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Fahr's disease in two siblings in a family: A case report
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Abstract. Idiopathic basal ganglia calcification, also known
as Fahr's disease, is a rare neurological disease characterized
by basal ganglia calcification, Parkinsonism and psychiatric
symptoms. The majority of patients with Fahr's disease are
adults. The present study describes the cases of two patients
with Fahr's disease. The patients were brother and sister and
their parents were close relatives. The onset age of Fahr's
disease in these two patients was early, with the onset age of
the brother being in the teens and the sister in early childhood.
The patients exhibited different clinical manifestations. The
main symptoms of the male patient were Parkinson's disease
appearance and the loss of the ability to carry out simple
calculations, while the main symptoms of the female patient
were grand mal seizures and cerebellar ataxia. Although the
two patients had distinct clinical manifestations, they both
had similar intracranial multiple calcifications. The computed
tomography scan remains the main method used in the
diagnosis of Fahr's disease. Following treatment with dopa-
mine and a dopamine receptor agonist, the extra-pyramidal
symptoms of the male were significantly relieved. The female
patient was administered antiepileptic drugs and there was no
recurrence of epilepsy following treatment.

Introduction

Fahr's disease is a relatively rare neurological disease (1),
which is characterized by basal ganglia calcification (2).
Fahr's disease is generally of autosomal dominant or recessive
inheritance, but the disease-causing gene is not known (3). It is
reported that the disease locus is predominately distributed on
chromosome 14q (4,5), and the disease is primarily inherited
by the autosomal dominant pattern (6); however, the etiology
and pathogenesis of Fahr's disease are not fully understood.
Fahr's disease is generally characterized by extra-pyramidal
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ganglia calcification,

symptoms, but sometimes the patients have other clinical mani-
festations, such as psychiatric abnormalities (7) and cognitive
impairment (8). The possible pathological mechanism of Fahr's
disease is the deposit of calcium, eosinophilic material and
lipids around the small arteries and veins (9). Fahr's disease is
a central nervous system disease which causes neurological,
mental and cognitive impairment due to abnormal calcium
salt deposition (10,11). Basal neuron infarction in small blood
vessels is blocked following ischemia. Calcification increases
with the progression of Fahr's disease with age (12). Neuronal
damage in Fahr's disease may be evident by stroke-like
events or epileptic seizures, and cognitive dysfunction (10,13).
Furthermore, Fahr's disease is associated with pyramidal tract
damage, ataxia, Parkinson's syndrome, rigidity, hypokinesia,
tremors, choreoathetosis, and psychiatric and mood disor-
ders (9-12). The preferred method for evaluating the extent
of cerebral calcifications and diagnosing Fahr's disease is the
computed tomography scan (9). Currently, Fahr's disease is
mainly treated with symptomatic treatment (14). No cure or
a standard course of treatment is available for the treatment
of Fahr's disease and the prognosis of the disease is hard to
predict (15).

Case report

In the present study, two cases of patients with Fahr's disease
were reported. Prior written and informed consent was
obtained from both patients and the study was approved by
the Ethics Review Board of Wenzhou Medical University
(Wenzhou, China). The propositus was a 31-year-old
male. At the time of the patient's admission to hospital in
February 2012, he had progressive extra-pyramidal signs and
had experienced progressive deterioration of motor function
and calculation ability. The patient had experienced move-
ment problems for 15 years, although he had a fully developed
male body. Neurological examination showed that the patient
had a poor calculation ability; for example, he could not
calculate the result of simple mathematical problems such
as 93-7. The patient also had hypermyotonia, particularly in
the lower part of the body, which caused compulsive hypoki-
nesia and abnormal gait. As a result, he could not maintain
coordination and his walking gait was fairly slow. Although
the patient had normal muscle tone, examination revealed
that both of the bilateral Babinski's signs were negative.
Biochemical examination showed that levels of parathyroid
hormone (PTH), serum calcium, serum phosphate and cere-
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brospinal fluid (CSF) were all in the range of normal values.
CT scanning showed multiple bilaterally symmetrical calcifi-
cation lesions in the regions of the basal ganglia, cerebellum,
thalamus and subcortical white matter (Fig. 1A). Magnetic
resonance imaging (MRI) results indicated encephalatrophy.
Following treatment with dopamine and an agonist of the
dopamine receptor, the patient showed less hypermyotonia and
he moved more quickly than before; however, his calculation
ability remained unimproved.

Subsequent to talking with the propositus and his relatives,
we learned that his sister, now aged 29, was also a victim of
Fahr's disease. The sister began her epileptic seizure history
when she was two years old and the seizure was a generalized
seizure; however, there was no history of epilepsy in the other
family members. She received continuous antiepileptic drug
therapy and was fortunate to become pregnant, giving birth to
a healthy child. When the sister was 25, she exhibited a failure
to walk steadily, and gradually showed speech disorders, char-
acterized by a progressively slurred speech. She had a normal
female body but neurological examination showed that she had
ataxia and slurred speech without extra-pyramidal symptoms.
CT scanning showed that she also had symmetrical calcifica-
tion in the regions of the basal ganglia, cerebellum, thalamus
and subcortical white matter (Fig. 1B). This CT presentation

was consistent with that of her brother. MRI results also indi-
cated encephalatrophy and biochemical examination revealed
that levels of PTH, serum calcium, serum phosphate and CSF
were all within normal ranges.

The parents, who were cousins, had no clinical symptoms
and lived a normal life. Biochemical examination revealed
that they had normal levels of PTH, serum calcium and serum
phosphate. Similarly, the children of the patients and of the
patients' sister had normal brain CT results and normal levels
of PTH, serum calcium and serum phosphate.

Since Fahr's disease is very rare, we explored the history
of the family and collected blood samples. The family tree is
shown in Fig. 2. Long-term follow-up is to be performed in the
family members to observe any changes in intracranial calci-
fication, as revealed by brain CT. In order to clarify whether
the case is sporadic or familial, image scanning of the parents
and other kindred is a reliable method. To reveal the genetic
inheritance in the family, we plan to carry out gene detection
once the informed consent of the family members is obtained.

Discussion

The etiology of Fahr's disease is unclear. Clinical data show
that the majority of the patients with Fahr's disease are



adults (16), and Fahr's disease is generally characterized by
extra-pyramidal symptoms (10,17). For the two cases in this
study, the patients first showed the featured symptoms when
they were a toddler (female) and teenager (male). Although
the brain CT results were similar, the symptoms of the
two patients were different. The male patient only showed
extra-pyramidal signs, although the CT scanning showed
calcification lesions in the subcortical white matter. The
female patient only had the symptom of seizure, although
there was calcification in the basal ganglia. This may be
due to the loci and degree of calcification, which cannot be
detected by CT scanning. Alternatively, the different clinical
manifestations may be associated with the disease duration
and the initially involved lesion sites. The prognosis is vari-
able and hard to predict (18). The calcification may become
aggravated as the patients grow older and thus the symptoms
may also become worse. Additionally, this may be due to
the fact that there are different neural pathways in different
lesion sites and that the metabolic levels of glucose decrease
in these lesion sites. Studies have shown that decreases in
the level of glucose metabolism is not only confined to the
calcification, but also affects other calcification sites, and
that functional changes occur earlier than the emergence of
calcification (10,19,20).

CT is a common method for the diagnosis of Fahr's
disease (17). If symmetrical calcification lesions are found
in the regions of the basal ganglia, cerebellum, thalamus and
subcortical white matter, and other diseases are excluded, a
diagnosis of Fahr's disease should be considered. To confirm
the diagnosis of Fahr's disease, the family history of patients
and a long-term follow-up should be performed. In the
process of clinical diagnosis of Fahr's disease, other causes
of intracranial calcification, such as tuberous sclerosis,
Down's syndrome, Tay-Sachs disease, Cockayne syndrome
and hypoparathyroidism, must be ruled out.

There are no radical treatments for Fahr's disease. Both
cases were treated with symptomatic support. The male
patient received dopamine and a dopamine receptor agonist.
After one month of treatment, his extra-pyramidal symptoms
were significantly relieved. The female patient was given
antiepileptic drugs. There was no recurrence of epilepsy
subsequent to treatment; however, there were no effective
drugs or therapies for the cerebellar ataxia and slurred
speech.
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