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ABSTRACT

Fahr’s syndrome is a rare neurodegenerative disorder characterized by bilateral,
symmetrical deposition of calcium in the basal ganglia, thalamus, cerebral cortex, dentate
nucleus, cerebellum subcortical white matter, and hippocampus. It usually presents in the
fourth or fifth decade with seizures and extra pyramidal symptoms initially and then
gradually progressive cognitive impairment. It is mostly associated with a disorder of

calcium and phosphate metabolism, but can also be due to infectious, metabolic, or
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genetic diseases. A 10 year old girl presented with history of recurrent seizures,
headache, and tetany since the age of 6 years. On examination Chvostek and Trousseau
signs were positive, bilateral cataract and papilledema were present. Laboratory tests

showed ionic calcium of 0.47 mmol/L. Electrocardiography showed prolonged QT
interval. Computed tomography scan of the brain showed bilateral symmetric
calcification of lentiform nuclei and the subcortical fibers of fronto-parietal region. Final
diagnosis of our case was fahr’s syndrome secondary to hypoparathyroidism based on

further investigations.

Introduction

Fahr’s syndrome is a rare neurodegenerative disorder
characterized by bilateral, symmetrical deposition of calcium
in the basal ganglia, thalamus, cerebral cortex, dentate
nucleus, cerebellum subcortical white matter, and
hippocampus and usually present in the fourth or fifth decade
of life. It is mostly associated with a disorder of calcium and
phosphate metabolism, but can also be due to infectious,
metabolic, or genetic diseases. The clinical manifestations
can be paresthesias, seizures, myoclonus, tetany,
parkinsonism, and neuropsychiatric disorders[1]. Early
treatment can reverse neurological symptoms and prevent
irreversible alterations thus emphasizing the need to
recognize early clinical manifestations[1, 2,3].

Hypoparathyroidism (HP) is an endocrine disorder,
caused by a heterogeneous group of conditions, in which low
calcium and high phosphate levels occur as the result of
insufficient parathyroid hormone (PTH) secretion. Diopathic
hypoparathyroidism is a term for a rare deficient PTH
secretion without definitive cause and may be genetically
inherited or may have an autoimmune cause. Radiologically,
this state may cause calcifications, predominantly in globus
pallidus of the basal ganglia. Symptoms attributable to their
involvement are uncommon at the clinical presentation.
Histological findings in the form of symmetrical brain
calcifications, were observed for the first time by Bomberger
in 1855. Clinical manifestations of Fahr's syndrome was first
described in 1930 by German neurologist Karl Theodor
Fahr[1,2,3]. The association of basal ganglia calcifications
with chronic HP, was described for the first time by Eaton et
al. in 1939. Today, there are two entities associated with basal
ganglia calcification.
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The primary form, also called Fahr's disease, is
characterised by idiopathic calcifications of brain tissue and it
is considered as familial or sporadic disorder.

Fahr's syndrome is the secondary form of brain
calcifications, that is caused by some other known
disease[4,5]. We are presenting the case of an adolescent girl
with Fahr's syndrome caused by hypoparathyroidism.

Case Report

A 10-year-old girl presented with seizure and altered
sensorium with past history of headache, seizures and tetany.
Physical examination revealed positive Chvostek and
Trousseau sign, bilateral papilledema and cataract. She had a
blood pressure of 100/ 68 mmHg and heart rate 76 beats per
min. Electrocardiogram revealed prolonged QT interval (QTc
630 ms) (Figure 1) Laboratory tests showed decreased levels
of Serum calcium (3.6 mg/dl; normal range 8.5—11mg/dl),
ionized calcium (0.47 mmol/L; normal range 1.00—1.30
mmol/L) and parathyroid hormone (0.1 pg/ml; normal range
75.1 pg/ml) [5/17, 10:02 PM] drmuhammedyasirk. Serum
phosphorus level was high 10.8 mg/dl (2.5-5.5 mg/dl). The
results of all other hormone tests were normal.

Computer tomography of the brain revealed bilateral
symmetric calcification of lentiform nuclei and subcortical
fibers of fronto-parietal region (Figure 2). Other secondary
causes of brain calcifications were excluded by laboratory
testing. Chest radiography and ultrasound examination of the
neck, abdomen and pelvis were normal. Echocardiography
showed mild LV dysfunction probably due to chronic
hypocalcemia. On the basis of clinico-radiological and
biochemical findings, diagnosis of primary hypoparathy
roidism and Fahr’s syndrome was suggested.
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Figure 1. NCCT of brain showing bilateral symmetric
calcification of lentiform nuclei and subcortical fibers of
fronto-parietal region

Immediately after admission to the hospital, the patient
got intravenous rehydration, calcium infusion followed by
oral supplemental calcium and calcitriol. Gradually after two
weeks, all laboratory tests, clinical signs, and
electrocardiogram finding went back to normal (Figure 3).
Patient was discharged on oral calcium and calcitriol. Serum
calcium and ionized calcium levels came to be at the lower
reference limits on follow up visit.
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Figure 2. ECG showing prolonged QT interval

Figure 3. ECG after treatment showing normal QT
interval

DISCUSSION

The term Fahr’s disease refers to idiopathic calcifications
in the basal ganglia and other brain regions. It can be sporadic
or inherited in an autosomal dominant pattern[6,7,8,9,10].
Fahr’s syndrome is defined as bilateral and symmetric
calcifications of basal ganglia and other brain regions,
secondary to various metabolic, infectious, or degenerative
diseases like endocrine disorders, mitochondrial myopathy,
some dermatological disorders, brucellosis, toxoplasmosis,
etc[ 7, 11,12]. The essential difference between the disease
and the syndrome is the presence of the family history of
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BGC (Fahr’s disease) and evidence of some other, known
cause (Fahr’s syndrome).

The most commonly reported metabolic disorders that
cause Fahr’s syndrome are hypoparathyroidism and pseudo
hypoparathyroidism[6, 13].

Hypoparathyroidism may be due to genetic, autoimmune,
post-surgical or idiopathic causes [4,6,12]. It may be inherited
as autosomal dominant, autosomal recessive or X-linked
pattern, and may occur in childhood or later in life.
Autoimmune hypoparathyroidism may be isolated, or exist as
a part of autoimmune polyglandular syndrome type 1 or type
2. The former disorder is also inherited, but it usually occurs
by early adolescence and always before the age of 25. The
latter presents in adulthood in combination with adrenal
insufficiency, type 1 diabetes mellitus, or thyroid
autoimmune diseases[8,12,14,15].

In patients with idiopathic form of HP, adequate oral
calcitriol and calcium supplementation is needed in order to
restore calcium/phosphorus ratio and reduce the risk of basal
ganglia calcification[4,12,16]. There is no clear explanation
for the mechanism of brain calcification and hypocalcemia
association. It is suggested that increased calcium-phosphorus
complex formation plays an important role[4,12].

Most common clinical features are neurological,
including seizures, spasticity, choreoathetosis, tremor,
headache, vertigo, dysarthria, loss of consciousness.
psychiatric features include depression, manic symptoms,
irritability, aggression, or deterioration of intelligence[
6,7,10,11,15]. The impact of changes in calcium levels in the
QT interval in ECG recording is well-known. In our case,
electrocardiogram revealed prolonged QT interval, fully
reversed with normal serum calcium levels. Other features
include, positive Trousseau sign, decreased serum calcium,
and PTH levels. CT finding of bilateral brain calcifications
completed the diagnosis towards Fahr’s syndrome due to
hypoparathyroidism.

There is no standard course of treatment for Fahr’s
syndrome/disease. Recommended treatment is directed
towards symptomatic control of neurological manifestations
using anticonvulsant and antipsychotics treatment and
maintenance of electrolyte, and hemodynamic
balance[7,15,17]. In cases of Fahr’s syndrome due to
hypoparathyroidism, the neurological and psychiatric
symptoms usually improve with normalisation of plasma
calcium and phosphorus levels. It is recommended to obtain a
target serum calcium level in the low normal range[4,18]. The
subcutaneous application of synthetic PTH analogs are
recommended only in refractory forms with chronic
hypercalciuria and kidney complications[8,12,14,19,20]. Our
patient was initially managed with intravenous calcium and
continued with oral calcium supplement and calcitriol
preparations for maintenance of serum calcium in the low to
normal range.
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