Case Report

Neurological manifestation of Vitamin D deficiency
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ABSTRACT

Idiopathic intracranial hypertension, also known as pseudotumor cerebri, is a disorder with raised intracranial pressure, headache,
papilledema, visual disturbances with a normal cerebrospinal fluid examination, and normal neuroimaging. It is rare in the pediatric
population and may occur as a manifestation of underlying disorders. Vitamin D deficiency is a common deficiency in the pediatric age
group. However, neurological manifestations are rare. Here, we present the case of a 5-year-old male child who presented with headache,
vomiting, and hypertension; however, the neurological examination was normal but the neuroimaging was suggestive of pseudotumor
cerebri. Appropriate investigations were done. The most likely cause of pseudotumor cerebri in this patient was the deficiency of

Vitamin D. We have reported this case as pseudotumor cerebri is a rare neurological manifestation of Vitamin D deficiency.
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diopathic intracranial hypertension (IIH) or pseudotumor

cerebri is characterized by raised intracranial pressure with

a normal cerebrospinal fluid examination, elevated lumbar
puncture opening pressure >280 mm H,O in children, classical
features on magnetic resonance imaging (MRI) brain, and normal
neurological examination except for cranial nerve examination
as per criteria modified by Friedman et al. [1,2]. Vitamin-D
deficiency is a common deficiency in the pediatric age group.
It has multiple systemic manifestations. However, neurological
manifestations are rare.

Here, we present the case of a S5-year-old male child
who presented with complaints of headache, vomiting, and
hypertension and later on, diagnosed with pseudotumor cerebri
which is a rare neurological manifestation of Vitamin D
deficiency.

CASE REPORT

A 5-year-old male child with a body mass index of 13.4 kg/m?
(<34 percentile) was brought to the emergency department with
complaints of non-projectile vomiting, severe headache mainly
localized to the right frontoparietal region, excessive drowsiness,
and a paroxysmal event. This is following a trivial head injury
(child fell on his head on the ground while running) a few
hours before the onset of symptoms. The paroxysmal event was
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characterized by tonic-clonic movements of the left upper limb
lasting for 1-2 min, not associated with up rolling of the eyeballs
or bowel-bladder incontinence or post-ictal loss of consciousness,
and aborted by itself. The patient did not report any visual
disturbances, prior headaches, or regular consumption of any
supplements. The patient was admitted for further evaluation.

On admission, the child had altered sensorium, hypertension,
and neurological examination was normal. Fundus examination
was done to rule out papilledema.

Neuroimaging studies such as Computed tomography brain
and awake electroencephalogram study were normal. MRI
brain showed mild cerebral edema. The patient was treated with
dexamethasone (0.25 mg/kg/dose 6 hourly), mannitol (0.5 g/kg/
dose 8 hourly), and injectable levetiracetam.

Fourteen days after the initial episode, the patient again
presented to the pediatric clinic with complaints of headache
mainly localized to the right frontoparietal region and non-
projectile vomiting for 4 days. Headache was of the continuous,
dull-aching type, unilateral, and not subsiding on administering
analgesic. The child had hypertension (>99% percentile). The
child was well grown and neurodevelopmentally normal. The
patient did not have any signs of Vitamin D deficiency on general
examination. Clinical examination suggested signs of raised
intracranial pressure, although neurological examination was
normal. Fundus examination was suggestive of bilateral chronic
papilledema.
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MRI brain showed mega cisterna magna (Fig. 1a), tortuous
optic nerve (Fig. 1b), flattened optic globes (Fig. 2a), half-empty
sella turcica (Fig. 2b), and prominent lateral ventricles. Lumbar
puncture revealed a high opening pressure of cerebrospinal fluid
of 290 mm of water and normal microscopic examination and
negative cultures. Serum Vitamin D levels were significantly
low (4.42 ng/ml). The patient was diagnosed as IIH based on the
Paediatric Pseudotumor Cerebri Syndrome (PTCS) Criteria [1].

The patient was started on acetazolamide at 150 mg/day in
three divided doses and oral levetiracetam. He was also started on
mega doses of cholecalciferol as a treatment of hypovitaminosis
D (60,000 IU/week for 6 weeks) [3]. A gradual reduction in
frequency and intensity of headaches, which was his presenting
symptom, was noted in weekly follow-ups.

DISCUSSION

IIH is a syndrome of increased intracranial pressure with
normal cerebrospinal fluid composition, normal neuroanatomy,
absence of space-occupying mass, and a normal neurological
examination [4]. The term PTCS has been used to incorporate both
primary and secondary causes as the term IIH cannot be used for
patients having clinical features with an identifiable etiology [5].
The incidence is nine cases per 100,000 in the general population
and is rarer in the pediatric age group [6].

Diagnostic criteria for PTCS adapted from Freidman et al. are
as follows: (a) Papilledema, (b) normal neurological examination,
sometimes sixth cranial nerve palsy, (¢) neuroimaging studies
suggestive of mnormal parenchyma without evidence of
hydrocephalus or space-occupying lesion, (d) MRI revealing

Figure 1: Magnetic resonance imaging brain image showing (a) mega
cisterna magna and (b) tortuous optic nerve

Figure 2: Magnetic resonance imaging brain image showing (a) flattened
posterior aspect of the bilateral optic globes and (b) half empty sella
turcica

empty sella, flattening of optic globes, tortuous optic nerve, ()
normal cerebrospinal fluid composition, and (f) elevated lumbar
puncture opening pressure (>280 mm of H,0) [2].

It is theorized that ITH can be caused by increased brain
volume (caused by increased water content), increased blood
volume, increased cerebrospinal fluid formation, and reduced
absorption at chorionic villi. Alternatively, it has also been
suggested that increased intracranial venous pressure might cause
IIH by increasing cerebrospinal fluid and intracranial pressure by
resisting reabsorption [6].

Vitamin D deficiency is also known to present as pseudotumor
cerebri [7], although the exact mechanism is not well known. Some
hypotheses state the derangement of calcium and phosphorus
metabolism to be responsible [8]. Similar findings were reported
in a 5-month-old female child, who presented with symptoms
suggestive of pseudotumor cerebri and had general examination
findings suggestive of rickets, which was proven on blood
investigations. She was started on Vitamin D supplements and
improvement of symptoms was noted on follow-up [7]. Similarly,
a case series was published by Hanafy et al. involving ten infants,
who presented with signs and symptoms of pseudotumor cerebri
and on examination and investigations were discovered to have
Vitamin-D deficiency [9].

The main aim is to identify the underlying cause and its
prompt treatment. Reversal of symptoms is noted after correction
of underlying metabolic cause. PTCS may be self-limiting
but is known to cause optic atrophy and blindness in case of
delayed treatment [7]. Acetazolamide is used for the treatment
of IIH [10]. It is a carbonic anhydrase inhibitor, thought to
reduce cerebrospinal fluid production and thereby helping in the
reduction of intracranial hypertension. The recommended starting
dose is 10—15 mg/kg in 2-3 divided doses. Commonly known side
effects are anorexia, nausea, and metallic taste. A loop diuretic
(furosemide) may be used in conjunction with acetazolamide or
as an alternative if the patient has poor tolerance to acetazolamide
vision loss not responding to medical management. Vitamin
D Deficiency in children 1-18 years is treated with doses of
60,000 IU orally once weekly for 6 weeks. After this course, a
maintenance dose of 600 IU orally daily should be started with
600—-800 mg of oral calcium daily [3].

CONCLUSION

The patient presented to pediatric clinic with features suggestive
of PTCS, which is a rare but known presentation of Vitamin D
deficiency. Hence, physicians must keep in mind the various
presentations of Vitamin D deficiency for prompt diagnosis and
timely treatment.
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