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Abstract: Background: Electrolyte imbalance is an important cause of mortality and morbidity in cerebro vascular 
accident.Timely treatment can decrease the mortality. Objective: To study the electrolyte disturbances including 
serum and urinary sodium, potassium and chlorides in acute stroke with its comparison in ischaemic and 
haemorrhagic stroke. Methods: Serum electrolytes (sodium potassium and chlorides) and urinary electrolytes were 
investigated in 50 acute stroke patients in a tertiary care hospital.The data was analysed using Chi-square test using 
SPSS (Statistical package for social science) software. Results: Mean age of the patients was 54years.23 patients 
(46.0%) had haemorrhagic stroke and 27 (54.0%) had ischaemic stroke. 25 (50.0%) had dyselectrolytaemia which is 
statistically significant (p = 0.047).10 (37.0%) ischaemic stroke patients and 6 (26.1%) haemorrhagic stroke patients 
had hyponatremia which is significant (p= 0.048). Conclusion: Hyponatremia was found more in ischemic strokes. 
[Meenakshi K NJIRM 2017; 8(4):23-26] 
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Introduction: Stroke is one of the leading causes of 
death and disability in India. The estimated adjusted 
prevalence rate of stroke range, 84-262/100,000 in 
rural and 334-424/100,000 in urban areas. The 
incidence rate is 119-145/100,000 based on the recent 
population based studies1. 
 
Disorders of sodium and potassium concentration are 
the commonest electrolyte abnormalities found in 
cerebro vascular accident (CVA) and may contribute to 
mortality unless corrected urgently 2.Hyponatraemia, 
hypernatraemia 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 death3. 
 
It is often precipitated by concomitant use of various 
drugs like diuretics. Syndrome of inappropriate ADH 
secretion (SIADH) is a leading cause of electrolyte 
disturbance in these patients 4.SIADH and the 
consequent hyponatraemia is likely to aggravate the 
brain edema in CVA. The INTERSALT study has shown 
that in CVA patients there is increased renal excretion 
of various cations and this also contributes to the 
serum electrolyte disturbances 5.Mild hypo or 
hypernatremia may be auto reversible but may cause 
death in severe conditions.Common complications 
after acute stroke include neurological complications 
like recurrent stroke and seizures and medical 
complications like chest infection, UTI, bowel or 
bladder dysfunction, deep vein thrombosis, 
pulmonary embolism, upper gastrointestinal bleeding, 
aspiration, bedsores, falls, malnutrition6. 

Studies showing the extent of dyselectrolytemia in 
CVA patients are rare from India. 
 
This study is designed to document disturbances in 
serum sodium, potassium and chlorides as well as the 
urinary excretion of these electrolytes in acute phase 
of stroke patients. 
 
Methods: This is a cross sectional study conducted on 
50 patients of Acute stroke in Dr. D. Y. Patil Medical 
College, Hospital and Research Centre, Pimpri, Pune 
over a period of two years after obtaining ethical 
committee approval.Patients of any age between 20-
70yrs, diagnosed with CVA infarct/hemorrhage by 
appropriate imaging, either CT scan or MRI, were 
included. 
 
 Patients with sub-arachnoid haemorrhage(SAH), renal 
failure, previous diuretic or steroid therapy,patients 
with documented infection were excluded from the 
study. Patients presenting with severe hyperglycaemia 
(>300 mg/dl), severe Hypertriglyceridaemia (> 400 
mg/dl) were excluded from the study to avoid the 
chance of pseudohyponatraemia. 
 
Complete history and thorough general physical 
examination and CNS examination was performed in 
all patients. Investigations like complete blood count, 
blood sugar level, liver function test, renal function 
test, lipid profile, serum sodium, potassium, chlorides 
urine sodium and potassium, serum osmolality were 
also done.The radiological investigations 
includedChest X-ray, USG Abdomen and Pelvis, CT 
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scan Brain and MRI Brain plain/contrast with 
veno/angiogram. 
 
Statistical Analysis wereassessed using mean, 
standard deviation, Pearson chi-square  and was 
considered significant only if the p value is less than 
0.05. 
 
Results: 31 (62.0%) stroke patients were male and 19 
(38.0%) were female. Out of 50 stroke patients, 27 
(54.0%) had headache, 25 (50%) had vomiting, 14 
(28%) had vertigo, 3 (6%) had seizure, 14 (28%) had 
weakness in limb. 10 (20%) patients had no symptoms 
at all.   Amongst these associated risk factors were 
found in patients, 38 (76%) hypertensive, 24 (48.0%) 
diabetic and 29 (58.0%) were alcoholic and smokers. 
16 (69.6%) haemorrhagic stroke patients had 
headache in comparison to 11 (40.7%) ischaemic 
stroke patient. 16 (69.6%) haemorrhagic stroke 
patients had vomiting in comparison to 9 (33.3%) 
ischaemic stroke patient. The association between 
type of stroke and symptoms was not statistically 
significant. (p > 0.05).Maximum patients were from 
51-60 years age groups  followed by 61-70 years age 
group  as shown in Table 1. 

 
23 patients (46.0%) had haemorrhagic stroke and 27 
(54.0%) had ischaemic stroke.(Figure 1). 25 patients 

(50%) had dyselectrolytemia (Table 3) which is 
significant (p=0.047).  

 
Table 1: Distribution of stroke patients according to 

age 

Age (in years) Total Percentage 

≤50 6 12.0% 

51-60 15 30.0% 

61-70 12 24.0% 

71-80 11 22.0% 

>80 6 12.0% 

Total 50 100% 

 
Figure 1: Distribution of stroke patients according to 

type of stroke  

 
 

 
Table 2: Comparison of various laboratory investigation between haemorrhagic stroke and ischaemic stroke 

Investigations Haemorrhagic stroke 
(n=23) (Mean ± SD) 

Ischaemic stroke 
(n=27) (Mean ± SD) 

P values 

serum osmolality (mmol/kg) 298.7 ± 23.5 301.4 ± 21.6 0.6748 

urine sodium (mEq/L/24 hours) 60.3 ± 9.4 63.3 ± 10.4 0.6346 

urinary potassium (mEq/L/24 hours) 75.6 ± 12.5 71.4 ± 11.7 0.7403 

S. Cholesterol (mg/dl) 234.5 ± 43.5 246.7 ± 36.9 0.4189 

HDL (mg/dl) 110.5 ± 16.8 112.4 ± 17.1 0.9409 

LDL (mg/dl) 136 ± 13.2 142.7 ± 21.4 0.0243 

TG (mg/dl) 167.2 ± 31.5 175.3 ± 26.7 0.4167 

S. Creatinine (mg/dl) 1.27 ± 0.62 1.81 ± 0.48 0.2112 

BUN (mg/dl) 9.2 ± 1.6 12.5 ± 1.9 0.4162 

 
 

Table 3: Association of type of stroke with dyselectrolytaemia 

Dyselectrolytaemia Haemorrhagic stroke (n=23) Ischaemic stroke (n=27) 

Frequency % Frequency % 

Present 08 34.7% 17 62.9% 

Absent 15 65.3% 10 37.1% 

p= 0.047 

[Category 
Name], N
=[value], 
[Percenta

ge]

[Category 
Name], n
=[Value], 
[Percenta

ge]
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10 (37.0%) ischaemic stroke patients and 6 (26.1%) haemorrhagic stroke patients had hyponatremia  (Figure 2) which 
is significant (p= 0.048). 
 

Figure 2: Comparison of S. Sodium between haemorrhagic stroke and ischaemic stroke 

 
p=0.048 

10 (43.5%) haemorrhagic stroke patients had 
hypokalaemia in comparison to 6 (22.2%) ischaemic 
stroke patient. 12(52.2%) haemorrhagic stroke 
patients had normal serum potassium level in 
comparison to 18 (66.7%) ischaemic stroke patients. 
The association between type of stroke and 
hypokalaemia and hyperkalaemeia was not 
statistically significant. (p > 0.05) 5 (21.7%) 
haemorrhagic stroke patients had hypochloraemia in 
comparison to 3 (11.1%) ischaemic stroke patient. 18 
(78.3%) haemorrhagic stroke patients had normal 
serum chloride level in comparison to 21 (85.2%) 
ischaemic stroke patients. The association between 
type of stroke and serum chloride level was not 
statistically significant. (p > 0.05) 
 
Discussion: Stroke is the third most common cause of 
death in developed nations after ischaemic heart 
disease and cancer in developed countries. 
 
Maximum patients were from 51-60 years age groups 
(30.0%) followed by 61-70 years age group (24.0%).In 
the study conducted by Hasaan H. Musa et al 7 , the 
common affected age group was between 41 and 60 
years (42.55%), followed by age group 61 and 80 
(40.96%). 
 
In our study 31 were males and 19 were females. 
Boutayeb et al 8 indicated that stroke is more 
prevalent among men than women with ratios varying 
from 1.3:1 to 2:1. 

In our study, out of 50 stroke patients, 38 (76%) had 
hypertension, 24 (48.0%) had diabetes and 29 (58.0%) 
were alcoholic and hypertension was the most 
associated risk factor. Sokrab TO et al9 and Longo et 
al10, found that hypertension was the most common 
associated risk factor.Mean LDL mg/dl was 139.5 ± 
18.4 and was found statistically significant. 
 
In the present study of 50 stroke patients, 25 (50.0%) 
had dyselectrolytaemia. The study conducted by 
Hasan MK et al11,70% of all patients with acute stroke 
had electrolyte disturbances.In the present study, 8 
(34.7%) haemorrhagic stroke patients had 
dyselectrolytaemia in comparison to 17 (62.9%) 
ischaemic stroke patient. The association between 
type of stroke and dyselectrolytaemia was statistically 
significant (p= 0.047). The study conducted by 
Mahmudur Rahman Siddiqui et al1253% of total acute 
stroke patients had dyselectrolytaemia. 62.22% of 
acute haemorrhagic stroke & 43.39% of acute 
ischaemic stroke patients had dyselectrolytaemia. 
 
Of our 50 stroke patients, 16 (32.0%) patients had 
hyponatraemia and 5 (10.0%) had hypernatraemia 
and 29 (58.0%) had normal serum sodium levels. Also 
in present study, 10 (37.0%) ischaemic stroke patients 
had hyponatremia in comparison to  6 (26.1%) 
haemorrhagic stroke patients. 13 (56.5%) 
haemorrhagic stroke patients had normal serum 
sodium level in comparison to 16 (59.2%) ischaemic 
stroke patient. The association between type of stroke 
and serum sodium level was statistically significant 
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(p=0.048).In our study serum and urinary Potassium, 
chlorides and bicarbonates were not statistically 
significant. 
 
This was similar to the study conducted by Hasaan H. 
Musa et al,7Sisir Chakraborty et al,13 and by Hasan MK 
et al 11, which  had prevalence of hyponatraemiain 
ischemic strokes. 
 
Conclusion: Incidence of Hyponatremia was relatively 
higher in ischemic strokes as compared to other 
electrolytes. Close monitoring of serum electrolytes 
must be done in all patients who are admitted with 
stroke in order to properly manage and decrease the 
mortality rate.  
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