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ABSTRACT 
 

Aim: To determine the frequency of hypomagnesaemia in children with hypocalcemic seizures.  
Study Design:  Cross sectional descriptive study. 
Place and Duration: Department of Pediatrics, Liaquat University Hospital, Jamshoro / 
Hyderabad. From November 2017 to April 2018. 
Methodology: Children (06 months to 06 years age and of either gender) having Two or more than 
two hypocalcemic seizures within 12 hours duration were included in the study . The children with 
hypocalcemic seizure were assessed for magnesium deficiency (hypomagnesaemia). The 
evaluation of hypomagnesaemia was done according to the cut off / reference values                           
for hypomagnesaemia (<1.8 mg/dl). The data was collected on pre-structured proforma            
(attached).  
Results: Total 147 children with hypocalcemic seizures were taken in this study, among them 49 
(33.3%) patients had found low magnesium level and 98 (54.4%) patients had normal magnesium 
level. 
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Conclusion: Seizures associated with hypocalcaemia is one of the common type of convulsion in 
children. In our study, a positive relation was found between low levels of serum magnesium and 
hypocalcemic seizures. 
 

 
Keywords: Hypomagnesaemia; children; hypocalcaemic seizures. 
 

1. INTRODUCTION 
 
Seizures due to hypocalcemia is the common 
cause of seizure in children and it is the most 
common biochemical abnormality causing tetany, 
muscle cramp, and paresthesia [1-2]. 
Magnesium plays an important role in 
establishing the electrical potential across cell 
membranes as a result of its involvement in the 
Na

+
 /K

+
 ATPase system [3-4]. Deficiency of Mg 

play a significant role in hypocalcemic seizures 
and the reported prevalence for 
hypomagnesaemia in seizures was 25% [5] Thus, 
keeping in view the available prevalence, there is 
a need to explore the hypocalcemic seizures as 
far as magnesium deficiency is concerned.

 
The 

study will be supportive for primary care 
pediatrician and health care providers. They 
should consider screening for serum magnesium 
level in children with hypocalcemic seizures, as 
early screening can reduce and prevent various 
life-threatening events.

 
Objective of this study is 

to determine the frequency of hypomagnesaemia 
in children with hypocalcemic seizures.

 

 

2. OPERATIONAL DEFINITION 
 
Convulsion: The convulsion was evaluated by 
physical finding / examination (sign) and labeled 
as positive when body muscles contract and 
relax rapidly and repeatedly. 
 
Hypocalcemic seizures: Convulsion with serum 
calcium level below 8.5 mg/dL was considered 
as hypocalcemic seizures [6].

 

 
Hypomagnesaemia: The serum magnesium 
level<1.8 mg /dL was considered as 
hypomagnesaemia [7].

 

 

3. MATERIALS AND METHODS 
 

This Cross sectional descriptive study was 
conducted by Non-probability consecutive 
sampling technique at Department of Pediatrics, 
Liaquat University Hospital, Jamshoro / 
Hyderabad from November 2017 to April 2018. 
Taking the prevalence of hypomagnesaemia in 
hypocalcemic seizures 25% 

5 
with 07% margin of 

error, total 147 children with hypocalcemic 

seizures were taken. Children (06 months to 06 
years age and of either gender) having two or 
more than two hypocalcemic seizures within 12 
hours duration were included in the study. 
Children with history of congenital anomalies of 
CNS and other metabolic conditions causing 
seizure or receiving magnesium and calcium 
supplements were excluded from the study. 
Children with history of vomiting and nasogastric 
suction, gastrointestinal fistulas and ostomies (as 
such results in gastrointestinal magnesium loss) 
were also excluded. Hypocalcemia was treated 
with intravenous calcium gluconate and in case 
of refractory seizures injection magnesium 
sulphate was also given. 
 
The children with hypocalcemic seizure were 
assessed for magnesium deficiency 
(hypomagnesaemia). The specimen was 
evaluated by senior pathologist having more than 
05 years clinical laboratory experience. A written 
consent was taken from parents at the time of 
enrollment. The evaluation of hypomagnesaemia 
was done according to the cut off / reference 
values for hypomagnesaemia (1.8 mg/dl). The 
data was collected on pre-structured proforma 
(attached). Permission was taken from the 
ethical review committee of Institution. 
 
The data was analyzed in SPSS version 22.0. 
The frequency and percentage (%) were 
calculated for hypomagnesemia in hypocalcemic 
seizure children and also for gender distribution. 
The mean ± standard deviation (SD) was 
calculated for numerical variables [age, 
magnesium, body mass index/Z-scoring, number 
and duration of seizures]. The stratification were 
done for age, gender and body mass index 
(BMI)/Z-Scoring, number and duration of 
hypocalcemic seizure to see the effect on the 
outcome. The post-stratification chi-square test 
was applied on categorical variables at 95% 
confidence interval and the p-value ≤0.05 were 
considered as statistically significant. 
 

4. RESULTS 
 

In this study 147 patients were included. The 
average age of patients was 2.59 ± 1.9 years, 
average body mass index was 21.3 ± 4.5 kg/m

2
. 
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Average duration of seizures in patients was 
6.48± 2.47 hours and serum magnesium level 
was 2.01±0.24. There were 67 (45.6%) male 
patients and 80(54.4%) female patients in this 
study. Female proportion was higher than male. 
(Table 1). 
 
About 49 (33.3%) patients had low magnesium 
level and 98(54.4%) patients had normal 
magnesium level in this study. Less than 3 year 
old children had hypomagnesemia in 27 (42.9%) 
cases while 22(26.2%) children of more than 3 
years of age were hypomagnesemic. Age 
showed significant difference with p-value 0.03. 
About 21(31.3%) males and 28(35%) female had 
hypomagnesaemia. There was non-significant 
difference between genders, p-value 0.06       
(Table 2). 

Hypomagnesemia was present in 22(34.9%) 
children, who had seizures for less than 6 hours 
while it was present in 27(32.1%) children who 
had seizures for more than 6 hours. Duration of 
seizures showed non-significant difference (p-
value 0.72). Total 29(28.2%) children were 
hypomagnesemic whose BMI was <23, while it 
was present in 20(45.5%) children whose BMI 
was greater than 23. BMI showed significant 
difference with p-value 0.04 (Table 3). 
  
About 19(25.3%) children had hypomagnesemia, 
who had 3 or less than 3 seizures episodes while 
it was present in 41.7(41.7%) children who had 
more than 3 episode of seizures. Frequency of 
seizures showed significant difference with p-
value 0.036 (Table 4). 

 
Table 1. Descriptive statistics 

 

Variables  mean SD 

Age (years) 2.59 1.9 

BMI 21.3 4.5 

Duration of seizures (hrs.) 6.48 2.47 

Magnesium level 2.01 0.24 

Gender Frequency  Percentages 

Male 67 45.6 

Female 80 54.4 

Total 147 100 

Hypomagnesaemia Frequency  Percentages 

Yes 49 33.3 

No 98 66.7 

Total 147 100 

 
Table 2. Stratification for hypomagnesaemia with regard to age groups and Gender 

 

Age Hypomagnesaemia Total  
 
 
P-value=0.03 
 

Yes No 
 Less than or equal to 3 27 36 63 

42.9% 57.1% 100.0% 
More than 3 22 62 84 

26.2% 73.8% 100.0% 
Total 49 98 147 

33.3% 66.7% 100.0% 
Gender Hypomagnesaemia Total P-value=0.06 

 Yes No 
 Male 21 46 67 

31.3% 68.7% 100.0% 
Female 28 52 80 

35.0% 65.0% 100.0% 
Total 49 98 147 

33.3% 66.7% 100.0% 
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Table 3. Stratification for hypomagnesaemia with regard to duration of seizures and BMI 
 

Duration of seizures Hypomagnesaemia Total  
 
 
 
 
P-value=0.72 
 

Yes No 
 Less than or equal to 6 

hours 
22 41 63 
34.9% 65.1% 100.0% 

More than 6 hours 27 57 84 
32.1% 67.9% 100.0% 

Total 49 98 147 
33.3% 66.7% 100.0% 

BMI Hypomagnesaemia Total  
 
 
 
 
 
P-value=0.04 
 

Yes No 
≤23 29 74 103 

28.2% 71.8% 100.0% 
>23 20 24 44 

45.5% 54.5% 100.0% 
Total 49 98 147 

33.3% 66.7% 100.0% 

 
Table 4. Stratification for hypomagnesaemia with regard to number of seizures 

 

Number of seizures Hypomagnesaemia Total  
 
 
P-value=0.036 
 

Yes No 
≤3 19 56 75 

25.3% 74.7% 100.0% 
>3 30 42 72 

41.7% 58.3% 100.0% 
Total 49 98 147 

33.3% 66.7% 100.0% 

 

5. DISCUSSION 
 
The causes of hypomagnesemia are poor oral 
intake, renal or gastrointestinal disorder. 
Hypomagnesemia is usually associated with 
other electrolyte disorders like hypocalcemia. 
Seizures are the common manifestation of 
hypocalcemia and hypomagnesemia. Successful 
treatment of seizures depends upon proper and 
accurate diagnosis. Serum calcium and 
magnesium level should be a part of initial 
diagnostic workup in children with seizures. 
Antiepileptic drugs are ineffective alone                           
if the seizures are associated with electrolyte 
disorder. 
 
In our study 147 hypocalcemic children were 
included. About 49 (33.3%) patients had low 
magnesium level and 98(54.4%) patients had 
normal magnesium level. In an international 
study that was done on 22q11·2 deletion 
syndrome children, both hypocalcemia and 
hypomagnesemia was present in significant 
number of children (P = 0·046, two-tailed Fisher's 
exact test). Six (31·6%) children also had 
concurrent low serum magnesium documented 
[8].

 

A study having children between the age of 1-
month to 2-years showed that fifteen babies 
(19.3%) had vitamin-D deficiency as a cause for 
their hypocalcemia and 3 (3.8%) had 
hypocalcemia with significant hypomagnesemia 
(<0.7 mg/dl) [9]. Hypomagnesemia is a common 
cause of hypocalcemia. Hypomagnesemia could 
be due to nutritional factors or due to familial 
hypomagnesemia with secondary hypocalcemia 
[10]. A study done on children with cerebral 
palsy. Serum magnesium and calcium was 
significantly lower in the patients compared to the 
controls, p< 0.0001 and p<0.05 respectively [11].

 

 
In a study, metabolic abnormalities were present 
in 89 neonates. The prevalence of 
hypomagnesemia was 5.3% (8 cases). Of these, 
7 cases were associated with hypocalcemia and 
1 was isolated hypomagnesemia. Out of 7 cases 
of hypocalcemia –hypomagnesemia, metabolic 
disturbance was the primary cause of seizures in 
6 neonates and it was an associated abnormality 
(with sepsis) in one case [12]. Hypomagnesemia 
is also associated with febrile seizures. In a study 
that was done in children with febrile seizures, 
hypomagnesemia was seen in 19 (16%) children 
[13]. A local study done on status epileptic 
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children. Both calcium & magnesium levels were 
low in 7 (10%) patients. The frequency was 
higher as compare to our study that may be due 
to inclusion of only status epileptic children in 
their study [14].

 

 

6. CONCLUSION 
 
Magnesium levels should always be measured 
when trying to determine the etiology of seizures. 
In our study, a positive relation was found 
between low levels of serum magnesium and 
hypocalcemic convulsion.  
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