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Background: To determine electrolyte abnormality in acute stroke patients. Subjects and Methods: 102 patients of stroke of both genders 

were enrolled. All were subjected to assessment of electrolytes level. Results: Age group 30-40 years comprised of 12 patients, 40-50 years 

had 28, 50-60 years had 25 and >60 years had 47 patients. A significant difference was observed (P< 0.05). Type of stroke was hemorrhagic in 

48 and ischaemic in 54 patients. A non- significant difference was observed (P> 0.05). Dyselectrolytaemia in haemorrhagic stroke patients was 

seen in 40% and in ischaemic stroke patients in 65%. The mean serum osmolality in haemorrhagic stroke patients was 292.1 mmol/kg and in 

ischaemic stroke was 306.4 mmol/kg, urine sodium was 62.4 mEq/L/24 hours in haemorrhagic stroke patients and 67.4 mEq/L/24 hours in 

ischaemic stroke patients and urinary potassium was 78.6 mEq/L/24 hours in haemorrhagic stroke patients and 74.8 mEq/L/24 in ischaemic 

stroke patients. The difference was non- significant (P> 0.05). Sodium level found to be normal in 24 patients, hyponatraemia in 56 and 

hypernatremia in 22 patients. The difference was significant (P< 0.05). Conclusion: Sodium level was altered with hyponatremia was seen in 

most of the patients. The level of electrolytes should be assessed in stroke patients. Maximum cases of ischemic stroke in age group >60 years 

was seen. 
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Introduction 

 

Stroke or cerebrovascular accident or CVA is defined as 

rapidly developing clinical symptoms and/or signs of focal 

and at times global loss of brain function, with symptoms 

lasting more than 24 hours or leading to death, with no 

apparent cause other than that of vascular origin.[1] About 

85% of all first ever stroke are ischaemic, 10% are due to 

primary intracerebral haemorrhage and 5% are due to 

subarachnoid haemorrhage.[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] 

Stroke is the second leading cause of death. Many important 

factors related to ischemic stroke are modifiable. Quit 

smoking, increased physical activity, and proper diet, so, 

controlled diabetes and hypertension as well- known risk 

factors for stroke can be effective in reducing the rate of 

stroke.[4] Hyponatraemia, hypernatremia resulting from 

inappropriate secretion of antidiuretic hormone (ADH), 

increase in Brain Natriuretic-peptide (BNP), Atrial 

Natriuretic peptide and inappropriate fluid intake and loss; 

can lead to complications like seizures and death.[5] 

Hyponatremia is frequently observed in patients with stroke 

either on admission or during their hospitalization. Briefly, 

“baseline” hyponatremia identified upon admission is mainly 

attributed to the presence of comorbidities such as diabetes 

mellitus, chronic renal failure, and heart failure.[6] Besides, 

stroke patients, the elderly in particular, are frequently 

treated with medications that can induce hyponatremia, 

including antihypertensive agents, antidepressants, and 

nonsteroidal anti-inflammatory drugs.[7] Considering this, we 

attempted present study to assess electrolyte abnormality in 

acute stroke patients. 

 

Subjects and Methods 

 

We enrolled one hundred two adult patients of stroke of 

either gender admitted to emergency department. The study 

protocol was approved from ethical review committee. The 

written consent from first degree relatives of all enrolled 

patients was obtained.  

Data such as name, age, gender etc. was CNS examination 

was performed in all patients. All were subjected to baseline 

laboratory parameters such as complete blood count (CBC), 

blood sugar level (RBS), liver function test (LFT), renal 

function test (RFT), lipid profile, serum sodium, potassium, 

chlorides, urine sodium and potassium and serum osmolality. 

CT scan Brain and MRI Brain was performed. Results were 

statistically analysed. P value less than 0.05 was considered 

significant. 

 

Results  
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Age group 30-40 years comprised of 12 patients, 40-50 years 

had 28, 50-60 years had 25 and >60 years had 47 patients. A 

significant difference was observed (P< 0.05) [Table 1] 

 

Table 1: Distribution of patients based on age group 

Age group (years) Number P value 

30-40 12 0.05 

40-50 18 

50-60 25 

>60 47 

 

Table 2: Type of stroke 

Stroke type Number P value 

Hemorrhagic 48 0.91 

Ischaemic 54 

Type of stroke was hemorrhagic in 48 and ischaemic in 54 

patients. A non- significant difference was observed (P> 

0.05) [Table 2]. 

 

Table 3: Assessment of Dyselectrolytaemia in both patients  

Dyselectrolytaemia Hemorrhagic Ischaemic P value 

Present 40% 65% 0.05 

Absent 60% 35% 

 

Dyselectrolytaemia in haemorrhagic stroke patients was seen 

in 40% and in ischaemic stroke patients in 65%. The 

difference was significant (P< 0.05) [Table 3]. 

 

Table 4: Assessment of laboratory parameters 

Parameters Hemorrhagic  Ischaemic  P value 

Serum 
osmolality 

(mmol/kg) 

292.1 306.4 0.91 

Urine sodium 
(mEq/L/24 

hours) 

62.4 67.4 0.86 

Urinary 

potassium 
(mEq/L/24 

hours) 

78.6 74.8 0.94 

 

The mean serum osmolality in haemorrhagic stroke patients 

was 292.1 mmol/kg and in ischaemic stroke was 306.4 

mmol/kg, urine sodium was 62.4 mEq/L/24 hours in 

haemorrhagic stroke patients and 67.4 mEq/L/24 hours in 

ischaemic stroke patients and urinary potassium was 78.6 

mEq/L/24 hours in haemorrhagic stroke patients and 74.8 

mEq/L/24 in ischaemic stroke patients. The difference was 

non- significant (P> 0.05) [Table 4]. 

 

Table 5: Occurrence of hyponatraemia 

Sodium level Number P value 

Normal 24 0.05 

Hyponatremia 56 

Hypernatremia 22 

 

Sodium level found to be normal in 24 patients, 

hyponatraemia in 56 and hypernatremia in 22 patients. The 

difference was significant (P< 0.05) [Table 5] 

 

 
 

Discussion 

 

Electrolyte disturbance are commonly found in acute stroke 

setting. Hypernatremia, hyponatremia and hypokalaemia was 

the commonest type of disturbance.[8] Electrolyte 

disturbances are commonly found among other metabolic 

problems in patients with acute ischemic stroke.[9] 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.[10] Patients with hemorrhagic 

stroke present with symptoms like headache and vomiting, 

which in turn is a potential cause of electrolyte imbalance.[11] 

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.[12] We attempted present study to assess 

electrolyte abnormality in acute stroke patients. 

Our results showed that Age group 30-40 years comprised of 

12 patients, 40-50 years had 28, 50-60 years had 25 and >60 

years had 47 patients. Fawal et al,[13] evaluated the effect of 

stress induced by acute stroke on the blood glucose and 

serum electrolytes and its relationship to the type, severity, 

and prognosis of stroke in 100 patients. Stress hyperglycemia 

was noted in 21 patients, out of which 62% presented with 

hemorrhagic stroke. Undiagnosed diabetes was found in 47% 

of cases. Also, 13 % of our patients had both stress 

hyperglycemia and electrolyte disturbance simultaneously. 

Mortality among hemorrhagic versus ischemic patients was 

46% and 22%, respectively. The independent predictors of 

mortality were stress hyperglycemia, electrolytes 

disturbance, ischemic heart diseases, and type and admission 

severity of stroke. 

Our results showed type of stroke was hemorrhagic in 48 and 

ischaemic in 54 patients. Dyselectrolytaemia in 

haemorrhagic stroke patients was seen in 40% and in 

ischaemic stroke patients in 65%. Alam et al,[14] in their study 

in 110 cases of stroke (55 ischemic and 55 haemorrhagic 

strokes) the serum concentration of Na⁺, K⁺, and Cl⁻ were 

measured. Out of 55 patients 29 (52.72%) had abnormal 

sodium level, of them 23 (41.8%) had hyponatremia, 6 

(10.9%) had hypernatremia. 23 (41.80%) out of 55 had 

abnormal sodium level, of them 21(38%) had hyponatremia. 

The result showed that hyponatremia is almost equally 

common in both haemorrhagic and ischaemic group without 

significant difference (p>0.05). The study also revealed that 

hyponatremia is more common than hypernatremia in both 

groups. Mean ± SD of age of the haemorrhagic group was 

60.80 ± 15.97 while the age of ischaemic group was 59.89 ± 

15.84 years. Male, female ratio in haemorrhagic and 

ischaemic group 1:0.62 and 1:0.89 respectively. Mean ± SD 

of serum Na⁺, K⁺, Cl⁻ in haemorrhagic group were 136.18 ± 

10.5, 3.83 ± 0.65, 97.96 ± 16.74 mmol/L, in ischaemic group 

135.08 ± 9.08, 4.00 ± 0.75, 100.27 ± 8.39 mmol/L.  

Our results showed the mean serum osmolality in 

haemorrhagic stroke patients was 292.1 mmol/kg and in 

ischaemic stroke was 306.4 mmol/kg, urine sodium was 62.4 
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mEq/L/24 hours in haemorrhagic stroke patients and 67.4 

mEq/L/24 hours in ischaemic stroke patients and urinary 

potassium was 78.6 mEq/L/24 hours in haemorrhagic stroke 

patients and 74.8 mEq/L/24 in ischaemic stroke patients. In 

a study of 100 stroke patients, CSW was the most common 

cause of hyponatremia (44.2%), whereas only 7% of 

hyponatremia cases were attributed to SIAD.[15] On the 

contrary, in another series of 100 patients with mild/moderate 

subarachnoid hemorrhage, SIAD (71.4%) and acute 

glucocorticoid insufficiency (8.2%) were found to be the 

leading causes of hyponatremia.[16]  

Sodium level found to be normal in 24 patients, 

hyponatraemia in 56 and hypernatremia in 22 patients. 

Mitchell,[17] showed an association between increased BMI 

and stroke. High daily dietary intake of fat is associated with 

obesity and may act as an independent risk factor or may 

affect other stroke risk factors such as hypertension, diabetes, 

and hyperlipidaemia. 

 

Conclusion 

 

Sodium level was altered with hyponatremia was seen in 

most of the patients. The level of electrolytes should be 

assessed in stroke patients. Maximum cases of ischemic 

stroke in age group >60 years was seen. 
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