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ABSTRACT

Objective: Electrolyte imbalance is common in acute stroke; it may cause severe morbidity and mortality, so
timely management of electrolyte imbalance may improve morbidity and mortality in cerebro-vascular
accident. The purpose of this study was to evaluate electrolyte imbalance in acute stroke and its effect on

the outcome of patients.

Material and Methods: This study was prospective descriptive in nature and it is comprised of 106 patients
of acute stroke after clinically diagnosis confirmed by CT scan brain plain admitted in Khairpur Medical
College Hospital. Serum electrolyte along with the other baseline investigation was performed.

Results: Hyponatremia was comparatively more common in brain infraction than spontaneous ICH.
Hypokalemia is also more common in brain infarction as compared to the hemorrhagic stroke patients of

this study.

Conclusion: Incidence of Hyponatremia was more common than hypokalemia in patients with acute stroke.
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INTRODUCTION

A stroke is defined as an abrupt onset of
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neurologic deficit secondary to focal vascular
cause there are two main types of acute stroke.
First acute Infarction stroke caused by blockage
of vessels and second hemorrhage stroke caused
by rupture of blood vessels'. Stroke is a leading
cause of disability and second most shared cause
of death in developed and developing countries.?”
3> Almost 1 in 8 (11.9%) deaths worldwide is
caused by stroke.?

Early management of complications of
strokemay improve outcome of patients,
including brain edema, intracranial pressure,
electrolyte imbalance, chest infection (aspiration
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pneumonia), malnutrition, bowel and bladder
care, pulmonary embolism, deep vein thrombosis
(DVT), pressure sores, joint stiffness and muscles
contracture.?

Disorder of sodium and potassium
concentration is common electrolytes
abnormalities in acute stroke. It can contribute to
mortality if not corrected urgently.* Electrolytes
disturbances can occur due to conditions of
elevated brain  natriuretic peptide  (BNP),
syndrome of inappropriate anti-diuretic hormone.
(SIADH) or cerebral salt wasting (CSW) syndrome,
inappropriate fluid intake or loss leading to death
and seizures.>® Intracerebral hemorrhage can
associated with raised ICP and cause headache
and vomiting further leading to dyselectrolytemia
in acute phase of stroke.’Development of
Hyponatremia can causes further altered
sensorium in stroke patients and when occur
abruptly causes convulsions and aggravate
cerebral edema leading to cerebral ischemia
causing further brain damage and lead to death.®
Potassium is associated with inhibition of free
radicals formation and modulates arterial vessel
tone.” Thus, acute stroke is a complex patho-
physiological state and its management requires
the efforts and skills of all the member of the

Table 1: Descriptive Results.

Variable Options Number  Percentage
Male 55 51.9
Gender Female 51 48.1
18 — 30 years 10 940
Age 31 —-45 years 42 39.6
> 45 years 54 50.9
Hemorrhage Yes 47 46.2
Infarction Yes 59 55.7
Serum Sodium  111.5-135 59 55.7
Level 136 - 148 47 443
25-3 6 5.7
Serum 3-35 18 17.0
Potassium 35-4 30 283
Level 4-45 30 28.3
45-5 22 20.8

Exclusion Criteria
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multidisciplinary team.'® The purpose of this study
was to evaluate electrolyte imbalance in acute
strokeand its effect on the outcome of patients.

MATERIAL AND METHODS

Study Design

Prospective descriptive study. This study carried
was out in Khairpur medical college hospital from
January 2017 to December 2019. All patients
admitted through the emergency department.
Diagnosis of acute stroke confirmed by CT scan
brain plain. Detail history and examination
performed. Blood sample taken for the
assessment of electrolyte and other baseline
investigation send to rule out other associated
diseases. Serum sodium between 136- 148
mmol/L and potassium level between 3.5 -
5 mmol/L considered as a normal range.

Inclusion Criteria

Patients above 17 years of age with acute stroke
confirmed with CT scan brain were included in
this study.

Patient with recurrent stroke transient
Infarction attack and neurological deficit
secondary to brain trauma were

Total excluded from the study.
100%
Data Analysis
100% SPSS system was used for data analysis.
100%
RESULTS
100% In our study, 106 cases of acute stroke
were selected after fulfillment of
exclusion and inclusion criteria of study.
100%
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Gender Distribution

Table 1 showed that out of 106, male 55 (51.90%)
and female 51 (48.10%).

Age Incidence

Ten patients were 18 to 30 years of age, 42 had
age between 31 to 45 and 54 were > 45 years.

Clinical Presentation

In this connection, the hemorrhage known cases
were 47 and Infarction 59. Serum sodium level
was between 111.5 to 135 in 59 patients and 136
to148 in 47 cases. Further, serum potassium level
was between 2.5 to 3 in 6 cases, 3 to 3.5in 18, 3.5
to4in 30,4 to 4.5in 30 and 4.5 to 5 in 22 cases
of acute stroke.

Table 2: Risk factors of acute stroke.

Risk Factor No. of Cases
Hypertension 96
Diabetes Mellitus 45
Dyslipidemia 57
Smoking 43

Table 2 revealed that out of 106 cases, 96
known cases of Hypertension out of 106, Diabetes
Mellitus was seen in 45 patients, Dyslipidemia was
observed in 57 patients and 43 known cases were
smokers.

Table 3 showed the results of hemorrhage,
Infarction, serum sodium level and serum
potassium level in male and female patients with
acute stroke.

s Level |111.5-135 136-148
erum Male |30 25
Sodium

Female |29 22
Serum Level 2.5-3 |3-3.5/3.5-4|4-4.5 |4.5-5
Potassium Male 4 6 13 14 18
Level Female | 2 12 117 |16 4

Below mentioned are the figures generated to
represent data gender wise.

Table 4 is revealed the serum sodium level in
Infarction patients and serum potassium level, it
also showed the serum sodium level and serum
potassium level in hemorrhage patients.

Table 3: Gender wise Hyponatremia and
Hypokalemia.

Male 24
Hemorrhage

Female 23

. Male 32

Infarction

Female 27
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Table 4: Hyponatremia and Hypokalemia.
Serum Sodium Levels (mmol/L) Total
< |111.5-135 136-148
o 59
S| 38 21
“E Serum Potassium Level
- 2.5-3 |3-35 35-4 | 4-45 |45-5 59
3 12 17 23 4
Serum Sodium Level
& 1111.5-135 136-148
© 47
£ 21 26
g Serum Potassium Levels (mmol/L)
T 2.5-3 |3-35 35-4 |4-4.5 4.5-5 49
3 6 13 7 18

Risk Factors

In this study, the age was most common risk
factor, followed by hypertension in 96 patients
out of 106.And diabetes mellitus in 45 patients
out of 106 and dyslipidemia in 57 patients out of
106 and 43 patients were known cases of
smoking.

Brain hemorrhages known cases were49
patients among them 24 were male and 23 were
female, whereas, 57 patients were safe from it.

Brain ischemia was present in 59 cases that
were 32 male and 27 female, on contrary 47
patients had not seen Infarction brain. As for the
serum sodium level was concerned. 59 cases had
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serum sodium level between 111.5 to135 and
among them 30 were male and 29 were female.
Whereas, 47 patients had serum sodium level in
between 136 to 148. Whereas, 25 were male and
22 were female. Further, Serum Potassium Level
was diagnosed, and its scale were 2.5-3, 3-3.5,
3.5-4, 4-45, 45-5 & > 5 mmol/L, respectively, in
these known cases male were4, 6, 13, 14, 18, and
female were 2, 12, 17, 16, 4, respectively.

Figure 1: Left Intracerebral hemorrhage.

DISCUSSION

Acute stroke is acute onset of focal neurological
findings in the vascular territory as a result of
underlying cerebral vascular diseases. In this
regard, Cerebro vascular accident is the third
most common cause of death in developed
countries after myocardial Infarction and cancer.™
This study was comprised of 106 patients with
acute stroke. There are two main types,
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hemorrhagic and ischemic stroke. In this study,
male patients were 51.9% and female 48.1%. It
was seen that men were more at risk than women
for stroke. Similar outcomes were also seen in UK,
USA, Italy, Saudi Arabia, Germany and Spain etc,,'
but this difference was not at greater extend.
Whereas, their ages were divided into three
categories i.e. 18-30 (9.40%), 31-45 (39.6%) and
> 45 (50.9%). This study resulted that vascular
cerebral disease increases with increase in age.”
Unquestionably, this figure of acute stroke
increasing worldwide,™ but, it is totally different
from the result of Hassan et al." In this study,
ischemic stroke (infarction) (55.7%) cases were
more than hemorrhagic stroke (46.2%). Further,
serum sodium and serum potassium level were
checked of acute stroke patients. And then
electrolyte imbalance was also seen gender wise.
So in this study of acute stroke hyponatremia was
seen in 30 male & 29 female patients, but
hypokalemia was seen in 10 male and 14 female
patients with acute stroke. Same increasing rate
of male patients was also other studies.'®2°

In this study, acute stroke 47 patients were
diagnosed as intra cerebral hemorrhage (ICH) and
59 patients had brain infarction. Hypertension
was the most common risk factor of acute
stroke.” In our study, 96 (90%) patients had
hypertension out of 106, but this rate of
hypertension was 71.66% in another study.®
Diabetes Mellitus was seen in 45 patients, and
Dyslipidemia was observed in 57 patients and 43
known cases of smoking.

In our study, 59 patients were of brain
infarction where Hyponatremia was seen 38
patients having serum sodium level between
111.5 to 135 mmol/L and 21 patients were normal
serum sodium level 136 - 148 mmol/L.
Hypokalemia was seen in 15 patients in which 3
patients had serum potassium level between
range of 2.3 to 3 and in 12 patients to 3 to 3.5
mmol/L.

There were 47 patients of spontaneous ICH
(hemorrhagic stroke) in which 21 patients of
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hyponatremia and their serum sodium level was
111.5 = 135 mmol/L and normal serum sodium
level (136 mmol/L-148 mmol/L) in 26 patients.

Hypokalemia was seen in 9 patients, in which,
3 patients had serum potassium level between 2.3
to 3 mmol/L and 6 patients’ serum potassium
level 3 to 3.5 mmol/L out of 47 patients of ICH.
Patients with serum potassium levels below
normal levels have poor outcomes."” So, it is clear
that the hemorrhagic group had a higher
incidence of hyponatraemia.?°

Results of this study are near to close with
different scholars and researcher had seen
hyponatremia was in 38.19%,'® whereas, another
study reported Hyponatremia in 11.60%," but
hypokalemia was observed in 15% patients.

In this study, the Hyponatremia was more
common in ischemic stroke as well as in
hemorrhagic stroke® whereas, hypokalemia was
less observed in both ischemic stroke and
hemorrhagic stroke.?’ In this way, in acute stroke
patients the Hyponatremia was 38.19% and
hypokalemia 15% and same is also relevant to
other studies.

Early detection of electrolyte imbalance and
careful monitoring is necessary to improve
outcomes of acute stroke patients.

Limitations

Sample size of this study was small, and prolong
follow up could be carried out. A definitive cause
of electrolyte imbalance could not be sorted out.

CONCLUSION

Incidence of Hyponatremia was more common
than hypokalemia in patients with acute stroke.
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