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ABSTRACT

Background: Electrolytes play a significant role in the regulation of various vital functions in the human body.
Electrolytes imbalance had been reported among surgical patients. These imbalances, such as hypokalaemia,
hyponatremia, hypocalcaemia, and hypochloremia, can disrupt metabolic processes and increase the risk of
complications during the intraoperative and postoperative period. The aim of this study was to report cases of
electrolytes imbalance in maxillofacial surgery patients in the preoperative period.

Methods: This was a descriptive cross-sectional study. One hundred and twenty -our patients admitted to Barau
Dikko Teaching Hospital for maxillofacial surgery were selected by convenience sampling method. The study
spanned a period of three years from June 2022 to June 2025. The serum electrolytes (sodium, potassium,
chloride and bicarbonate) of each patient being prepared for surgery were measured from five to seven days before
the operation and when there was imbalance they were corrected before surgery. The demography, diagnosis of
the lesions, serum electrolyte results before surgery was documented. Statistical analysis was performed using
SPSS version 23.0

Results: The preoperative assessment of electrolyte imbalance showed that hypokalaemia was the most frequent
with 15.5 % (2.4-3.4mmol/]), followed by hyponatremia with 4.5% (135-14mmol/l), hypochloraemia (90-
93mmol/L) with 1.5%), and low bicarbonate (20-21mmol/L) occurred in 0.25% in the preoperative assessment of
the patient. Majority of the patients (78.25%) had electrolyte value within the range of normal at presentation.

Conclusions: Hypokalaemia and hyponatremia were relatively common among maxillofacial surgical patients.
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INTRODUCTION more than one electrolyte is deficient, and the
) ) ) ) severity of the symptoms is commonly associated
Electrolytes including potassium, sodium,  with the severity of the disorder, and the rate at

magnesium, calcium, and phosphate play

1ag] ¢ - . ) which the disorder progresses. 4
significant roles in enzymatic and biochemical

reactions, the regulation of cellular membrane
potentials, energy transformation, neurotrans-
mission, nerve signal conduction, hormone
function, muscle contraction, cardiovascular
role, bone composition, and fluid and acid- base
regulation.!?

Acute and severe electrolyte imbalance can
induce a wide variety of clinical disorders, such
as severe arrhythmias and neuromuscular
dysfunction and are associated with increased
morbidity and mortality.?® The risk posed by
these abnormalities increases significantly when
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Sodium plays a key role in maintaining fluid
balance of the body and also influences the
functioning of the bodily muscles and the central
nervous system. This electrolyte is the most
abundant in the blood plasma and plays a major
role in maintaining water balance in the blood
and tissues.5® Sodium disorders are associated
with an increase of morbidity and mortality.®
Hyponatremia is one of the common electrolyte
abnormalities defines as a serum sodium level of
less than 135mmol/L and hyponatremia is the
most common postoperative electrolyte disorder
caused by surgical stress.”-8

Potassium disorders are common such as
hypokalaemia (serum potassium level less than
3.5 mmol/L) is reported up to 21% among
hospitalized patients and about 3% among
outpatients that attended surgical clinics.?
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Hypokalaemia, causes problems such as
arrhythmias and muscle weakness. Hyper-
kalemia (Serum potassium level more than
5.0mmol/L) occurs in up to 10% of hospitalized
patients and is of particular concern for those
who have undergone surgery, with postoperative

care provided by clinicians of many specialties.
9,10

Correcting electrolyte imbalance before surgery
is crucial for safe surgery and early detection of
these imbalances post-operatively gives a good
surgical outcome. Appropriate fluid and
electrolyte replacement is essential to correct
imbalance and prevent complications. The
objective of this study was to report cases of
electrolytes imbalance in maxillofacial surgery
patients.

METHODOLOGY

This was a descriptive cross-sectional study
done in Barau Dikko Teaching Hospital, Kaduna,
Nigeria. The estimation of sample size was based
on previous studies which had used population
over 100-patients.!:12.21 Therefore, we included
124-patients in this study. The study spanned
from June 2022 to June 2025. The inclusion
criteria consist of all patients undergoing various
maxillofacial surgery procedures under general
anaesthesia without age limit. Patients that
underwent surgeries under local anaesthesia
were excluded.

Record forms were filled for each patient. The
information on the form included: age, sex,
diagnosis of the lesion, and values of
preoperative electrolytes. Preoperative serum
electrolytes (sodium, potassium, chloride and
bicarbonate) of each patient were measured five
to seven days before the operation. The normal
range of serum electrolytes were: potassium: 3.5
5.0mmol/L, sodium: 136 145mmol/L,
chloride: 94 — 106mmol/L, bicarbonate: 22 — 32
mmol/L. Low serum electrolyte values were:
potassium <3.4mmol/L, sodium <135mmol/L,
chloride <93mmol/L, bicarbonate < 21mmol/L,
high level of serum electrolyte values were:
potassium 25.1mmol/L, sodium 2>146mmol/L,
chloride = 107 and bicarbonate > 33mmol/L.
Whenever the laboratory test revealed abnormal

electrolyte results which could be harmful to the
patient, the electrolytes were corrected before the
surgery to prevent complications. Data analysis
was performed using SPSS version 23.0 (SPSS,
Chicago, IL, USA). Frequency distribution tables
were used to study electrolyte disturbances.
Ethical approval (BDTH/MEC/201/2022) was
obtained from medical ethical committee of the
hospital.

RESULTS

In this present study, the age of the patients
ranged from 3-months to 86-years (mean age=
42.31 + 1.9); 67 (54.0%) patients were male, and
57 (46.0%) were female (Table 1).

Tumours affecting the mandible both benign and
malignant (n=24, 19.5%) were the most common
diagnosis (Table 2).

Our result, from the preoperative assessment of
electrolyte imbalance showed that hypokalaemia
was the most frequent with 15.5 % (2.4-
3.4mmol/1), followed by hyponatremia with 4.5%
(135-145mmol/1), hypochloraemia (90-93mmol
/L) with 1.5%, and low bicarbonate (20-
21mmol/L) occurred in 0.3% (Figure 1). Majority
of the patients (78.3%) had electrolyte values
within the range of normal at presentation
(Figure 1).

DISCUSSIONS

The inorganic electrolytes are important
component of body fluids as they play a crucial
role in cellular function and survival, excitability
of tissue, regulating fluid balance, acid base
equilibrium, and many mechanisms associated
with life.1? Abnormalities of fluid and electrolytes
are very common in patients undergoing surgical
procedures. These abnormalities can range from
mild and readily correctable deviations, to life-
threatening ones that demand immediate
attention.'213 Our goal in this preoperative
assessment was to evaluate the fitness of the
patients for surgery under general anaesthesia.
Moreover, we observed that the imbalance of
electrolytes was commoner in the first and
second decade of life (8 — 16 years) and

Table 1. Demography of 124 -maxillofacial surgical patients

Sex
_Age range (years) Male Female Total Percent
0-20 20 14 34 27.4
21-40 14 12 26 20.9
41 -60 24 18 42 33.9
61 -80 5 7 12 9.7
281 4 6 10 8.1
Total 67 57 124 100.0
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Table 2: Frequency distribution of maxillofacial lesions among 124-patients

Diagnosis Sex
Male Female Total Percent
Fractures of the facial bones 10 9 19 15.3
Cleft lip and palate 6 6 12 9.7
Neck tumour 4 0 4 3.2
Cystic jaw lesions 8 7 15 12.1
Parotid gland tumours 4 4 8 6.4
Mandibular tumours 14 10 24 19.4
Maxillary tumours 7 5 12 9.7
TMJ Ankylosis 3 6 9 7.3
Avulsive Facial wounds 5 5 10 8.1
Palatal tumours 6 5 11 8.9
Total 67 57 124 100.0
Values of electrolytes in mmol/L
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Figure 1: Values of serum electrolytes of 124-patients 5 -7 days before surgery
Normal Range of electrolytes. Potassium: 3.5 — 5.0 mmol/L; Sodium: 136 — 145mmol/L; Chloride: 94 — 106 mmol/L; Bicarbonate: 22 —

32 mmol/L

it was related to the economic power, dietary
intake and educational knowledge of the parents
and guardians of these children.

Importantly, 78.3% of patients in this study had
normal preoperative electrolyte values, under-
scoring the fact that derangement was not
universal, selective preoperative screening
remains justified in this patient population.
Routine testing has been debated in surgical
practice, with some advocating for selective
rather than universal testing, particularly in
resource limited settings.!*15 Our findings
supported targeted screening, especially in
patients with suspected nutritional deficiencies,
comorbidities such as diabetes mellitus,
hypertension, thyroid dysfunction and renal
challenges, or in younger age groups where
hypokalaemia was more pronounced.

Disorders of serum potassium can be classified
as severe when the serum level is lower than
2.5mmol/L, moderate when it 2.5 -3.0mmol/L.14
This study noted that hypokalaemia (low
potassium level: 2.4-3.4mmol/L) was the
commonest preoperative electrolyte disorder and
the cases were corrected with oral 600mg
potassium chloride tablets taking daily for 4 to
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7-days and combined with potassium-rich diets.
Potassium-rich diets include bananas, avocados,
apricots, oranges, leafy greens, sweet potatoes,
carrots, tomatoes and others.?® Mild hyper-
kalaemia (high potassium level: 5.1-5.3mmol/L)
occurred in few patients and be regarded as rare
occurrence. Injection of insulin and glucose was
used to drive potassium into the cells. Also loop
diuretics like frusemide was used to increase
potassium excretion.

Moreover, hypokalaemia can pose serious
danger to surgical patients under general
anaesthesia. These dangers include increase in
the risk of cardiac arrhythmias, cardiac instabi-
lity and potentially life-threatening com-
plications Hypokalaemia can weaken respiratory
muscles, making it more challenging to manage
ventilation during anaesthesia. It can also
prolong recovery from anaesthesia.l?-16 Hyper-
kalaemia can cause cardiac arrhythmias includ-
ing life-threatening conditions like ventricular
fibrillation.12.13 Also, it could precipitate muscle
weakness which may affect respiratory muscles
thereby causing respiratory arrest during and
after surgery. Electrolyte imbalance was all
corrected before surgery.17.18
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Hyponatremia (low sodium level: < 135mmol/L)
was the second most common electrolyte
imbalance observed accounting for 4.5% of our
cases. This may be due to low dietary sodium
intake. Intravenous sodium chloride was giving
to correct the sodium level. This low serum
sodium level could cause to cerebral oedema,
leading to increased intracranial pressure.!9-20 [t
could cause seizures, delay recovery from
anaesthesia and surgery, and respiratory failure
and eventual death.2!.22 Hypernatremia (high
sodium level: > 145mmol /L) was observed in two
patients. This condition could cause cerebral
shrinkage, potentially leading to seizures or
coma. It could precipitate respiratory depression
under general anaesthesia.?® This condition
could be due to excess salt consumption. None
of our patients showed any clinical features of
electrolyte derangement before investigations
were conducted on the blood samples.

The presence of hypochloraemia and low
bicarbonate levels in a smaller proportion of
patients suggest a more limited role of these
abnormalities in maxillofacial surgery patients.
However, disturbances may indicate underlying
acid-base imbalances or dehydration, which are
known to complicate surgical and anaesthetic
management.23.24

Several authors7912.13 reported that nutrition,
rather than disease conditions caused electrolyte
imbalance in surgical patients. Also, they noted
that there was no correlation between the type of
lesion and electrolyte imbalance, and suggested
that systemic factors such as diet, hydration
status, smoking and alcohol consumption exert
greater influence than pathology itself.

However, there is need for preventive strategies
aimed at improving nutritional status in surgical
patients. Public health measures promoting
balanced diet, as well as preoperative coun-
selling to address alcohol and smoking habits,
could reduce the burden of electrolyte imbalan-
ces.!” Moreover, anaesthetists and surgeons
should maintain a high index of suspicion for
electrolyte derangement in patients with risk
factors, ensuring timely correction before
surgical intervention.

Finally, this study contributes to the limited
body of literature focusing specifically on
electrolyte abnormalities in maxillofacial surgery
patients. While previous researches had largely
concentrated on general surgery and critically ill
population,'®20 our findings underscore the
relevance of electrolyte assessment even in
specialized fields. It is of utmost important not to
use physical appearance only to determine how
fit a surgical patient is. Serum electrolytes
investigations must be compulsory for any
surgery under general anaesthesia. The manage-
ment of electrolyte imbalance is critical for a
comprehensive care of surgical patients.
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Limitations: This study was limited to
maxillofacial surgery. Comparative analysis
across surgical specialties would provide further
insight into clinical patterns and determinants of
preoperative electrolyte imbalances.

Conclusions: Hypokalaemia and hyponatremia
were relatively common in the preoperative
assessment of maxillofacial surgical patients.
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