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Introduction

Magnesium is the main intracellular divalent cation, and

only 0.3% its total amount in the body is present in the serum
1). The serum concentration of magnesium is strongly regulated

within a narrow range of approximately 0.7-1.1 mmol/L (1.8-

2.2 mg/dL)2).

Hypomagnesemia may result from inadequate intake; intra-

cellular shift; increased gastrointestinal loss; familial hypo-

magnesemia; or most commonly, renal magnesium wasting3).

Idiopathic hypomagnesemia is very rare and can be diagno-

sed after exclusion of other causes of hypomagnesemia, as

mentioned above.

We report the case of idiopathic hypomagnesemia with

hypocalcemia presenting as generalized tonic-clonic seizure.

Case report

A 1-month-old female patient presented with generalized
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tonic-clonic seizure, muscle weakness, tetany and positive

Chvostek sign for 2 minutes at the Severance Children’s Hos-

pital. On further inquiry, her mother revealed that she had

brief jerking movement 2 weeks earlier. She was born at 40

weeks gestation, with a birth weight of 3.6 kg via normal

spontaneous vaginal delivery. Her birth history and perinatal

history were unremarkable. There was no history of medica-

tion use or trauma since birth. She did not have any family

history of hypocalcemia, hypomagnesemia, or seizures.

On initial physical examination, her height was 55 cm (50-

75th percentile) and weight was 5 kg (75-90th percentile). Her

vital signs were stable (blood pressure, 98/55 mmHg; pulse

rate, 140 beats per minute; body temperature, 36.9°C; respira-

tion, 30 breaths per minute). She was alert and other neurolo-

gic or systemic examinations showed normal result.

Her initial laboratory examination showed marked hypo-

calcemia and hypomagnesemia with normal electrolyte levels

as follows: calcium, 6.3 mg/dL; inorganic phosphorus, 7.4

mg/dL; magnesium, 0.2 mmol/L; ionized calcium, 3.72 mg/dL;

ionized magnesium, 0.65 mg/dL; sodium, 137 mmol/L; and

potassium, 5.1 mmol/L. Other blood chemistry factor levels

were also normal: blood urea nitrogen, 9.6 mg/dL; creatinine,

0.23 mg/dL; uric acid, 3.6 mg/dL; glucose, 117 mg/dL; total

protein, 5.1 g/dL; and albumin, 3.6 g/dL. All the blood para-
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meters were nearly normal: white blood cell count, 16,020/ L;µ

hemoglobin level, 12.2 g/dL; hematocrit level, 36.4%; and

platelet count, 538,000/ L. Arterial blood gases examinationµ

showed a pH of 7.33, HCO3 concentration of 19.5 mmol/L,

and a base excess of -5.3 mmol/L, indicating mild metabolic

acidosis. Her parathyroid hormone level was 97.5 pg/mL;

1a,25(OH)2 Vit D3, 96.0 pg/mL; and 25(OH) Vit D3, 21.35 ng/

mL (concurrent serum calcium was 6.3 mg/dL).

Electrocardiogram was performed but showed no evidence

of PR or QT prolongation or any other abnormality. Electro-

encephalogram was also performed to evaluate the seizures

and was the results were normal.

Based on the clinical presentation and low calcium and

magnesium levels, the patient received immediate intraven-

ous calcium gluconate 1,500 mg/day (300 mg/kg/day) in 3 di-

vided doses, followed by a maintenance oral dose of 75 mg/

kg in 2 divided doses and magnesium sulfate 500 mg (100

mg/kg/day) as a continuous intravenous infusion. On the

second day of hospitalization, her serum calcium level rose to

10.3 mg/dL, ionized calcium level rose to 5.02 mg/dL, ioni-

zed magnesium level rose to 1.05 mg/dL and magnesium

level rose to 0.6 mmol/L, but then fell 2 days later to 0.4

mmol/L after discontinuation of intravenous magnesium sul-

fate and administration of magnesium oxide 25 mg/kg/day

orally since day 3. At this point, spot urine magnesium and

24-hour urine collection was performed to assess inappropri-

ate renal magnesium excretion. After a brief period of with-

holding magnesium replacement, urine magnesium, creati-

nine, and calcium were measured in a random sample and

after 24-hour urine collection. As shown in Table 1, the spot

urine test showed normal urinary magnesium-creatinine ratio

(0.19 mg/mg). Twenty four-hour urine collections showed

that the fractional excretion of urinary magnesium was less

than 1.45%. After administration of intravenous calcium glu-

conate, the urine calcium: creatinine ratio was 0.98, but then

fell to less than 0.6 which is within normal limits for her age

after discontinuation of calcium replacement on hospital day

8 (Table 1). Her renal ultrasound examination findings were

normal.

By day 8, the magnesium levels had improved and were at

or above 0.5 mmol/L while she took oral elemental magne-

sium 90 mg/kg/day in 3 divided doses; there was no further

seizure activity either. The patient was discharged on the 11th

day of hospitalization.

She was examined on day 7 after discharge, and her serum

calcium level was 10.2 mg/dL and ionized calcium level was

5.18 mg/dL without any calcium replacement; her magne-

sium level was 0.5 mmol/L and ionized magnesium level was

1.01 mg/dL with oral magnesium oxide supplementation of

the same dose. After 2 months of follow-up, the patient re-

quired oral elemental magnesium (30 mg/kg) to maintain se-

rum magnesium levels at 0.5-0.6 mmol/L, which is lower than

the normal limits, but ionized magnesium was 1.0-1.2 mg/dL,

which is within the normal range.

Discussion

Hypomagnesemia is a well known cause of seizures in pe-

Table 1. Serial laboratory values after magnesium replacement

Days from admission Normal range
Hospitalization

Day 1 Day 6 Day 11 3 wk

Serum calcium (mg/dL)

Serum magnesium (mmol/L)

Serum creatinine (mg/dL)

Ionized calcium (mg/dL)

Ionized magnesium (mg/dL)

Random urine calcium/creatinine (mg/mg)

24 hr urinary magnesium (mmol/L)

24 hr urinary creatinine (mg/dL)

Fractional excretion magnesium

24 hr urine calcium/creatinine (mg/mg)

Parathyroid hormone (pg/mL)

1a,25(OH)2 Vit D3 (pg/mL)

25(OH) Vit D3 (ng/mL)

8.8-10.8

0.65-1.05

0.2-0.4

4.8-4.92

1.09-1.46

˂ 0.8 (infant)

˂ 2%

˂ 0.8 (infant)

9-65

25-45

7.4-53.3

6.3

0.2

0.23

3.72

0.65

0.98

97.5

96.0

21.35

10.3

0.4

0.23

4.36

0.75

0.61

˂ 0.65

36.9

˂ 1.45%

˂ 0.24

32.9

10.5

0.5

5.13

0.99

10.2

0.5

0.34

5.18

1.01

0.23
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diatric patients and occurs most frequently in association with

hypocalcemia. This association occurs as a consequence of

the effects that low levels of magnesium have on parathyroid

hormone metabolism4). Thus, hypomagnesemia may lead to

hypocalcemia. The present patient presented with muscle

weakness, positive Chvostek sign and Trousseau signs, te-

tany, and hypocalcemic generalized tonic-clonic seizure due

to hypomagnesemia. For treatment of hypomagnesemia, 10-

20 mg/kg of elemental magnesium per dose is required up to

4 times a day. Her calcium levels rose to within the normal

range shortly after administration of intravenous calcium glu-

conate, and there was no seizure-like movement thereafter.

Calcium remained within the normal range after discontinua-

tion of calcium replacement. However, her initial serum mag-

nesium level was 0.2 mmol/L, magnesium sulfate was admini-

strated intravenously, and her magnesium level rose up to 0.6

mmol/L but then fell to 0.3 mmol/L with oral magnesium

oxide administration.

There are many causes of hypomagnesemia in children.

Hypomagnesemia in association with hypokalemia is sugges-

tive of Gitelman’s syndrome, which also presents with meta-

bolic alkalosis5). In addition, familial hypomagnesemia with

hypercalciuria and nephrocalcinosis, an autosomal recessive

disorder of renal magnesium wasting may be one of the

causes of hypomagnesemia6, 7). Hypomagnesemia may result

from increased gastrointestinal loss (chronic diarrhea, malab-

sorption syndrome, steatorrhea, vomiting, and nasogastric

suction), or most commonly, renal magnesium wasting3).

In our patient, there was no hypokalemia, or metabolic

alkalosis, which ruled out Gitelman’s syndrome. Her abdomi-

nal pelvic ultrasonography showed normal findings without

nephrocalcinosis. In addition, she did not have hypercalciuria

after discontinuation of calcium replacement.

Thus, to evaluate renal magnesium wasting, 24-hour urine

magnesium-creatinine collection was performed, and fractio-

nal excretion of magnesium of 24-hour urine was less than

1.45%; this ruled out renal magnesium wasting and may indi-

cate poor intake, gastrointestinal losses, or cellular redistribu-

tion of magnesium. Gastrointestinal causes include total pa-

renteral nutrition with magnesium-free fluids; chronic watery

diarrhea; short bowel syndrome; bowel fistula; continuous

nasogastric suction; and rarely, malabsorption syndrome8).

The patient had no history of chronic diarrhea, vomiting,

steatorrhea, or failure to thrive, which ruled out gastrointesti-

nal causes.

In summary, after exclusion of other causes of hypomagne-

semia, this report presents a case of sudden onset generalized

tonic-clonic seizure that resulted from idiopathic hypomagne-

semia with hypocalcemia.

한 글 요 약

경련 주소로 내원한 특발성

저마그 슘혈 례1

연세대학교 의과대학 소아과학교실 내분비 연구소,

이 슬 권아름 채현욱 김호성ㆍ ㆍ ㆍ

저마그네슘혈증은 가족성 저마그네슘혈증 신장으로의,

배설증가 불충분한섭취또는장관으로의소실등의다양한,

원인에의해발생할수있으나특발성 저마그네슘혈증은드

물다 저자들은저칼슘혈증과전신강직간대성경련이동반.

된 특발성 저마그네슘 례를 개월 여아에서 경험하였기에1 1

문헌고찰과함께보고하는바이다.
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