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Rickets Presenting as 
Hypocalcemic Seizures in the 
Setting of a Febrile Illness
Ryan Dean, MBA • Ganesh Maniam, MBA • Prisca Pungwe, BS • 
Abigail Batson, MD • Shola Tijani, MD • Allison Lunsford, MD

A 12-month-old African American boy presented to his 
outpatient pediatrician after having had an episode of 
seizure activity the night before.

He had been born at 39 weeks of gestation to a gravida 4, 
para 4 mother. The mother’s medical history was unremarkable, 
and she had used prenatal vitamins and no other medications 
during pregnancy. Results of prenatal screening tests had been 
positive for only Group B streptococcus, but the mother had 
been adequately treated with penicillin prior to birth. Delivery 
and results of newborn screening tests had been otherwise un-
remarkable. At birth, weight was 3730 g, length was 50.8 cm, 
and head circumference was 35.5 cm.

Newborn visits and well child checkups for the first year had 
been well attended. The boy’s pediatrician had previously iden-
tified short stature and gross motor developmental delay, but 
evaluations had so far been nondiagnostic. Physical examination 
findings revealed no signs of malnutrition. The family history 
was notable for childhood seizures of unknown etiology in a 
maternal uncle, but not in any of his 3 older siblings; there was 
no family history of rickets, metabolic disorders, or endocrine 
disorders. The patient had been breastfeeding every few hours 
with additional puréed baby food as tolerated. He had not begun 
to eat solid foods, nor had he been taking any vitamin supple-

ments. The mother denied any recent history of feeding intol-
erance, vomiting, or diarrhea.

On the evening prior to presentation, the patient had become 
febrile with increased fussiness, decreased oral intake, and de-
creased urine output. His fevers (temperature >38 °C) were 
being treated at home with oral acetaminophen. That night, he 
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Radiologic skeletal survey demonstrated abnormal bone miner-
alization (arrows).
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Radiologic skeletal survey demonstrated fraying, splaying, and 
cupping of the humeri at the proximal and distal ends bilater-
ally (arrows). There was also mild expansion of the anterior rib 
ends at the costochondral junction bilaterally.
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had had a sudden-onset generalized tonic-clonic seizure (lasting 
1 minute with a postictal state of 2 minutes) before falling back 
asleep. The mother reported his skin to have been warm, but 
she did not check his temperature at that time.

The patient was brought to the outpatient clinic the following 
morning and was diagnosed with otitis media and a simple febrile 
seizure. He was prescribed amoxicillin and supportive manage-
ment, but on the way home, the patient had another generalized 
tonic-clonic seizure (lasting a few seconds, with return to base-
line by 30 minutes). He was rushed to the emergency department 
(ED), where laboratory tests revealed critical hypocalcemia 
(total calcium, 5.2 mg/dL; ionized calcium level, 2.44 mg/dL). 
The patient was admitted to the pediatric intensive care unit 
(PICU) for symptomatic hypocalcemia management.

On admission, the patient had no signs of cardiorespiratory 
compromise and was well-appearing and interactive. He was 
afebrile on arrival, and vital signs were within normal limits. 
Physical examination findings were notable for frontal bossing 
(head circumference, 47.0 cm [67th percentile]), craniotabes, 
enlargement of the bilateral wrists at the metacarpophalangeal 
joints, and mild anterior bowing of the tibias bilaterally on 

weight-bearing. The patient had a height of 70.5 cm (2.6 per-
centile) and weighed 9.2 kg (12.5 percentile). His right tym-
panic membrane was erythematous with bulging, and bony 
landmarks could not be visualized due to opacification.

The results of a complete blood cell count were normal, while 
the results of a comprehensive metabolic panel revealed elevat-
ed an alkaline phosphatase level (>2300 U/L), an elevated 
parathyroid hormone level (456.1 pg/mL), a decreased level of 
25-hydroxyvitamin D (4.4 ng/mL), a low urea nitrogen level 
(5 mg/dL), and a low serum creatinine level (0.3 mg/dL). Mag-
nesium and phosphorus levels were normal. Electrocardiography 
showed prolonged QT intervals (corrected QT interval, 501 ms). 
Thyroid function test results were normal. Urine calcium, sodium, 
potassium, and chloride excretion were normal. Urinalysis 
findings were normal. Calcitriol levels also were normal. The 
mother’s vitamin D level was not assessed during the admission.

Emergent repletion of calcium was started with intravenous 
calcium gluconate, 1 g over an hour for 3 doses; oral cholecal-
ciferol, 2500 IU twice daily, and oral calcium carbonate, 60 mg/kg 
4 times daily, were also started. He was continued on oral 
amoxicillin, 45 mg/kg twice daily, for otitis media.

Radiologic skeletal survey demonstrated fraying, splaying, and 
cupping of the radii and ulnae at the proximal and distal ends 
bilaterally (arrows).
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Radiologic skeletal survey demonstrated fraying, splaying, and 
cupping of the femora, tibiae, and fibulae bilaterally (arrows).
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A radiologic skeletal survey demonstrated abnormal bone 
mineralization, fraying, splaying, and cupping of numerous sites 
bilaterally (femora, tibiae, fibulae, radii, ulnae). There was also 
mild expansion of the anterior rib ends at the costochondral 
junction bilaterally (Figures 1-4).

After 3 days of calcium and vitamin D repletion, there was 
no recurrence of seizure activity, and the ionized calcium level 
and the ECG changes normalized. The patient was continued 
on oral calcium carbonate, 75 mg/kg 4 times daily, and was 
discharged home with instructions for follow-up appointments 
with the pediatrician and a pediatric endocrinologist. His dis-
charge diagnosis was broadened to symptomatic hypocalcemia 
secondary to vitamin D deficiency (rickets).

DISCUSSION
Rickets is a childhood disease in which bony mineralization 

dysfunction occurs secondary to hyperparathyroidism due to a 
deficiency of vitamin D.1 The various subtypes of rickets include 
drug-induced rickets, vitamin D–dependent rickets (abnormal 
activation of enzymes or receptors for vitamin D), and vitamin 
D–resistant rickets (familial or hereditary syndromes of hypo-
phosphatemia).1 A common subtype of rickets is nutritional 
rickets resulting from inadequate levels of vitamin D secondary 
to inadequate nutritional intake. This subtype is more common 
in darker-skinned children (whose melanin decreases the rate of 
vitamin D activation from sunlight exposure), children with 
limited sun exposure, or exclusively breastfed infants without 
any vitamin supplementation.1 Regardless of the etiology, the 
most common presentation of such diseases is skeletal findings, 
including short stature or gait abnormalities, as well as develop-
mental delays or failure to thrive.1

Pediatric seizures are the result of transient neuronal excitation, 
often secondary to underlying mechanisms such as fever, infec-
tions, space-occupying lesions, head trauma, or primary seizure 
disorders.2 Simple febrile seizures are generalized seizures pre-
ceded by a fever and lasting less than 15 minutes, with only 1 
episode in a 24-hour period.3 Hospital admission is not war-
ranted in these cases, and patients typically do not require lab-
oratory testing; thus, they can be seen and discharged on an 
outpatient basis. If there is evidence of an infectious source, such 
as otitis media, then the febrile illness should be treated.4 The 
distinction between febrile and nonfebrile seizures is only nec-
essary if the seizure recurs (as with this patient), in which case 
further evaluation is called for.

The initial presentation of rickets as hypocalcemic seizures in 
the setting of a febrile illness is quite rare and therefore can 
present a diagnostic challenge. A similar 2019 case report dis-
cussed an 11-month-old African American girl who had been 
diagnosed with simple febrile seizures secondary to a viral upper 
respiratory infection but instead was found later to have low 
calcium and vitamin D levels; however, she was notably without 
any significant skeletal abnormalities on physical examination.5

Another similar case report published in 2002 described a 
13-month-old African American boy who presented for evalu-
ation of recurrent febrile seizures in the setting of pharyngitis 
and a history of neonatal pneumonia.6 For that patient, the 
physical examination findings were unremarkable other than 
mild wrist widening and leg bowing, but laboratory studies 
revealed low calcium and vitamin D levels. The diagnosis of 
rickets was confirmed when radiographic studies demonstrated 
enlarged costochondral junctions and cupping and fraying of 
the distal metaphysis.

A 2011 retrospective case review found that 20% of seizures 
in rickets met the diagnostic clinical criteria for simple febrile 
seizures, which normally do not require further workup, hence 
making the underlying propensity for seizures in hypocalcemic 
rickets patients easy to overlook.7

In the outpatient clinic, the American Academy of Pediatrics 
agrees with the Institute of Medicine in recommending preven-
tion of vitamin D deficiency through supplementation: healthy 
infants (younger than 1 year of age) are to consume 400 IU/d 
of vitamin D, while older children (1-18 years of age) are to 
consume 600 IU/d of vitamin D.8

Secondary prevention involves targeting high-risk groups, 
including African Americans, exclusively breastfed infants, 
children with low intake of dairy products, and infants in north-
ern areas where colder weather precludes outdoor activities.9 
Parental education is critical to the success preventing vitamin 
D deficiency. Meanwhile, in the ED, a pediatric patient pre-
senting with hypocalcemic seizures requires providers to first 
assess the airway, breathing, and circulation before transferring 
the patient to the PICU. In the PICU, prompt repletion with 
calcium gluconate, initiation of vitamin D supplementation, 
and cardiopulmonary monitoring are the initial focus. Follow-
ing appropriate stabilization, a diagnostic workup in collabora-
tion with a pediatric endocrinologist is likewise important.1

In this patient’s case, the febrile nature of otitis media con-
founded the assessment of his condition. Based on the descrip-
tion given by the parent, this patient met the criteria for a 
simple febrile seizure.

While the initial presentation of rickets presenting as hypo-
calcemic seizures in the setting of a febrile illness is quite rare, 
previously reported cases suggest that such presentations warrant 
basic laboratory evaluation, even if an infectious source is thought 
to be the initiating factor. Furthermore, this case highlights that 
a higher clinical suspicion for rickets is warranted in darker-skinned 
children.1 Therefore, African American patients may also require 
a thorough physical examination, including assessment of neu-
rological function, growth parameters, developmental milestones, 
and the integumentary system.

In this patient’s case, a full physical examination in an outpa-
tient setting likely would have revealed several bony abnormal-
ities that would have further increased the index of suspicion 
for an underlying metabolic and endocrine disorder. Furthermore, 
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a delay in gross motor skill development and short stature should 
prompt the evaluation of vitamin D levels, since these are com-
mon findings in vitamin D deficiency in childhood.1 n
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