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CT Diagnosis of Fahr disease, a case report
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Introduction
Fahr's disease is a rare inherited or sporadic neurological
disorder with a prevalence of <1/1,000,000, with a higher incidence
reported among males and a typical age of onset in the 4th–6th
3rd-5th decade of life [1]. Fahr’s disease, or idiopathic striopallido
dentate calcinosis, or idiopathic basal ganglia calcification is a rare
clinical entity characterized by bilateral and symmetrical intracerebral
calcifications of the basal ganglia, thalamus, dentate nucleus and
centrum semiovale in the absence of any metabolic abnormality
including hypoparathyroidism [2,3]. Within the basal ganglia, the
globus pallidus is the most frequent site of calcification, but deposits
may be present in the putamen, caudate nucleus, and internal capsule,
dentate nucleus of the cerebellum, thalamus, and the periventricular
white matter [4,5]. Sporadic and family cases have been reported [4,5].
It is usually inherited by an autosomal dominant pattern, although
sporadic and autosomal recessive cases had also been reported. In 1930,
the calcifications of the basal ganglia named “Fahr’s disease”, after the
German neuropathologist Karl Theodor Fahr [6]. The disease was first
radiologically defined it by Fritzcher in 1935 [7]. Fahr’s disease should
be differentiated from Fahr’s syndrome. The Fahr’s disease is used for
primary basal ganglia calcification, and the Fahr syndrome is used for
basal ganglia calcifications associated with low serum levels of calcium
and phosphorus, which usually occur in hypoparathyroidism [8-10].
Both entities are defined by bilateral intracranial calcification with
neuropsychiatric symptoms and extrapyramidal disorder [11].

CT of the brain revealed bilateral and symmetric, extensive,
irregular, amorphous, calcifications involving the basal ganglia (caudate
nucleus, globus pallidus, lentiform nucleus, and putamen), thalamus
and dentate nucleus (Figures 1-4). Axial Noncontrast CT images
of the brain in the level of posterior fossa show bilateral, dense and
extensive calcifications involving the dentate nuclei and white matter
of cerebellum with preserved cerebellar hemispheres. Note the “sun
ray” calcification around the bilateral dentate nuclei (Figure 1). Axial
Noncontrast CT images of the brain in the level of basal ganglia and
lateral ventricles show bilateral, dense and extensive calcifications in the
basal ganglia (caudate nucleus, globus pallidus, lentiform nucleus, and
putamen). It is evident that the brain parenchyma does not show focal
pathological changes. Calcifications are also seen in the choroid plexus
of the ventricular system (Figure 2).
Based on the clinico-radiological and biochemical findings, the
provisional diagnosis of idiopathic striopallidodentate calcinosis or
Fahr’s disease was strongly suggested.

Discussion
Fahr's disease is characterized by clinical heterogeneity and can
be asymptomatic or associated with neuropsychiatric manifestations
[4,5,12,13]. Fahr's disease is more frequent among middle-aged patients.

The most common neurological signs are a headache, vertigo,
syncope, movement disorders, seizures, paresis, spasticity, speech
disorders, parkinsonism, chorea, and orthostatic hypotension [4,5] but
it is also known that the disease may be completely asymptomatic [12].
Computed tomography is the preferable method of localizing
and assessing the extent of cerebral calcification. The most frequently
affected area is the lenticular nucleus, especially the globus pallidus.
Calcifications in the putamen, thalami, caudate, and dentate nuclei
are also common. Calcification seems to be progressive and gradual.
However, because of the frequency of asymptomatic patients, the
incidental diagnosis in patients undergoing brain CT scan for other
reasons is possible.

Presentation of case (Case report)
Here in, we present a case of a 56-years-old male with a 6
months history of seizures and headache came for noncontrast
computed tomography of the brain. Clinical examination revealed
normal orientation to time, place and person with a normal level
of consciousness. The neurological and physical examination was
unremarkable. Laboratory examinations including blood levels
of glucose, iron, calcium, ferritin, and parathormone were within
normal limits.
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Figure 1. Noncontrast CT of the brain in the level of posterior fossa (A) and (B): Axial
CT images show bilateral, dense and extensive calcifications involving the dentate nuclei
and white matter of cerebellum with preserved cerebellar hemispheres in 56 years old man.
Note the “sun ray” calcification around the bilateral dentate nuclei.
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The true prevalence of Fahr's disease is unknown, but an incidence of
basal ganglia calcifications ranging from 0.24% to 2% has been reported
in consecutive radiologic studies, showing an evident relationship with
increasing age [13,14,]. Tedrus et al. [13] reported an incidence of 0.68%
among 3.662 cranial CT scans analyzed. It should be emphasized that
there are other conditions like hypothyroidism, systemic scleroderma,
systemic lupus erythe
matosus, toxoplasmosis, neurocysticercosis,
neurobrucellosis, tuberous sclerosis, neonatal anoxia, idiopathic
hemochromatosis, heavy metal and carbon monoxide intoxication, and
radiotherapy can also produce intracerebral calcifications [4,13-15].
These diseases cause bilateral and non-symmetric cerebral calcifications
mainly located in the basal ganglia and cerebellum [4,13].
Fahr's disease should be diagnosed based on clinical aspects,
neuroimaging findings and the exclusion of other primary causes. It
may occur in a sporadic or familial manner [4,5]. Geschwind et al.
[16], in a genetic study, described a dominant autosomal inheritance
of the hereditary form of Fahr's disease and suggested that the
disease is caused by mutations in genes located on the long arm of
chromosome 14.
The main neurological manifestations of FD include motor
disorders such as parkinsonism, dystonia, tics, speech alterations,
epilepsia, and motor deficits, which are probably due to the involvement
of the frontostriatal motor system [4,5,17].
Figure 2. Noncontrast CT of the brain in the level of basal ganglia and lateral ventricles
(A) and (B): Axial CT images clearly show bilateral, dense and extensive calcifications in
the basal ganglia (caudate nucleus, globus pallidus, lentiform nucleus, and putamen) in 56
years old man. It is noticeable that the brain parenchyma does not show focal pathological
changes. Calcifications are also seen in the choroid plexus of the ventricular system.

Figure 3. Coronal reformatted noncontrast CT scan images of the brain. (A) In the level
of posterior fosse CT image clearly show bilateral, dense and extensive calcifications
involving the dentate nuclei and white matter of cerebellum. (B) In the level of the frontal
horns of the lateral ventricles, CT image clearly shows bilateral, dense and extensive
calcifications in the basal ganglia (caudate nucleus, globus pallidus, lentiform nucleus, and
putamen) in 56 years old man.

The most common radiologic feature of Fahr's disease is the pres
ence of small bilateral intracranial calcifications which are usually
restricted to the globus pallidus, but may also affect the putamen,
caudate nucleus, thalamus, dentate nucleus and white matter of the
cerebral hemispheres [5,18-20]. Lester et al. [18] reported an atypical
case of Fahr's disease which devel
oped stroke-like symptoms and
progressed to extrapyramidal syndrome. Cranial CT demonstrated
extensive bilateral and symmetric intracranial calcifications located
at usual sites such as the basal ganglia and cerebellum and at unusual
sites such as the temporal and frontal periventricular white matter and
semioval centers. Intracranial calcifications can be detected incidentally
in up to 0.3–1.2% of CT examinations of the brain. 3 CT scanning is
an easy test with maximum sensitivity and allows the easy diagnosis of
Fahr's disease [21,22]. Radiologists may detect bilateral abnormalities
of the basal ganglia and thalamus in different acute and chronic clinical
situations. The neuroimaging diagnosis is also influenced by detection
of abnormalities involving other parts of the brain, especially the
cerebral cortex, brainstem, and white matter. Important alternatives
in the radiologic differential diagnosis for Fahr’s disease include
hypoparathyroidism or pseudohypoparathyroidism (end-organ
resistance to parathyroid hormone), which can be confirmed with
measurements of serum calcium, phosphorus, and parathyroid hormone
levels. Pseudohypoparathyroidism, in which there is no abnormality
of calcium metabolism in asymptomatic patients, is another possible
diagnosis in patients with widespread cerebral calcification [23].
Some of the intracranial structures calcify and considered
physiological with aging, are pineal gland 60%, habenular commissure
30%, choroids plexus 10%, dura mater 7%, petroclenoid, interclenoid
ligaments 12%, pituitary gland and carotid arteries [24]. There are
various causes of pathological calcifications in brain parenchyma, they
may be infective, traumatic, metabolic and congenital conditions [21].

Figure 4. Sagittal reformatted noncontrast CT scan images of the brain (A) and (B): CT
image clearly show dense and extensive calcifications involving the dentate nuclei and
white matter of cerebellum. Also clearly show dense and extensive calcifications in the basal
ganglia (caudate nucleus, globus pallidus, lentiform nucleus, and putamen) in 56 years old man.
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Intracranial calcifications may sometimes be observed on plain
radiographs and frequently revealed by CT in normal older people. CT
is the best modality to evaluate intracranial calcifications.
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Regarding this case the patient’s age, presenting symptoms, location
and volume of calcification are so extensive is suggestive to diagnose the
Fahr’s disease according to criteria described in the various literature.
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