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Abstract

: Electrolyte imbalances and altered consciousness are common
complications of traumatic brain injury (TBI) that significantly impact patient
recovery. This study aimed to determine the prevalence of electrolyte disturbances
and their association with decreased consciousness in TBI patients.

: This descriptive-analytical study included 300 ICU
patients with TBI from 2022 to 2025. Blood samples (sodium, magnesium,
potassium, calcium) were measured using an EasyLyte analyzer. Data were analyzed
with SPSS 24.

: Electrolyte disturbances occurred in types of traumatic brain injury. All
patients with diffuse axonal injury (DAI), intracerebral hemorrhage (ICH), and
intraventricular hemorrhage (IVH) had a Glasgow Coma Scale (GCS) score <8. A
statistically significant association was observed between serum sodium (p = 0.029)
and magnesium levels (p = 0.047) with decreased levels of consciousness. However,
no significant relationship was found between potassium (p = 0.182) and calcium
levels (p = 0.660) and reduced consciousness.

: Electrolyte disturbances, particularly hypokalemia and hypocalcemia,
are prevalent in TBI patients. Early detection and correction may reduce
complications and mortality.

*Corresponding Author: Maedeh
Hamrah Siyani

Address: MSc. Student in Critical Care
Nursing, Sabzavar  University —of
Medical Sciences, sabzevar, Iran.

Tel: +989104886471
E-mail:
maydhsyany75@gmail.com

Keywords Traumatic Brain
Injuries; Electrolyte
Disturbances;  Consciousness
Disorders; Critical Care

How to cite this article: Jesmi A.A, Siyani M.H, Mozari S., Prevalence of Electrolyte Disorders and Their Association with Decreased Level of
Consciousness in Patients with Traumatic Brain Injury, Journal of Sabzevar University of Medical Sciences, 2026; 32(6):655-669. DOI:

10.30468/jsums.2025.8225.3329

Copyright © 2026 Sabzevar University of Medical Sciences. This work is licensed under a Creative Commons Attribution- Non Commercial 4.0
International license (https://creativecommons.org/licenses/by-nc/4.0/). Non-commercial uses of the work are permitted, provided the original work

is properly cited.
Published by Sabzevar University of Medical Sciences.


https://orcid.org/0000-0003-2671-9286
https://orcid.org/0009-0009-9723-5861
https://scholar.google.com/citations?user=CsdzE0IAAAAJ&hl=en
https://scholar.google.com/citations?user=z6xxD74AAAAJ&hl=fa
https://pubmed.ncbi.nlm.nih.gov/?term=ali+asghar+jesmi%5BAuthor%5D&sort
https://pubmed.ncbi.nlm.nih.gov/?term=maedeh+hamrah%5BAuthor+-+First%5D&sort=
https://orcid.org/0000-0003-0395-3651
https://scholar.google.com/citations?hl=en&user=wftYotsAAAAJ
https://pubmed.ncbi.nlm.nih.gov/28250601/

Prevalence of Electrolyte Disorders and Their Association with ...

February 2026, Volume 32, Issue 6

Introduction

Traumatic brain injury (TBI), defined as damage to
brain tissue caused by an external force, leads to
temporary or permanent neurological dysfunction
and is a major cause of trauma-related mortality and
intensive care unit (ICU) admission. Disturbances in
ionic and neurotransmitter balance are key
mechanisms in the development of secondary
cerebral edema following TBI. Such injuries can
induce electrolyte disturbances through disrupted
cellular ~ function, hormonal  dysregulation,
inflammatory responses, and altered cerebral blood
flow.

Studies have reported that these patients develop
electrolyte imbalances, particularly sodium and
potassium. For instance, diffuse axonal injury can
delay sodium channel inactivation, leading to
abnormal intracellular sodium accumulation.
Sodium fluctuations in patients with subarachnoid
hemorrhage are independently associated with in-
hospital mortality, and low sodium levels have been
implicated in the development of moderate to severe
headaches in patients with aneurysmal subarachnoid
hemorrhage. Excessive sodium influx can induce
intracellular calcium entry, leading to proteolytic
damage and impaired channel function. Elevated
serum calcium levels are associated with a higher
mortality and poorer 6-month prognosis than low
serum calcium levels, and they increase the risk of
rupture of intracranial aneurysms. Hypocalcemia has
been identified as a risk factor for the development
of intracranial hematomas after acute brain injury,
and inflammatory responses mediated by immune
cells appear to play a role in this process.
Hypokalemia is another common disorder after head
trauma. The main mechanism of posttraumatic
hypokalemia is the shift of potassium into the cell in
response to epinephrine secretion and beta-2
receptor stimulation caused by the trauma.
Hypokalemia contributes to cardiovascular and
neuromuscular complications. Given the variability
in reported incidence of electrolyte disorders across
TBI studies and the lack of research correlating
specific disturbances with injury type, this study
investigates the relationship between TBI and
electrolyte disorders in ICU patients to address
knowledge gaps and inform clinical management.

Materials and Methods

This descriptive-analytical study was conducted on
300 patients admitted to the ICU of Emdad Shahid
Beheshti Hospital in Sabzevar between 2022 and
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2025. Inclusion criteria comprised ICU admission
with a primary diagnosis of TBI (including
subarachnoid, subdural, epidural, intraventricular, or
intracerebral hemorrhage; cerebral contusion;
diffuse axonal injury; or combined trauma), aged
14-60 years. Exclusion criteria were death or life-
threatening instability within the first 24 hours of
admission. Following obtaining informed consent
from the patient's legal guardians, blood samples
were collected at ICU admission and analyzed using
an EasyLyte electrolyte analyzer. The sample size
was calculated based on a standard deviation (8) of 4
(from Tam et al.), a 95% confidence level, and a
precision (d) of 0.5. Using the formula for estimating
the sample size, a minimum sample of 256 was
determined; 300 patients were enrolled to account
for potential attrition. Statistical analysis was
performed using SPSS version 24.

Results

Demographics: 81.3% male (n=244), mean age
27.6+10.2 years. Motorcycle accidents (62.7%) were
the leading cause. Injury Types: Mixed injuries
(24%), epidural hemorrhage (EDH, 18.7%), and
SAH (18.7%) were most common.

Electrolyte Imbalances:

. Potassium: Hypokalemia (48.7%),
hyperkalemia (26.3%).
. Sodium: Hypernatremia (36.7%),

hyponatremia (15.7%). All patients with diffuse
axonal injury exhibited sodium disturbances.

. Calcium: Hypocalcemia (46.7%),
hypercalcemia (3.3%).

. Magnesium: Hypomagnesemia (45.7%),
hypomagnesemia (12%).

GCS Correlation:

A total of 63.3% of patients had a GCS score <8.
Hypernatremia (41.1% in GCS <8 vs. 10% in GCS
13-15, P = 0.029) and hypomagnesemia (49.5% in
GCS <8 vs. 40% in GCS 13-15, P = 0.047) were
significantly associated with lower consciousness.
No significant correlation was found for potassium
(p=0.182) or calcium (p=0.066).

Discussion

In this study, 81.3% of the total 300 patients were
men, consistent with prior epidemiological reports
on TBI. The most common injury mechanism was
motorcycle accidents, which may explain the higher
incidence in males. Mixed traumatic injuries were



February 2026, Volume 32, Issue 6

Ali Asghar Jesmi et al.

the most frequent type (24%), aligning with the
findings of Deveduthras et al., though contrasting
with others reporting subdural hemorrhage as most
common. Hypokalemia was the most prevalent
electrolyte disorder, consistent with existing
literature. The primary mechanism of posttraumatic
hypokalemia is believed to be an intracellular shift
of potassium into the cell in response to epinephrine
secretion and stimulation of beta-2 receptors caused
by the accident. Xing et al. found that the peak
incidence of severe hypokalemia occurs within the
first 24-96 hours after injury. According to Fukui et
al., the decrease in potassium levels is greater in
women than in men. Sodium disturbances affected
63.3% of patients, with hypernatremia more
common than hyponatremia. All patients with
diffuse axonal injury had sodium imbalances,
predominantly hypernatremia (71.4%  versus
28.6%). The reported incidence of hypernatremia
compared to hyponatremia varies across studies.
Research by Hoffman et al. suggests that in patients
with subarachnoid hemorrhage (SAH), the location
of vascular injury may determine the cause of
hyponatremia. Specifically, damage to arteries
within the anterior cerebral circulation is primarily
associated with SIADH, while damage to those in
the posterior circulation is linked to CSWS. A study
by Fukui et al. indicated that patient gender may
influence rates of serum sodium change, with
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hyponatremia observed more frequently in men than
in women. Hypocalcemia was significantly more
common than hypercalcemia across all groups,
supporting previous findings. Excessive calcium
influx into axons following traumatic brain injury
was reported in the study by Wolf et al.

Conclusion

Traumatic brain injury frequently leads to electrolyte
imbalances, with disturbances in potassium and
magnesium being particularly prevalent. Significant
associations were found between decreased
consciousness and abnormalities in sodium and
magnesium  levels. Early recognition and
management of these imbalances are crucial, as they
may influence neurological outcomes, complication
rates, and mortality in TBI patients.
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