Journal of Cardiovascular Disease Research

ISSN:0975-3583,0976-2833 VOL13, ISSUE 08, 2022

Evaluation of sodium and potassium levels in early head trauma
at Tertiary Care Teaching Centre

Dr. Haseena Shaik®, Dr. Samia Azaz?, Dr. Muhammad Siddique Ahmed Khan®
'Final Year Post Graduate, Department of Biochemistry, Shadan Institute of Medical
Sciences, Teaching Hospital and Research center, Hyderabad.

?Final Year Post Graduate, Department of General Medicine, Shadan Institute of Medical
Sciences, Teaching Hospital and Research center, Hyderabad.
®professor and HOD, Department of Biochemistry, Shadan Institute of Medical Sciences,
Teaching Hospital and Research center, Hyderabad.

Corresponding Author: Dr. Muhammad Siddique Ahmed Khan

Abstract

Introduction: Head trauma is a major public health problem accounting for thousands of
admissions each year and costing the healthcare system billions of dollars. The majority of
patients with head trauma are seen in the emergency department; the head injury is often
associated with other organ injuries as well. Of all serum electrolytes, the most common
electrolyte subject to imbalance in TBI patients is serum sodium. The most common
electrolyte imbalance condition in TBI was hypernatremia followed by hyponatremia and
hypokalemia. Hyponatremia as being a common electrolyte disturbance in cases of TBI,
which was most often caused by a disorder known as the syndrome inappropriate antidiuretic
hormone (SIADH).

Material and Methods: This is a prospective and observational study was conducted in the
Department of Biochemistry, Shadan Institute of Medical Sciences, Teaching Hospital and
Research center among 45 patients admitted to our ICU were enrolled in the study. Either
gender between 18-65 years, Injury withing first 12-24 hours including mild, moderate and
severe head injury and Resuscitation according to ACLS protocol included. Patients in shock
with a low Glasgow Coma Scale (GCS) score or any polytrauma patient where initial
aggressive resuscitation was done outside ICU were excluded from the study.

Results: In our study, Males are Affected More than female. In our study, most the (14)
patients were age group 20-30 years followed by 13 patients were 50-60 years, 11 patients
were 30-40 years and 7 patients were 40-50 years. In our study, Majority Patients are Grades
of Injury are Mild. Out of 45 patients, 12 patients had disturbance of K" Which is quite less
common that hyponatremia but it was more noticeable. In our study, out 45 patients, 6
patients had hyponatremia. Na" 130 for contusion and SAH with GCS of 8/15 (Severe TBI).
Na' 131 for diffusion axonal injury with GCS of 6/15 (Severe TBI). Na" 128 for diffusion
axonal injury with GCS of 3/15, 8/15 (Severe TBI) in 2 patients. Na" 135 in 2 cases with
contusions and EDH, SDH.
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Conclusion: Our study demonstrated that patients with TBI have a very strong propensity to
develop electrolyte imbalance, particularly hyponatraemia and hypokalaemia. Hyponatremia
may be the result of SIADH or cerebral salt wasting syndrome that is common in TBI.
Hyponatremia in SAH results from the release of ANP (atrial natriuretic peptide) that can
cause fluid and sodium loss in urine. Hypokalaemia may also be the result of urinary loss of
potassium.
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Introduction

Head trauma is a major public health problem accounting for thousands of admissions each
year and costing the healthcare system billions of dollars. ! The majority of patients with
head trauma are seen in the emergency department; the head injury is often associated with
other organ injuries as well. ¥ The care of a patient with head trauma is by an
interprofessional team that is dedicated to managing head trauma patients. ) Traumatic brain
injury (TBI) is a common presentation in emergency departments, which accounts for more
than one million visits annually. ¥ It is a common cause of death and disability among
children and adults. ) The leading causes of head trauma are (1) motor vehicle-related
injuries, (2) falls, and (3) assaults. Based on the mechanism, head trauma is classified as (1)

blunt (the most common mechanism), (2) penetrating (most fatal injuries), (3) blast. [6]

In India, over 100,000 people die due to road traffic accidents each year' and nearly 50-60%
of them are hospitalized for brain injury. " Head trauma is more common in children, adults
up to 24 years, and those older than 75 years. TBI is 3 times more common in males than in
females. [ Although only 10% of TBI occurs in the elderly population, it accounts for up to
50% of TBI-related deaths. ™’

Electrolyte imbalance in cases of TBI is associated with the pathology of the brain itself or is
iatrogenic in causation. "' Unknown pre-existing conditions such as renal failure, cirrhosis,
or congestive heart failure share the cause. It is common and considered as one of several
preventable secondary injuries. ") The risk to the development of electrolyte disturbance in
TBI patients depends on the severity of head injury, underlying disease, age, and primary
therapeutic strategy such as the choice of resuscitation fluid, administration of mannitol or
diuretics, and hyperventilation. !'*

Of all serum electrolytes, the most common electrolyte subject to imbalance in TBI patients
is serum sodium. !"*! The most common electrolyte imbalance condition in TBI was
hypernatremia followed by hyponatremia and hypokalemia. Hyponatremia as being a
common electrolyte disturbance in cases of TBI, which was most often caused by a disorder
known as the syndrome inappropriate antidiuretic hormone (SIADH). " Transient
hypothalamic-pituitary adrenal (HPA) dysfunction and secondary adrenal insufficiency (Al)
were reported in moderate to severe TBI patients and these conditions may cause sodium
disturbance. "> Many previous studies have reported variations in the incidence and type of
electrolyte imbalance in TBI patients but not in association with the morbidity and mortality.
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Material and Methods:

This is a prospective and observational study was conducted in the Department of
Biochemistry, Shadan Institute of Medical Sciences, Teaching Hospital and Research center
among 45 patients admitted to our ICU were enrolled in the study.

Inclusion criteria:

Either gender between 18-65 years.

Injury withing first 12-24 hours including mild, moderate and severe head injury.
Resuscitation according to ACLS protocol

Exclusion criteria:

Duration more than 24 hours after injury.

Patients at extremes of age (<I8 years and >65 years) were excluded. Also, patients with
chronic kidney disease, diabetic patients on insulin or oral hypoglycaemic agents (OHA), and
patients of heart failure on diuretics were excluded from the study.

Patients in shock with a low Glasgow Coma Scale (GCS) score or any polytrauma patient
where initial aggressive resuscitation was done outside CICU were excluded from the study.
Blood investigations viz. complete blood count (CBC), random blood sugar (RBS), liver
function test (LFT), kidney function test (KFT), serum sodium, potassium, calcium,
magnesium, and phosphorus along with other investigations as necessary for the individual
cases were sent routinely as par CICU protocol. Daily and precise monitoring of input-output
was done including all losses via urine, stool, insensible water loss, drain/s, and suctioning.
Patients were followed till discharge or demise from CICU and or till baseline values
returned to normal. Results obtained were charted and analysed.

Daily measurement of serum sodium, potassium, calcium, magnesium, phosphate, chloride,
and alternate day measurement of blood urea, serum creatinine, and albumin was done. The
mean age, sex distribution, mean GCS at the time of initial evaluation, mean duration of their
ICU stay, and variation in the mean electrolyte profile (of sodium, potassium, calcium,
magnesium, phosphate, and chloride) during the course of their stay in the ICU.

Results:
In our study, Males are Affected More than female in Table 1.
Table 1: Distribution of Gender

Gender Frequency Percentage
Male 37 82.2
Female 8 17.8

Total 45 100
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Table 2: Distribution of Age group

Age Group Frequency Percentage
(Years)

20-30 years 14 31.2

31-40 years 11 24.4

41-50 years 7 15.5

51-60 years 13 28.9

Total 45 100

In our study, most the (14) patients were age group 20-30 years followed by 13 patients were
50-60 years, 11 patients were 30-40 years and 7 patients were 40-50 years in Table 2.

Table 3: Distribution of Grades of injury

Grades of injury Frequency Percentage
Mild TBI 33 73.4
Moderate TBI 6 13.3
Severe TBI 6 13.3
Total 45 100

In our study, Majority Patients are Grades of Injury are Mild in table 3.
Table 4: Distribution of Hypokalaemia

Hypokalaemia Frequency Percentage
Concussion 4 73.4

SDH 3 13.3
Contusions 4 13.3

DAI 1 100

Total 12 100

Out of 45 patients, 12 patients had disturbance of K~ Which is quite less common that
hyponatremia but it was more noticeable in table 4.

Hyponatremia

In our study, out 45 patients, 6 patients had hyponatremia.

Na" 130 for contusion and SAH with GCS of 8/15 (Severe TBI).

Na' 131 for diffusion axonal injury with GCS of 6/15 (Severe TBI).

Na" 128 for diffusion axonal injury with GCS of 3/15, 8/15 (Severe TBI) in 2 patients.
Na' 135 in 2 cases with contusions and EDH, SDH.

Discussion

In our study, we found that patients with traumatic brain injury are more likely to develop
electrolyte imbalance than patients without head injury. This was consistent with the findings
by Viera AJ et al. '®) Most of the patients were male in both groups. The most common
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electrolyte imbalance in patients with traumatic brain injury was hyponatremia followed by
hypokalaemia. This was consistent with the finding by Zeiler FA et al. ') Other important
electrolyte  deficiencies noted were hypocalcaemia, hypophosphatemia, and
hypomagnesemia. This was consistent with the study by Manuel VR et al. ['®]

Hyponatremia following TBI can be due to syndrome of inappropriate ADH secretion
(SIADH) or cerebral salt wasting syndrome, but it can also be due to decreased serum
albumin following acute phase response. !'* ** Hypomagnesemia is commonly found in
patients with hypoalbuminemia. Hypomagnesemia is in turn commonly associated with
hypokalaemia (refractory to potassium supplement), hypocalcaemia, and hypophosphatemia.
(2] While calcium has an integral role in excitation-contraction coupling of the airway
smooth muscles, hypophosphatemia is associated with respiratory muscle weakness and
difficulty in weaning from mechanical ventilation. Thus long-term deficiency of either of
these electrolytes can increase the duration as well as the cost of ICU stay and also associated
with patient morbidity as well as mortality.

Hyponatremia may develop as a result of syndrome of inappropriate secretion of ant diuretic
hormone characterized by dilution hyponatremia or cerebral salt-wasting syndrome featured
by natriuresis. Similarly a study conducted by Tehse J et al. ! concluded that ANP (Atrial
naturetic peptide) have a potential role in causing hyponatremia in patients with SAH which
results in large amounts of sodium and fluid excretion. The increased excretion of urine
occurs due to inhibition of reabsorption of sodium in the collecting duct as concluded by
Kuhna V et al. %]

Patients with severe head injury are at high risk for the development of Hypokalemia. Low
potassium levels in these patients might be due to an increase in their urinary loss, caused by
neurologic trauma. Potassium was the second most common electrolyte which underwent
significant derangements followed by serum sodium levels. This is in accordance with the
study conducted by Vinas-Rios J et al. ** In our study low serum potassium was in 21.58%
of patients as compared to 17.77% who had high serum potassium levels. These changes
were thought to be due to the large catecholamine discharge that is known to accompany
severe head trauma, with resultant beta2-adrenergic stimulation of the Na+-K+ pump. >}

Limitations of the study

The sample size was small. Plasma and urine osmolarity could not be done that could
differentiate between SIADH and cerebral salt wasting. Total calcium was used instead of
corrected calcium or ionised calcium levels. As our ICU is six bedded, only the severe TBI
patients were admitted and included in the study. So our study could very well miss the
profile of mild to moderate TBI.

Conclusion
Our study demonstrated that patients with TBI have a very strong propensity to develop
electrolyte imbalance, particularly hyponatraemia and hypokalaemia. Hyponatremia may be
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the result of SIADH or cerebral salt wasting syndrome that is common in TBI. Hyponatremia
in SAH results from the release of ANP (atrial natriuretic peptide) that can cause fluid and

sodium loss in urine. Hypokalaemia may also be the result of urinary loss of potassium.
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