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ABSTRACT
Hypomagnesemia with secondary hypocalcemia (HSH) is a rare inherited disorder, characterized

by low levels of serum magnesium associated with symptomatic hypocalcemia. This condition
manifests with the defect in the intestinal trans-epithelial transport system-defective intestinal
absorption of magnesium, which impairs the function of the parathyroid gland. The condition
typically presents in the infancy with neuromuscular excitability and convulsion refractory to
antiepileptic therapy. We described a 2-year- old patient presented with generalized tonic
convulsions refractory to antiepileptic therapy. The clinical examination demonstrated stiffening
of handsand feet. The laboratory investigations showed severe hypomagnesemia with associated
hypocalcemia. Parathyroid hormone level was in the lower normal range (25 pg./mL). Based on
the presentation and laboratory findings, magnesium sulphate intravenous (IV)and calcium
(oral+L.V.) replacement therapy was initiated. Parathyroid hormone level normalized and
symptoms resolved. Magnesium levels should always be investigated while confirming the
etiologic basis for seizures. Early diagnosis and prompt magnesium replacement are essential to
prevent death or long-term irreversible neurologic damage.
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INTRODUCTION

Hypomagnesemia with secondary autosomal  recessive  condition  which
hypocalcemia (HSH) is a rare genetic generally presents in early childhood [1, 2].
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There is decreased magnesium blood

concentration associated with hypocalcemia,

secondary to magnesium induced
hypoparathyroidism  [3]. The affected
patients present with increased

neuromuscular excitability in the form of
muscle cramps, spasms or tetany and
generalized convulsions with the majority of
them present with latter sign [4-6].
Magnesium is normally absorbed through an
active process in the intestine through a
channel called transient receptor potential
channel melastanin 6 (TRPM6). The same
channel is responsible for the magnesium
reabsorption in the kidneys. In HSH, there
is genetic mutation in this channel, that leads
to the defective absorption of magnesium
through the intestinal epithelium and
increased clearance through kidneys [7, 8].
The low magnesium blood concentration
leads to decreased synthesis and release of
parathyroid hormone and its increased target
tissue resistance [9-11]. The symptoms
resolve by correcting the serum magnesium

level (1.5-2.5 mg/dL). The
resolves [3]. The

associated
hypocalcemia also
condition requires lifelong magnesium
supplementation to keep the magnesium and
calcium in normal ranges [1, 11]. Failure to
diagnose the condition in time, leads to
[10].We

irreversible neurologic damage

report a female patient who presented with
convulsions, profound hypomagnesemia with
hypocalcemia. To the best of our knowledge,
this is the first case we are reporting from
Pakistan.

CASE PRESENTATION

A 2 year old female patient, born to Pakistani
parents with no parental consanguinity,
without any significant family history,
presented to outpatient pediatric medicine
department with stiffening of hands and feet.
She has one to two episodes of convulsions
daily. The first episode of convulsions was
noted when she was 2-month old. Since then
she was experiencing convulsions regularly.
The convulsions are generalized and of tonic
variety associated with shortness of breath,
central cyanosis and urinary incontinence.
The patient has no history of trauma or
cerebrovascular accident. The patient was a
febrile. She was born at term and delivered
vaginally. Clinically, the neonatal status of
the patient was unremarkable. Examination
was unremarkable with the exception of
stiffening of the hands and feet. The patient
had no clinical signs of rickets and had
presented to the same outpatient department
twice before. Previously this was presumed
to be a case of primary hypoparathyroidism
and was sent home on calcium

supplementation. The patient was admitted to
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the pediatric unit and was investigated. After
receiving those investigations, the patient
was started on parenteral magnesium
sulphate and calcium gluconate therapy. The
convulsions were controlled immediately
after starting said therapy. Her investigations
were repeated three days later as shown in
Table 1.

Complete blood count, serum electrolytes
and urea were in the normal range. Beside
these investigations an electroencephalogram
(EEG) was also performed to rule out the
possibility of an epileptic disorder, which
was unremarkable.

The patient was discharged after receiving
the above investigations and was prescribed
Oral magnesium sulphate (thrice a day), oral
calcium and vitamin D drops as home
medications. The same patient was followed
further in time with the laboratory reports
given in Tablel.
DISCUSSION

HSH is a rare inherited disorder
characterized by very low magnesium levels
associated with hypocalcemia [1]. The
hypocalcemia is secondary to parathyroid
failure and parathyroid hormone resistance at
organ level [3]. HSH typically presents in
early infantile age with signs of increased
neuromuscular excitability (muscle spasms

or tetany) or generalized convulsions [2-

5]. Failure to diagnose and start the therapy
in time, may result in serious neurologic
sequelae [10]. The underlying
pathophysiology of HSH is related to the
defective trans- epithelial transport of
magnesium in the intestine and increased
renal clearance. Mutation in the gene
encoding the TRPM6 has been linked to the
defective absorption of magnesium through
intestine and increased renal clearance |7, 8].
Our patient has the typical presentation of
HSH i.e generalized convulsions refractory
to vitamin D, calcium and anticonvulsant
therapy.

Shalev et al reported generalized convulsions
as the most common presenting event, with
the mean age of 4.9 weeks [6].

The unresponsiveness to vitamin D ruled out
rickets (nutritional insufficiency). The
unresponsiveness to the calcium
supplementation and parathyroid hormone
levels in the lower normal range ruled out the
possibility of parathyroid disorder. Similarly,
electroencephalogram taken of the patient
was unremarkable. Serum magnesium levels
were low (0.37 mg/dL). Parenteral
magnesium and calcium supplementation
therapy was initiated. The symptoms
reversed immediately without the need of
anticonvulsant Serum

further therapy.

calcium and magnesium levels obtained three
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days later were 9.53 mg/dL and 1.28 mg/dL
respectively. The acute reversal of clinical
symptoms with intravenous magnesium
supplementation and normalization of serum
calcium were suggestive of HSH. Shalev et
al also reported that despite high doses of
enteral magnesium, the blood concentration
of those patients was still in the subnormal
range [6].

Due to affordability issue and the relief of

clinical with  magnesium

symptoms
supplementation, genetic analysis of the
patient was not done. Early recognition and
treatment compliance can prevent permanent
neurologic damage [6]. The patient was
started on lifelong oral magnesium
supplementation. The follow-up period was

of good neurologic outcome.

Table 1. Laboratory results

CONCLUSION

HSH is a rare disorder manifesting with
convulsions and spasms in early infancy,
which if left untreated, can lead to mental
retardation or death. The diagnosis can be a
challenge, and a high index of suspicion is
needed. An inherited disorder should be
suspected, and genetic studies are
recommended. A simple magnesium salt
supplementation can prevent permanent
neurologic damage. Early diagnosis and
prompt magnesium replacement are essential
to prevent death or long-term
neurodevelopmental sequelae. Magnesium
shouldalways  be  investigated  while
confirming the etiologic basis for seizures.
seizures

Hypomagnesemia and afebrile

should be treated with the goal of
maintaining a magnesium concentration >

1.7mg/dL.

Previous visits

Current visit

Normal Follow up Follow up Follow up
Parameter Range 1styisit  2nd visit Upon Threedays  yisit(1%) visit(2) visit(3r)
admission later
Total calcium (mg/dL) 8.5-10.5 8.15 6.1 6.6 9.53 9.7 10.6
lonized calcium (mg/dL) 1.14-1.35 - 0.67 0.62 1.10 1.89 1.29
Magnesium (mg/dL) 1.5-2.55 0.37 1.28 1.48 0.81 2.26
Phosphorus (mg/dL) 3.2-6.3 6.3
Alkaline phosphatase (U/L) 35-307 212
Alanine transaminase (U/L) 7-55
Parathyroid hormone (pg/mL)  15-65 25 25 36.13
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