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SUMMARY
Introduction Hypocalcemic seizures are uncommon in the post-neonatal period. We report an infant 
with hypocalcemic seizures caused by severe deficiency of vitamin D.
Case Outline A five-month-old male infant was admitted to hospital in March 2013 with recurrent gen-
eralized afebrile seizures resistant to clonazepam therapy. At the clinical examination, the infant showed 
characteristic rachitic signs, so that after a blood sample was taken for laboratory testing, the infant was 
given infusion of 2 ml/kg of 10% of calcium gluconate at a rate of 0.5 ml/min. The treatment resulted in 
immediate termination of seizures and normalization of the consciousness of the infant. Blood sample 
analysis showed extremely low levels of free and total calcium (0.36/1.24 mmol/l) and 25(OH)D (<3 ng/ml), 
elevated alkaline phosphatase (878 U/l) and parathyroid hormone (283 pg/ml), and low calcium/creati-
nine ratio (mg/mg) in a portion of urine (0.03), while the levels of serum phosphorus, pH, total protein, 
albumin and creatinine were within the reference range. Wrist X-ray showed typical signs of rickets. In 
order to fully stabilize calcium homeostasis, along with 2,000 IU of vitamin D3 daily and standard cow’s 
milk formula, calcium gluconate (80 mg/kg daily) was given orally over a period of two weeks. The treat-
ment resulted in complete stabilization of the infant’s condition and rapid improvement in laboratory, 
radiological and clinical findings of rickets.
Conclusion Generalized convulsions in the afebrile infant represent a serious and etiopathogenically 
very heterogeneous problem. Extremely rare, as in the case of our patient, it may be due to severe hy-
pocalcemia caused by a deficiency of vitamin D.
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INTRODUCTION

A seizure or convulsion is a paroxysmal, time-
limited change in motor activity or behaviour 
that results from abnormal electrical activity 
in the brain. A seizure is the most common 
pediatric neurological disorder, with 4–10% of 
children suffering at least one attack of seizure 
in the first 16 years of life [1]. However, if sei-
zures occur during infancy with clinical symp-
toms not accompanied by fever, there are many 
possible causes. It is of utmost importance to 
distinguish a seizure from other nonepileptic 
conditions that may mimic seizure activity. If 
a historical detail does not seem typical for a 
seizure, an alternative diagnosis should be con-
sidered such as infectious, neurologic or de-
velopmental, traumatic or vascular, toxicologic 
or metabolic impairments, including hypocal-
caemia. Establishing the diagnosis in patients 
with hypocalcaemia can be difficult. There is a 
wide range of disorders such as hypocalcemic 
hypercalciuria, congenital hypoparathyroid-
ism, infantile osteopetrosis, renal dysplasia, 
autoimmune polyglandular endocrinopathy, 
genetic disorders [2, 3]. Calcium deficiency 
has been implicated and in some, but not all, 

disturbances of phosphate metabolism and 
iron deficiency may be present [4]. Aware-
ness of hypocalcaemia as a cause of seizures 
is important because children are still treated 
with anticonvulsants without serum calcium 
concentrations being checked. Calcium plays 
a central role in many body functions and is 
an important cofactor in muscle contraction. 
Despite variations in dietary intake of calcium, 
blood calcium concentration is controlled 
within precise limits. It is regulated principal-
ly by three hormones: parathyroid hormone, 
calcitonin, and 1,25-dihydroxycholecalciferol. 
Major causes which affect calcium homeostasis 
are low maternal vitamin D stores, cow’s milk 
feeding, skin pigmentation, physical sunscreen 
agents, geography, malabsorption (celiac dis-
ease, pancreatic insufficiency, cystic fibrosis, 
biliary obstruction ), decreased synthesis or 
increased degradation of 25(OH)D (chronic 
liver disease), and drugs [5]. Lower maternal 
educational status and large family size also 
play an important role in maintaining calcium 
homeostasis [6]. Hypocalcemic seizures are 
uncommon in the post-neonatal period. We 
report an infant with hypocalcemic seizures 
caused by severe deficiency of vitamin D.
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A five-month-old male infant was admitted to the Emer-
gency Department in March 2013 with recurrent general-
ized afebrile seizures resistant to clonazepam therapy. At 
the clinical examination, the infant showed characteristic 
rachitic signs (widely open anterior fontanelle, craniotabes, 
chicken breast, Harrison’s groove, rachitic rosary, thicken-
ing of the distal segments of the wrist and tibia, large abdo-
men) (Figure 1), so that after the blood sample was taken for 
laboratory testing, the infant was given infusion of 2 ml/kg 
of 10% calcium gluconate at a rate of 0.5 ml/min. The treat-
ment resulted in immediate termination of seizures and 
the normalization of consciousness of the infant. Blood 
sample analysis showed extremely low levels of free and 
total calcium and 25(OH)D elevated alkaline phosphatase 
and parathyroid hormone, and low calcium/creatinine ratio 
in a portion of urine, while the levels of serum phospho-
rus, pH, total protein, albumin and creatinine were within 
the reference range (Table 1). Wrist X-ray showed typical 
signs of rickets (Figure 2). Other physical findings, includ-
ing neurological ones, were normal. Electroencephalogram 
was made two weeks later and was also normal. In addition 
to rickets due to vitamin D deficiency, mild iron-deficiency 
anemia (hemoglobin 106 g/L, mean corpuscular volume 
69 fl, blood iron 6 μmol/l) was also detected in the infant.

The child’s parents were healthy and young, with lower 
levels of educational attainment and of modest means. 

He was born after the third normal full-term pregnancy 
with the body weight (BW) of 3,250 g (weight/age z-score 
0.46) and the body length (BL) of 51 cm (length/age z-
score -0.06). The baby was delivered normally with the 
Apgar score of 8/9. Since birth, he was formula-fed for 
two months, and continued with full-fat cow's milk and 
complementary food at around four months of age. He did 
not have any additional daily intake of vitamin D. When he 
was admitted to the hospital, his BW was 6,500 g (weight/
age z-score -1.59) and his BL was 60.5 cm (length/age z-
score -1.63).

During the treatment, vitamin D3 was administered 
in a dose of 2,000 IU daily over a period of two months, 
followed by 400 IU daily by the end of the first year. Cow’s 
milk was replaced by an adapted milk formula. Siderope-
nic anemia was simultaneously corrected with oral supple-
ments of iron.

DISCUSSION

Rickets is an example of extreme vitamin D deficiency, 
with peak incidence between three and 18 months of age. 
Initial descriptions of rickets were provided by Daniel 
Whistler and Francis Glisson in England as early as the 
17th century [7, 8]. At the turn of the 20th century, with 
industrialization, this disease became endemic until it 
was discovered that exposure to sunlight could prevent 
and treat rickets [9, 10]. However, there has been a reap-
pearance of rickets from vitamin D deficiency in recent 
decades as a result of multiple factors, and rickets has also 
been reported even in children in Western countries. Two 
large case series reported 126 cases over a period of 10 
years in Australia and 104 cases over two years in Canada 
[11, 12]. Increasing incidence of nutritional rickets was 
reported in the United States, and in other parts of the 
world it still remains a public health problem [13-18]. 
The diagnosis of any of the forms of vitamin D deficiency 
rickets is usually established by clinical, biochemical, and 
radiographic criteria [19]. To prevent rickets, the European 
Society for Paediatric Gastroenterology, Hepatology and 
Nutrition recommended vitamin D as a supplement for 

Table 1. Blood laboratory findings of our patient at admission and 
after two months of treatment

Parameter First 
day

After 
two 

weeks

After 
one 

month

After 
two 

months

Reference 
range

Ca++ (mmol/l) 0.36 1.06 1.08 1.16 1.15–1.36
Ca (mmol/l) 1.27 2.40 2.70 2.48 2.02–2.65
P (mmol/l) 1.35 1.45 2.19 2.10 0.80–1.90
ALP (U/l) 878 478 465 364 34–104

PTH (pgr/ml) 283 - 22.0 - 8–76

25(OH)D (ng/ml) < 3 11.06 30.75 17.40 20–40

Ca++ – free calcium; Ca – total calcium; P – phosphorus; ALP – alkaline phos-
phatase; PTH – parathyroid hormone; 25(OH)D – 25-hydroxycholecalciferol 
(calcidiol)

Figure 2. Radiography of the left wrist in our patient. There is me-
taphyseal fraying and cupping of the distal radius and ulna.

Figure 1. Picture of our patient showing characteristic rachitic signs: 
chicken breast, Harrison’s groove, rachitic rosary, thickening of the 
distal segments of the wrist, and large abdomen
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breastfed infants. The supplementation should start during 
the first months of life and continue throughout child-
hood and adolescence. The optimal daily intake of vitamin 
D for these groups is 400 IU daily [19, 20]. Vitamin D 
supplementation is necessary in infants and children who 
manifest clinical features of rickets in daily allowance of 
25 to 250 μg (1,000–10,000 IU). Hypocalcaemia should 
also be treated with calcium supplements, or parenteral 
administration of calcium gluconate in case of manifest 
tetany or convulsions [21]. Despite current guidelines for 
vitamin D supplementation [19, 20], hypocalcemic sei-
zures in infants continue to be reported [22]. One of the 
main reasons, particularly in developing countries, is cow’s 
milk feeding since birth, which, in accordance with the 
inadequate rate of calcium and phosphorus (1:1) reduces 
calcium absorption. It is the cause of osteomalacia, severe 
hypocalcaemia with tetany as the hallmark, laryngospasm, 
and impaired cardiac function (prolonged QT interval on 
the electrocardiogram) [23]. Symptomatic hypocalcaemia, 
including seizures, occurs during periods of rapid growth 
long before any physical findings or radiologic evidence 
of vitamin D can be obtained. Some children with vitamin 
D deficiency can present with hypocalcaemia without the 
typical skeletal phenotype.

What seemed to be a rare entity has become a reality. 
The patient’s mother fed her baby full cow’s milk since the 

second month of life. She also reported putting sunscreen 
when outdoors. The baby did not take any vitamin D 
supplements after birth. However, the first impression on 
our patient during admission, with clinical signs of rick-
ets, suggested hypocalcaemia as the cause of afebrile sei-
zures. Initial investigations confirmed the first impression 
(severe hypocalcaemia, vitamin D deficiency, secondary 
hyperparathyroidism). The baby was successfully man-
aged following the intravenous administration of calcium 
gluconate, oral supplementation with calcium and vitamin 
D, and dietary changes. The patient was also given iron 
supplements, as we detected iron-deficiency anemia. The 
association between iron status in infants and the types 
of milk feeding is already well known [24], but there are 
some reported cases of the relationship between rickets 
and anemia and of the effects of vitamin D on erythropoi-
esis [25]. Vitamin D deficiency is associated with a greater 
risk of anemia, lower mean hemoglobin and higher usage 
of erythrocyte-stimulating agents. Another factor that may 
affect anemia in rickets is secondary hyperparathyroidism, 
as we found in our patient [26].

In conclusion, generalized convulsions in the afebrile 
infant represent a serious and etiopathogenically very het-
erogeneous problem. Extremely rare, as in the case of our 
patient, it may be due to severe hypocalcemia caused by a 
deficiency of vitamin D.
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КРАТАК САДРЖАЈ
Увод Хи по кал ци је миј ске кон вул зи је су рет ка по ја ва у пост-
не о на тал ном пе ри о ду. При ка зу је мо одој че с хи по кал ци је-
миј ским кон вул зи ја ма узро ко ва ним те шким не до стат ком 
ви та ми на Д.
При каз бо ле сни ка Пе то ме сеч но му шко одој че при мље но 
је мар та 2013. го ди не због по на вља них ге не ра ли зо ва них 
афе брил них кон вул зив них на па да ре зи стент них на ле че ње 
кло на зе па мом. При кли нич ком пре гле ду де те та уста но вље-
ни су кла сич ни зна ци ра хи ти са, те је, по узи ма њу кр ви за ла-
бо ра то риј ска ис пи ти ва ња, да та ин фу зи ја де се то про цент ног 
кал ци јум-глу ко на та у до зи од 2 ml/kg бр зи ном од 0,5 ml/min. 
При ме ње на те ра пи ја је до ве ла до не по сред ног пре стан ка 
кон вул зи ја и нор ма ли за ци је ста ња све сти де те та. Ла бо ра-
то риј ске ана ли зе кр ви су по ка за ле из у зет но ни ске ни вое 
сло бод ног и укуп ног кал ци ју ма (0,36/1,24 mmol/l) и 25(OH)
D (<3 ng/ml), по ви ше не вред но сти ал кал не фос фа та зе (878 
U/l) и па ра ти ре о ид ног хор мо на (283 pg/ml) и ни зак од нос 

кал ци ју ма и кре а ти ни на (mg/mg) у узор ку ури на (0,03), док 
су вред но сти фос фо ра, pH, укуп них про те и на, ал бу ми на и 
кре а ти ни на у кр ви би ле у ре фе рент ним окви ри ма. Ра ди о-
граф ски сни мак руч ја је по ка зао ти пич не ра хи ти сне про-
ме не. Ра ди пу не ста би ли за ци је хо ме о ста зе кал ци ју ма, уз 
2000 ИЈ ви та ми на Д3 днев но то ком два ме се ца и ис хра ну 
адап ти ра ном фор му лом кра вљег мле ка, де те ту је у пр ве две 
не де ље у те ра пи ју до дат и кал ци јум-глу ко нат орал но (80 
mg/kg днев но). При ме ње на те ра пи ја је до ве ла до пот пу не 
ста би ли за ци је ста ња де те та и бр зог по бољ ша ња ла бо ра то-
риј ских, ра ди о граф ских и кли нич ких по ка за те ља ра хи ти са.
За кљу чак Ге не ра ли зо ва не кон вул зи је код афе брил ног одој-
че та су те жак и ети о па то ге нет ски ве о ма хе те ро ген про блем. 
Из у зет но рет ко, као код при ка за ног бо ле сни ка, мо гу би ти 
по сле ди ца те шке хи по кал ци је ми је узро ко ва не де фи ци том 
ви та ми на Д.
Кључ не ре чи: не до ста так ви та ми на Д; хи по кал ци је ми ја; 
кон вул зи је

Приказ тешког рахитиса услед недостатка витамина Д испољеног 
хипокалцијемијским конвулзијама код одојчета
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