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1. Background 

The head is the most common site of injury and head 

trauma is the most common cause of hospitalization and 

the most common cause of death (40-50%) among trauma 

patients.1 In fact, brain trauma is considered the biggest 

social and health problem and brain injuries caused by 

trauma are the common causes of hospitalization in 

Intensive Care Units (ICUs) and the use of mechanical 

ventilation, so that every year about 200 thousand people 

need mechanical ventilation secondary to nerve damage.2,3 

Brain trauma is still a serious concern and one of the 

main causes of death at a young age, and early 

determination of prognosis after brain trauma is of high 

importance in the care of these patients. One of these 

important factors involved in the prognosis of patients is 

blood parameters.4 On the other hand, one of the 

important side effects after brain trauma is electrolyte 

disorders, which timely diagnosis and treatment improves 

the neurological condition and reduces mortality. 

The balance of fluids and electrolytes has a significant 

effect on the outcomes of ill patients.5 The most common 

electrolyte disorder in hospitalized patients is 

hyponatremia, and it has a prevalence of up to 30% in 

some departments, such as the ICU.6 Hyponatremia is 

often a secondary manifestation of a disease and, to a 

lesser extent, a primary condition, and it usually occurs in 

up to 50% of cases during hospitalization and can be 

considered an indicator of the course of the disease or 

even its prognosis.7 

Mortality caused by acute hyponatremia is around 50% 

and by chronic cases 12%. Although this complication is 

symptomless, sometimes it can have a serious course and 

lead to permanent brain complications or death.8 The 

syndrome of disproportionate secretion of antidiuretic 

hormone is one of the causes of hyponatremia, which was 

first described by Schwartz in 1957.9  

 

2. Objectives 

According to what was stated, the purpose of this study 

was to determine the prevalence of hyponatremia in brain 

trauma patients referred to Kashani Hospital. 

 

3. Methods 

This descriptive-cross-sectional and prospective study 

was conducted on all patients with moderate and severe 

brain trauma who visited the Kashani Hospital in Isfahan 
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GOS, so that people who had ICH imaging findings were associated with a poorer prognosis p <0.05. 
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from the beginning of April 2023 to the end of March 

2023. The number of patients who included the study was 

54 (23 severe TBI and 31 moderate TBI) based on the 

specific inclusion and exclusion criteria. 

The criteria for inclusion in the study were brain trauma 

patients based on (GCS  ( 9≥GCS≤12 as moderate trauma 

and 8 and GCS≤8 as severe trauma), as well as patients 

who were interested in participating in the study and 

completed the informed consent form in writing.  

The criteria for not being included in the study included 

patients with mild brain trauma (GCS>9), based on GCS, 

as well as patients who have a history of heart, liver, 

kidney, hypothyroidism. In addition, based on the medical 

history included in the patient records, taking diuretics, 

anti-inflammatory drugs non-steroids, corticosteroids and 

tricyclic antidepressant drugs, who took these drugs one 

month before hospitalization, were not included in the 

study, and patients who suffered hypovolemic shock 

during the study were excluded from the study. 

In this study, after receiving the necessary permits and 

the code of ethics from the ethics committee of Isfahan 

University of Medical Sciences under the number 

IR.MUI.MED.REC.1399.1149, the researcher provided 

the necessary explanations to the patients regarding the 

objectives of the study and from the patients who were 

interested in participating in the study. They received the 

informed consent form and were evaluated. 

Serum sodium level and urine specific gravity were 

measured by urine test on arrival, on the third day and on 

the seventh day after hospitalization. 

Patients whose sodium level was less than 135 

milliequivalent/liter were considered as hyponatremia 

and patients with sodium level above 145 were 

considered as hypernatremia. 

A checklist was used to collect data. The checklist had 

two parts, the first part was background information 

including age, gender, etc., and the second part was 

information related to the disease, including sodium 

level, duration of hospitalization, etc. Logistic regression 

model was used to determine the prognosis. All statistical 

analyzes were performed using SPSS version 24. 

  

4. Results 

Of the 54 patients studied, 30 (55.6%) had abnormal 

serum sodium levels in the first week, and 24 (44.4%) 

had normal serum levels. Of the 30 patients who had 

sodium disorder, 13 (43.3%) had hyponatremia on the 

first day, 7 (23.3%) had hyponatremia on the third day, 3 

(10%) had hyponatremia on the seventh day, and 7 

(23.3%) had hypernatremia. 

In terms of demographic information such as age, 

gender, and occupation, no significant difference was 

observed in terms of the prevalence of hyponatremia and 

prognosis. Hyponatremia that level of Na was less than 

130 had a significant correlation with the level of 

prognosis (Glasgow outcome scale) in which (p <0.05). 

Hyponatremia did not have a significant correlation 

with the type of imaging findings, the type of trauma and 

the length of hospitalization (p >0.05). 

According to the results, the figure shows a correlation 

between the severity of trauma and imaging findings with 

the prognostic degree, so that in EDH, people who had 

the weakest prognostic degree had severe initial trauma, 

and people who had the best prognostic with any type of 

bleeding suffered from moderate trauma at first. 

In terms of gender frequency in patients with moderate 

and severe trauma, 72.7% were male and 27.8% were 

female.

 

 
 

Figure 1. Correlation between the Type of Imaging Findings and the Type of Electrolyte Disturbance and the Degree of Prognosis.  
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The frequency of the cause of trauma in patients with 

moderate and severe trauma showed that 46.3% of the 

cases were due to a car accident, 37% were due to a 

motorcycle accident, and 16.7% were due to a fall. 

In terms of imaging findings in moderate and severe 

trauma, 25.9% suffered from epidural hematoma, 35.2% 

suffered from subdural hematoma, and 38.9% suffered 

from intracerebral hemorrhage. In terms of the frequency 

of surgery performed on the patients, 48.1% hematoma 

drainage, 35.2% craniotomy, and 16.7% did not need any 

nerve surgery. 

In addition, the average age of moderate and severe 

trauma patients was 48 ± 23 years. 

The average sodium level on the first, third and seventh 

day was 136 ± 7, 140 ± 7 and 139 ± 5, respectively. 

The average urinary specific gravity on the first and 

third day was 1018 and 1020, respectively. The average 

length of hospitalization in moderate and severe trauma 

patients was 16 ± 6 days. 

In this study, the average GCS in patients with 

moderate and severe trauma on the first day of 

hospitalization and the day of discharge was 8 ± 2 and 11 

± 3, respectively. 

 

Table 1. Correlation between Glasgow Improvement Coefficient 

and duration of Illness and Electrolyte Imbalance 

Glasgow improvement factor 

p-value (r) 
Variable 

0.000 (r = -0.49) duration of illness 

0.02 (r = -0.3) Electrolyte imbalance 

 

Table 1 shows the relationship between the Glasgow 

improvement coefficient and the duration of the disease 

and the imbalance of electrolytes. 

According to the results of Table 1, there was an 

inverse relationship between the Glasgow improvement 

coefficient and the duration of the disease and electrolyte 

imbalance. 

 

5. Discussion 

The results of this study showed that hyponatremia is the 

most common electrolyte disorder in patients with 

moderate and severe brain trauma and had a significant 

correlation with poorer prognosis. The findings of this 

study are similar to the results of other studies. 

This study showed that hyponatremia has a significant 

correlation with a worse three-month prognosis, which 

was similar to the results of Nourian et al.'s study,10 who 

observed a similar result in patients with subarachnoid 

hemorrhage. 

Hyponatremia in 42.7% and hypernatremia in 13% of 

patients caused moderate and severe trauma. In a study 

conducted by Al-Azhar University in 2019,11 the prevalence 

of hyponatremia in brain trauma patients was reported to 

be 31.25%, which was less prevalent than the recent 

study. One of the reasons for this difference in the present 

study and the mentioned studies can be due to the 

examination of the sodium level on different days of the 

week in the present study, which is able to identify more 

patients with sodium level disorders. 

In other studies, the prevalence of hyponatremia in 

brain trauma has been reported between 27-41% that was 

in line with our study.12 

Another study was conducted by Mokhtari et al.13 and 

the prevalence of hyponatremia in patients with 

subarachnoid hemorrhage was mentioned as 33%, which 

is slightly less than the present study and may be the 

reason for the higher occurrence of the syndrome of 

inappropriate secretion of antidiuretic hormone in brain 

trauma compared to with subarachnoid hemorrhage. 

The present study showed that the type of imaging 

findings can predict the prognosis of patients with 

moderate and severe trauma, so that patients with 

epidural hematoma imaging findings had a better 

prognosis and were accompanied by a higher grade the 

Glasgow improvement coefficient. 

In addition, the prevalence of intracerebral hemorrhage 

was 38.9%, which was higher than the frequency of 

subdural hematoma (38.9%) and epidural hematoma 

(35.2%), and one of the reasons for this could be the 

exclusion of people with mild trauma (Glasgow coma 

scale from 13 to 15) in the present study. 

In this study, there was no significant relationship 

between electrolyte disturbance and length of hospitalization, 

which is in line with the results of Nourian et al.'s study.10 

The prevalence of hyponatremia was higher on the first 

day than on the third day and on the third day than on the 

seventh day, which shows the need to pay more attention 

to the sodium level on the first day, but these three groups 

had a significant difference in terms of prognosis and 

length of hospitalization and type. They did not take 

pictures with each other. One of the weaknesses of this 

study was that it was not possible to distinguish between 

the syndrome of inappropriate antidiuretic hormone 

secretion and central sodium excretion, so which group of 

patients (syndrome of inappropriate antidiuretic hormone 

secretion and central sodium excretion) had a better 

prognosis remains unclear. One of the other limitations of 

this study was the lack of consent of some patients to 

participate in the study. 

 

6. Conclusion 

Electrolyte disorders, especially hyponatremia at the first 

day, are common in moderate and severe brain trauma 

and weaken the prognosis of patients. We are hopeful that 

by using the results obtained in this study, it will be 

possible to adopt appropriate strategies and measures to 

improve the treatment of hyponatremic patients with 

brain trauma and reduce the resulting problems.
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Research Highlights 

What Is Already Known? 

Sodium disorders (Hyponatremia) are one of the most 

important electrolyte disorders among brain trauma 

patients, and the result of this disorder is unclear in the 

prognosis of patients. 

 

What Does This Study Add? 

Hyponatremia in moderate to severe brain trauma 

patients leads to poor prognosis. 
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