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ABSTRACT 
Background: CVA is of mainly divided into two types which are ischemic 

stroke and hemorrhagic stroke. It is often associated with electrolyte 

abnormalities due to various pathologies and these have to be taken into 

consideration while treating patients with CVA. Materials and Methods: 

This is a retrospective study conducted at our institute over a period from 

December 2024 to December 2023 were considered for the study. Electrolyte 

values and case files of were studied. The SPSS 22 is used to analyse the data. 

Result: A total of 60 patients were studied with their serum sodium levels 

over a course of 1 year from December 2024 to December 2023 (Table 1). Out 

of them 40 (66.7%) were males and 20 (33.3%) were females. Out of which 21 

(35%) patients had hypernatremia, while 20 (33.3%) where hyponatremic and 

rest 19 (31.6%) were at normal range of serum sodium levels. Out of the three 

subgroups of study, patientswith hyponatremia had the highest mortality rate 

with 75%. Conclusion: Serum Sodium levels have a correlation with the 

mortality of the patients with Cerebrovascular Accidents with decreased 

sodium levels having the highest mortality levels when compared with 

increased and normal sodium levels. Mortality is also higher with males as 

compared to females in the patients with decreased sodium levels. 

 
 

 

INTRODUCTION 
 

Ischemic infarction or hemorrhage in the brain leads 

to a state of non-convulsive focal neurological 

deficit of abrupt onset known as stroke or 

cerebrovascular accident (CVA). Out of all the 

neurological disorders, CVA is the most debilitating 

and is ranked as the third leading cause of death.[1] 

According to the World Health Organization 

(WHO), the mortality due to stroke accounts for 

approximately 85% in developing countries.[2] The 

incidence of stroke has declined in the western 

population during the last three decades. On the 

contrary, the burden of the disease in South Asian 

countries, such as India, Pakistan, Bangladesh, and 

Sri Lanka, is likely to rise.[3] The Pakistani data 

regarding the exact epidemiology are insufficient, 

yet stroke is found to be the most common reason 

for admission in neurology and medical wards.[4] 

Electrolyte disturbances are commonly found 

among other metabolic problems in patients with 

acute ischemic stroke. It is a potential cause of 

patient death unless corrected promptly. The 

disorders of sodium (Na) and potassium (K) balance 

are identified as the most common electrolyte 

abnormalities in patients with acute stroke.[5] 

Patients with hemorrhagic stroke present with 

symptoms like headache and vomiting, which in 

turn is a potential cause of electrolyte imbalance. 

This disturbance in the electrolyte balance is due to 

deranged secretion of antidiuretic hormones 

(ADHs), rise in the levels of atrial and brain 

natriuretic peptides, and inappropriate fluid input 

and output, causing complications like seizures and 

death.[6] Therefore, in order to prevent morbidity 

and mortality in CVA patients, early diagnosis of 

electrolyte imbalance is important.[7] 

The National Institutes of Health Stroke Scale 

(NIHSS) is a 15- item impairment scale used to 

measure stroke severity.[8] The NIHSS’ strong 

ability to predict outcomes after stroke helps 

clinicians provide accurate information to patients, 

set realistic goals for therapy and plan for discharge.  
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Presently, the data available about the prevalence of 

electrolyte disturbance in patients with stroke are 

not enough especially from developing countries. 

The purpose of our study is to determine the 

frequency of occurrence of electrolyte imbalance in 

patients presenting with acute stroke in a tertiary 

care hospital and to assess the outcome of stroke in 

dyselectrolytemias by serial NIHSS scores. 

Aims and objectives: 

1. Determine the frequency of occurrence of 

electrolyte imbalance in patients presenting with 

acute stroke 

2. To find out the effect of serum sodium levels on 

mortality, morbidity and outcome by serial 

NIHSS score monitoring 

 

MATERIALS AND METHODS 

 

This is a retrospective study that is conducted in the 

Department of General Medicine, Government 

General Hospital, Ongole. The patients’ data from 

December 2024 to December 2023 will be 

considered for the study. The patients with either 

ischemic or hemorrhagic stroke, as seen on contrast 

tomography (CT) scan of the head or magnetic 

resonance imaging (MRI) of the brain, were 

included in the study. 

Sampling Method: Consecutive convenient non-

probability sampling 

Inclusion Criteria  

1. Patients with acute ischemic and hemorrhagic 

stroke diagnosed at the time of admission 

2. Patients above 18 years of age and less than 85 

years of age. 

3. Both diabetics and non-diabetics will be 

included 

4. Both hypertensives and non hypertensives will 

be included 

Exclusion Criteria 

1. Patients having co morbidities like CAD, CKD, 

CCF 

2. Patients having recurrent CVA  

3. Patients who were admitted for other co 

morbidities but later developed CVA 

4. Patients with midline shift at the the of 

admission were excluded 

After collecting the demographics such as age and 

gender, the tests performed included CT scan of the 

brain or MRI brain, depending on the availability of 

either, complete blood count, blood glucose, urea, 

creatinine, liver function tests, chest x-ray, and 

serum electrolytes, i.e. Na, K, chloride (Cl), and 

calcium (Ca). All the information is going to be 

collected from the case records 

The National Institutes of Health Stroke Scale 

(NIHSS) is a 15- item impairment scale used to 

measure stroke severity. The NIHSS includes the 

following domains: level of consciousness, eye 

movements, integrity of visual fields, facial 

movements, arm and leg muscle strength, sensation, 

coordination, language, speech and neglect. Each 

impairment is scored on an ordinal scale ranging 

from 0 to 2, 0 to 3, or 0 to 4. Item scores are 

summed to a total score ranging from 0 to 42 (the 

higher the score, the more severe the stroke).  

Serial electrolyte measurements and NIHSS scores 

will be taken 0n the day of admission, day 7 and day 

14. In case of death/discharge, the NIHSS score and 

electrolytes of that particular day were taken into 

account. 

Statistical Analysis 

The Statistical Package for Social Sciences, version 

22.0 (SPSS, IBM Corporation, Armonk, NY, USA) 

will be used to analyze the data. For continuous 

variables, the mean and standard deviation will be 

used, while categorical variables will be represented 

by percentages and frequencies. Chi-square and 

dependent t-test will be applied to compare the 

categorical and numerical data, as appropriate. A p-

value of less than 0.05 will be considered 

statistically significant. 

 

 
 

RESULTS  
 

A total of 60 patients were studied with their serum 

sodium levels over a course of 1 year from 

December 2024 to December 2023 (Table 1). Out of 

them 40 (66.6&) were males and 20 (33.3%) were 

females. A total of Twenty-One patients had 

elevated serum sodium levels, twenty patients had 

low serum sodium levels and nineteen of them had 

normal serum sodium levels. Patients with low 

serum sodium levels have seen to have highest 

mortality with around 7 (35%) patients when 

compared with the other groups (Table 2). Among 

the patients with low serum sodium levels, females 

(50%) have found to have the higher mortality when 

compared to males (31.25%). For the population of 

aged 65 years, there is no gender predilection with 

hyponatremia, but in overall population males have 

a higher mortality than females. In people with 

increased sodium levels mortality was found to be 

similar in both males and females. In people with 
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normal sodium levels, mortality was to be higher in males when compared to females. 

Table 1 

 

Table 2 

 

Table 3 

Mortality Rate 
S.Na+ Levels Male Female Total 

Increase 2 (13.3%) 2 (33.3%) 4(19.04%) 

Decrease 5(31.25%) 2(50%) 7(35%) 

Normal 2(22.2%) 1(10%) 3(15.7%) 

Total 9(22.5%) 5(25%) 14(23.3%) 

 

DISCUSSION 
 

In our study, majority of the population (88%) are 

with serum sodium level abnormalities. 

Around 35% of the patients have hyponatremia, 

while 33.3% are found to have hypernatremia, thr 

remaining 31.7% were found to be normonatremic.  

Incidence of hyponatremia being the highest, this 

finding is consistent with observations from 

Hossain, et al,[9] andMahesar, et al.[10] 

Hyponatremia is also associated with increased 

mortality when compared to patients with normal 

or elevated serum sodium levels.  

In our study, around 70% of the patients are with 

ischaemic stroke while the rest 30% are with 

hemorrhagic stroke. When the prevalence of the 

hyponatremia is studied as a variation between the 

two types of strokes, hyponatremia is found to be 

more prevalent in patients with hemorrhagic stroke, 

and this finding is consistent with studies from 

Mansoor, et al.[11] Increased prevalence of 

hyponatremia among people with hemorrhagic 

stroke is attributed to profound disruptions in ICP, 

vascular integrity and neurohormonal regulation.  

Two of the main reasons for the development of 

hyponatremia is either SIADH or CSWS.  

A group of patients who are initially 

normonatremic, were found to to have increased 

sodium levels, after a stay if few days in the 

hospital.  

People with hyponatremia were found to have 

increased mortality when compared to the people 

from other two groups and this observation is 

consistent with finding from Potasso, et al.[12] 

With the consistent association with altered serum 

sodium levels and adverse outcomes of stroke, it 

reflects the importance of early detection and 

correction of abnormality. Routine sodium 

monitoring and combined targeted intervention 

maintaining normonatremia could potentially 

improve the functional outcomes and decrease the 

mortality in stroke patients. 

 

CONCLUSION 
 

Serum Sodium levels have a correlation with the 

mortality of the patients with Cerebrovascular 

Accidents with decreased sodium levels having the 

highest mortality levels when compared with 

increased and normal sodium levels. Mortality is 

also higher with males as compared to females in 

the patients with decreased sodium levels. 
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