (16.8) 119 (82.2) 

BMI 

20-24.9 10 (17.5) 47 (82.5) 

0.265 25-29.9 09 (13) 60 (87) 
30-33 05 (29.4) 12 (70.6) 
Total 24 (16.8) 119(83.2) 

Residence 
Rural 09 (15.8) 48 (84.2) 

0.796 Urban 15 (17.4) 71 (82.6) 
Total 24 (16.8) 119 (83.2) 

Hypertens
ion 

Yes 07 (14.3) 42 (85.7) 
0.564 No 17 (18.1) 77 (81.9) 

Total 24 (16.8) 119 (83.2) 

Smoking 
Yes 09 (15) 51 (85) 

0.626 No 15 (18.1) 68 (81.9) 
Total 24 (16.8) 119 (83.2) 

Diabetes 
Yes 08 (15.7) 43 (84.3) 

0.794 No 16 (17.4) 76 (82.2) 
Total 24 (16.8) 119 (83.2) 

 
DISCUSSION 
 
Stroke continues to be the leading cause of admission in 
neurology and acute medicine units worldwide.11 WHO 
defines stroke as the sudden, rapid onset of a new 
neurological decit that is secondary to obstruction or 
rupture of the cerebral vascular system lasting more 
than 24 hours, conrmed or refuted by a CT scan, along
with the exclusion of non-vascular causes.12 The 
mechanisms dening the mechanisms of LVH 
increasing the risk of ischemic strokes remain under 
discussion. Some researchers propose that LVH 
increases the workload in the ventricular system and 
wall tensions, ultimately resulting in varied ventricular 
geometries. The resultant diastolic dysfunction and 
changes in pressure and wall movements lead to a 
sequel in the form of an increased risk of ischemic 
strokes.13 Advancing age, male gender, and black race 
are non-modifiable risk factors that increase the 
occurrence of ischemic stroke. However, diabetes, 
hypertension, smoking, central obesity, and 
dyslipidemia also pose a considerable threat. 
Fortunately, there is an opportunity to reduce the risk if 
these factors are appropriately addressed 
signicantly.14,15 The Dutch TIA trial study group has 
also stressed the TTE evidence of LVH as an 
independent risk factor for stroke and TIAs.16 We 
observed that 16.8% of our patients had evidence of 
LVH, which is lower than reported by Amin et al., 

where 25% of the 120 patients with ischemic stroke had 
confirmation of LVH. The prevalence of LVH in 
ischemic stroke in our regional data is 3.6% based on a 
small series of 55 patients with acute ischemic stroke 
reported by Khan NI et al., which is much lower than in 
our enrolled population. The possible explanation for 
the increase in LVH in our study may be a dierence in 
the study population and the upsurge of DM and HTN 
over the past decade.17 We found that 20.6% of men and 
8.7% of women had signs of LVH. This diers from 
the study by Hayward AC et al., who found that women 
were more likely to have LVH because their end-
systolic volume was higher and their LV cavity was 
lower. The variance in the study population and the 
contribution of modiable and non-modifiable risk 
factors can explain the dierence.18 Our results showed 
the fortied occurrence of LVH in patients with a high 
BMI, from 17.5% in the 20-24.9 group to 29.4% in the 
30-33 group. The results appear to agree with Kwon HS 
et al.'s study, which reported a similar positive 
correlation between increasing BMI and higher 
Framingham Risk Scores.19 This calls for intervention 
in this modiable risk factor with a resultant decrease 
in the occurrence of ischemic strokes. We didn't witness 
any statistical dierences in the frequency of LVH in 
patients with ischemic stroke about the area of living, 
with 15.8% in rural areas and 17.4% in urban areas, 
which is in total alignment with the results of a huge 
cohort of 06 million people in primary care by Kapral 
MK, who reported more prevalence of the risk factors 
in those from urban settings without prior stroke but 
similar occurrences like our study population when they 
had a stroke. 20 We observed that, while doing the risk 
stratication, the patients with evidence of hypertension 
(14.3%) and diabetes (15%) were not more likely to 
have evidence of LVH than those with none of these 
additional illnesses. These results are surprising 
because a linear positive correlation remains between 
LVH and increased CV morbidity and mortality.21 The 
reason could be due to a small sample size and the poor 
representation of all segments of patients. Lanni and 
Colle When you have high blood pressure (HTN) and a 
certain variation in the platelet glycoprotein IIIa gene 
(GPIIIa PlA2), Lanni and his colleagues found that you 
are three times more likely to have an ischemic stroke. 
This seems to be at odds with our ndings, which 
showed that patients with HTN did not have a higher 
risk of LVH compared to patients who did not have 
hypertension. Mass population studies are necessary to 
ensure that all population segments are included.22 

LIMITATIONS

This study has some limitations, like we study only the 
prevalence of LVH in ischemic stroke patients. We did 
not correlate the degree of LVH with stroke or LVH 
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with the severity of ischemic stroke. These can be the 
recommendation for further studies to be conducted on 
the severity of acute ischemic stroke with LVH. Despite
some limitations, this study shows the importance of 
LVH in acute ischemic stroke, which has clinical 
implications, such as preventing the progression of 
LVH, which can have favorable outcomes on the 
prevalence of acute ischemic stroke.  
 
CONCLUSIONS 
 
Stroke remains a major danger for the susceptible 
population, and timely recognition of the changeable 
risk factors at the early stages of the illness and suitable 
intervention should eectively decrease the incidence 
of this incapacitating condition. Large-scale population-
based research is necessary to dene the risks and 
factors contributing to stroke precisely. 
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