
 

 

CASE REPORT AND SYSTEMATIC LITERATURE REVIEW: 
FAHR’S DISEASE WITH NONFEBRILE EPILEPTIC SEIZURE  
 
 
 
 
 
              ABSTRACT  
 

Fahr's disease is a very rare condition characterized by 
abnormal, symmetrical, and bilateral deposits of calcifications 
in the basal ganglia without an identifiable cause. Fahr's 
disease must be differentiated from Fahr's syndrome, which 
is also a rare anatomo-clinical entity, characterized by the 
presence of intracerebral calcifications located in the basal 
ganglia, most often associated with phosphocalcic 
metabolism disorders, primarily hypoparathyroidism. 
 
While Fahr's syndrome involves secondary intracerebral 
calcifications,Fahr's disease is primary or idiopathic with 
autosomal dominant or recessive inheritance. There are 
sporadic and familial forms. 
 
The clinical presentations of Fahr's disease vary and can 
include confusion syndromes, cognitive disorders, cerebellar 
syndrome, abnormal movements, psychiatric syndrome, or 
epilepsy. There are also asymptomatic forms. 
 
We report the case of a 13-year-old boy with Fahr's disease 
revealed by an non-febrile epileptic seizure. The patient’s 
brother has similar epileptic manifestations. The medical 



 

 

history, clinical, biological anc radiological findings were 
supportive of a familial form of Fahr’s disease. 
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         INTRODUCTION  
 
Fahr's disease, also known as idiopathic basal ganglia 
calcification (IBGC), was first described by Theodor Fahr in 
1830. Fahr's syndrome, or secondary calcifications, is 
radiographically defined by the presence of striato-pallido-
dentate, non-arteriosclerotic, bilateral, and symmetrical 
calcifications(1). 
 
Epidemiologically, according to the Fahr's disease registry, the 
prevalence is 1/1,000,000 in the general population, with 
67% of the studied population being symptomatic(2). 
 
It is a rare condition with neuro-psychiatric or epileptic 
manifestation(4). The idiopathic form, or Fahr's disease, 
corresponds to sporadic or familial forms with autosomal 
dominant inheritance. 
 
Genetically, mutations have recently been identified. Fahr's 
disease with a genetic component is referred to as primary 
familial brain calcification(2). 



 

 

 
We report the case of a 13-year-old child who came to the 
pediatric emergency with a nonfebrile epileptic seizure  
associated with abnormal movements. The patient’s  
biological and radiological assessments revealed Fahr's 
disease. 
 
 
CASE REPORT  
 
            A 13-year-old boy came  to the pediatric emergency 
department with a tonic epileptic seizure and abnormal 
movements. In his medical history, there was no neonatal 
distress, no medication use, he had been wearing corrective 
lenses for 4 years, no history of dog bites, good psychomotor 
development, good school performance, and no history of 
head trauma. The child had been experiencing absence 
seizures for a year. The patient’s  brother is already being 
treated for epilepsy. There is also a history of first-degree 
consanguinity. 
 
The complaint started with a sudden onset of abnormal 
movements and torticollis(twisted neck) with spontaneous 
regression. The progression was marked by the onset of 
generalized tonic seizures multiple times, more than 5 times, 
which prompted the family to seek emergency care. 
 
On clinical examination, the patient was conscious,had a 
normal orientation to place and time, and had GCS  of 15/15. 
Vital signs were in normal limit for his age, blood pressure 
119/80, heart rate 80 bpm, respiratory rate 18 breaths per 



 

 

minute, oxygen saturation 98% ,temperature 37.4°C and 
capillary blood glucose was 0.86 g/l, normal.The patient 

presented  a generalized tonic seizure with opisthotonos 
posture and spasmodic torticollis lasting about 10 minutes 
with spontaneous resolution without deficit or postictal 
coma. Additionally, the mother reported previous epileptic 
seizures. 
 
The brain CT scan showed a calcified appearance of the 
lenticular and dentate nuclei bilaterally and symmetrically. 
There were also right frontal subcortical calcifications without 
mass effect, no midline shift, and the cisterno-ventricular 
system had normal appearance and morphology (Fig.1). The 
brain MRI revealed signal abnormalities of the dentate nuclei 
of the cerebellum as well as the basal ganglia and thalami in 
T1 hyperintensity, indicative of calcifications. There were no 
other parenchymal signal abnormalities in the supratentorial 
and infratentorial regions or osseous signal abnormalities. 
 
To distinguish between Fahr's disease and Fahr's syndrome 
required initial assessment for the most common etiologies 
of cerebral calcifications. The following diagnostic work up 
investigations were done to rule out all secondary causes of 
brain calcifications.  
 
The laboratory investigations showed a normal blood count, 
C-reactive protein was negative, normal blood Urea and  
electrolytes with Sodium at 142 mmol/L and Potassium at 
3.60 mmol/L. Urea 0.16 g/l , Creatinine 5mg/l and an 
estimated GFR  using the CKD-EPI formula of 165 
ml/min/1.73 m². Phosphocalcic metabolism was normal with 



 

 

corrected total serum calcium at 2.957 mg/L, serum 
magnesium at 2.01 mg/dL, phosphorus at 48 mg/L, Vitamin D 
(25-OH D2-D3) at 35 ug/L, and PTH at 27 pg/mL. Liver 
function test was normal: ALP 222 UI/L, ALT 23 UI/L, AST 42 
UI/L, GGT 16 UI/L. Thyroid function was normal: TSH 2.12 
µUI/mL, FT3 6.10 pmol/L, FT4 17.40 pmol/L, and cortisol 
(9:15 AM) 244 nmol/L. The immunological workup was 
negative (anti-DNA antibodies, anti-soluble nuclear antigens, 
anti-cytoplasm, antinuclear antibodies). The metabolic 
workup showed no abnormalities. Other radiological exams 
were unremarkable. An ultrasound of the neck showed no 
abnormalities, parathyroid glands were unremarkable, and a 
renal ultrasound was without anomalies. A standard X-ray of 
the upper and lower limbs showed no abnormalities, no soft 
tissue calcifications. Chest x ray and  electrocardiography 
exmination were normal.The ophthalmological examination 
revealed reduced visual acuity. The rest of the 
ophthalmological examination was unremarkable with a 
normal fundus examination. 
The calcifications in the patient’s imaging with normal 
calcium and phosphorus metabolism is a hallmark of Fahr’s 
disease thus eliminating other causes of intracerebral 
calcifications.  
 
The child was put on an antiepileptic treatment with 
levetiracetam. The evolution was marked by significant 
clinical improvement and the disappearance of abnormal 
movements. Routine clinical monitoring is done regularly to 
monitor the evolution of the disease.  
 
 



 

 

 

 
 
Figure.1 : A brain CT scan showing calcifications of the basal ganglia in our 
patient. 
 
 
 
 
 
 



 

 

 
 
 
Figure.2 :  
A brain MRI showing calcifications of the dentate nuclei of the cerebellum, 
basal ganglia, and thalami. 
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    Idiopathic intracerebral calcification, or Fahr's disease, is 
characterized by bilateral and symmetrical calcium deposits 
in the basal ganglia and other regions of the cerebral 
cortex(4,9). It is a very rare neurodegenerative disease with a 
genetic component and autosomal dominant transmission, 
but there are also cases of autosomal recessive 
transmission(19). The disease was first described in 1830 by 
German neurologist Karl Theodor Fahr. 
 
Epidemiologically, the incidence is 1/1,000,000 with fewer 
than 200 documented cases of Fahr's disease(6). Fahr’s  
disease has a relative male predominance with a sex ratio of 
2:1 and affects middle-aged patients with few cases reported  
among young individuals. Our patient presented the disease 
at a very young age, 13 years which is very interesting due to 
the rarity of the disease in younger populations.   
     It is important to distinguish Fahr's syndrome, which 
involves secondary intracerebral calcifications, from Fahr's 
disease, thereby the importance of a diagnostic criteria. 
 
The diagnosis of Fahr's disease is made after excluding known 
causes of basal ganglia calcifications. 
 
     The diagnostic criteria for establishing the diagnosis are as 
follows(7): 
 
  1.Bilateral calcifications are found in the basal ganglia or 
other brain areas on brain imaging. 
  2.Progressive neurological deterioration with symptoms of 
motor decline and/or neuropsychiatric changes. 



 

 

  3.The disorder appears in the fourth or fifth decade of life 
but can begin in childhood. 
  4.There are no biochemical abnormalities or somatic 
characteristics suggesting mitochondrial or metabolic 
disorders or other systemic conditions. 
   5.No etiology of infection, poison, or trauma is found. 
   6.Autosomal dominant inheritance is supported by a family 
history of the disease. 
   7.In the absence of bilateral calcifications (criterion one) or 
progressive deterioration of neurologic and neuropsychiatric 
symptoms, the diagnosis is confirmed by a positive family 
history (criterion two). 
There’s another diagnostic criteria proposed by Saleem(19) et 
al and Perugula et al(20). 
 
Table 1. 
 

 



 

 

 
Our patient meets the criteria for Fahr’s disease after our 
laboratory,imaging and molecular investigations ruled out 
other causes of brain calcifications.  
          Histologically, calcium phosphate is the main 
component of the mineral deposits in the basal ganglia. The 
clinical expression of the disease is highly heterogeneous. It is 
asymptomatic in 30% of cases and symptomatic in 70%, with 
symptoms including cognitive disorders, psychiatric disorders, 
delirious episodes, seizures, dysarthria, abnormal movements 
(akinetic-rigid syndrome, dystonia, or hyperkinetic 
movements, chorea, and dyskinesias). Cranial nerve 
involvement and benign intracranial hypertension are rare(8). 
Isolated headaches have been reported. Our patient 
presented seizures and abnormal movements. 
 
           The pathophysiological mechanism of the condition 
remains unknown. The brain CT scan is the radiological 
examination of choice(9). It reveals symmetrical calcifications 
of the putamen, globus pallidus, caudate nuclei, dentate 
nuclei of the cerebellum, or thalami. The white matter of the 
internal capsule, cerebellum, and cortical band are less 
commonly affected. Calcifications intensify with age. Our 
patient’s symptoms aggravated with age as her mother 
reported episodes of seizures and absence epilepsy before 
the day he experienced the generalised tonic clonic seizures. 
The correlation between the extent of calcifications and 
clinical severity is assumed but not proven(10). 
 
MRI shows magnetic susceptibility artifacts on T2-weighted 
gradient echo images(11). 



 

 

 
Recently, four genes have been identified. The SLC20A2 gene 
(chromosome 8) encodes PiT2, an inorganic phosphate and 
sodium co-transporter(13). The mutation leads to loss of PiT2 
function, resulting in the accumulation of inorganic 
phosphate and then calcium phosphate in the extracellular 
cerebral space, smooth muscle cells, and pericytes of the 
vessel walls. A second gene mutation, PDGFRB (chromosome 
5), has been identified(14). It encodes PDGFR β (platelet-
derived growth factor receptor β). The receptor for this 
growth factor is present in vascular smooth muscle cells and 
pericytes. The mutation leads to disruption of the blood-brain 
barrier and calcification of brain microvessels. The PDGFB 
gene mutation (chromosome 22), which encodes PDGFB 
(platelet-derived growth factor B), was later discovered, 
leading to the same consequences(15). Finally, a mutation in 
a fourth gene, XPR1 (chromosome 1), has been identified(16). 
It acts as an exporter of inorganic phosphate. 
 
        In summary, primary brain calcifications could result 
from two pathophysiological pathways. The first is an 
alteration of phosphocalcic metabolism, and the second is an 
alteration of the blood-brain barrier. The severity of clinical 
expression is linked to the nature of the responsible gene, 
advanced onset age, and male sex. The cause of sporadic 
cases remains to be discovered, as well as factors promoting 
neurological and psychiatric signs(18). 
 
The diagnosis of Fahr's disease is made after excluding the 
most common causes of brain calcifications, searching for a 
leukocyte mitochondrial DNA mutation, and performing a 



 

 

muscle biopsy to look for a TREX1 mutation. TREX1 encodes a 
DNA polymerase and is involved in neuro-lupus. 
 
         The differential diagnosis of Fahr's disease is based on 
the search for a phosphocalcic metabolism disorder (hyper- 
or hypoparathyroidism, pseudohypoparathyroidism), 
mitochondrial disease (MELAS, MERRF), systemic disease 
(systemic lupus erythematosus, systemic sclerosis), metabolic 
disease (metachromatic leukodystrophy, hexosaminidase A 
and B deficiencies, Krabbe disease), infectious encephalitis, or 
calcified tumor. Fahr's disease presents as either sporadic 
cases or familial cases with autosomal dominant transmission 
with low clinical penetrance. 
 
Our patient presented the typical criteria of Fahr's disease in 
the absence of phosphocalcic metabolism disturbance or 
other causes of calcification, with a family history suggesting 
idiopathic Fahr's disease. 
 
         The therapeutic management of Fahr's disease is 
symptomatic treatment. Antiepileptic treatment is 
implemented if necessary. 
Our patient received antiepileptic therapy for the seizures.  
 
 
 
           CONCLUSION  
 
       Fahr's disease, or Idiopathic Basal Ganglia Calcification 
(IBGC), is a very rare disease. The diagnosis relies on a 
combination of clinical, biological, and radiological evidence. 



 

 

Fahr's disease encompasses various undefined congenital or 
metabolic pathologies. The genetic form requires a genetic 
investigation to look for the presence of a familial form. 
Fahr’s disease is characterized by bilateral abnormal  brain 
calcifications, most commonly calcium deposits in the basal 
ganglia with a variety of heterogenous clinical presentations.  
Our case report is interesting given the rarity of this disease, 
the young age of our patient which differs from previous 
literature which reported cases of patient of  old age between 
the ages of 40-50 years. Clinical presentation by epileptic 
seizures in Fahr’s disease is also rare hence the importance of 
reporting this case. Currently, there is no treatment to halt 
the progression of the disease. 
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