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ABSTRACT 
Fahr’s syndrome is a rare neurological condition characterized by symmetrical and bilateral calcification of 
the basal ganglia associated with neuropsychiatric disorders. Calcification may also be found in other brain 
regions such as the dentate nucleus, thalamus, and cerebral cortex. Patients typically present with 
neuropsychiatric and movement disorders. We present a case of a 59-year-old female who came to the 
emergency department with tremors, hands and face rigidity, slurred speech, and headache. Laboratory 
findings revealed hypocalcemia, and a head CT scan revealed bilateral calcification of the basal ganglia. The 
patient was treated with calcium replacement therapy, and her symptoms were rapidly improved. 
 
Keywords: Fahr's syndrome; basal ganglia calcification; hypocalcemia; hypoparathyroidism; movement 
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INTRODUCTION 
Fahr’s syndrome is a rare neurological condition 
characterized by symmetrical and bilateral 
calcification of the basal ganglia associated with 
neuropsychiatric disorders. Calcification may also 
be found in other brain regions such as the dentate 
nucleus, thalamus, and cerebral cortex.1 The 
calcification is hypothesized to be due to abnormal 
brain calcium metabolism or an altered blood-brain 
barrier. Fahr’s syndrome may present as a primary 
or secondary disease to hypoparathyroidism. Fahr’s 
syndrome commonly affects people between the 40 
to 50 years of age.1,2  
 
The disease has an insidious onset with patients 
presenting with neurological and psychiatric 
symptoms such as bradykinesia, rigidity, tremors, 
mask-like facies, fatigue, slurred speech, muscle 
cramps, and dementia. Fahr’s syndrome is 
diagnosed by the finding of neurologic dysfunction 
and radiographic evidence of bilateral calcification 
of the basal ganglia.2,3 Currently, there is no specific 
treatment to limit the progression of calcification in 
the basal ganglia. The treatment is symptomatic to 
improve the neuropsychiatric symptoms.1,4 
 
CASE PRESENTATION 
We report a case of a 59-year-old female who came to 
the emergency department with tremors, hands and  

 
face rigidity, slurred speech, and a headache. She 
stated that her symptoms have been relapsing about 
three times a year for the last 8 years. She had been 
hospitalized every time the symptoms relapsed for 
electrolyte correction. Past laboratory workup had 
always revealed hypocalcemia by the time the disease 
relapsed. This year alone, she had been admitted to 
the hospital for 4 times despite taking daily calcium 
and vitamin D3 supplementation. The patient denied 
any prior surgery or working in a place with high 
exposure to radiation in the past.  
 
The patient was conscious, her vital sign 
examination was within the normal range as 
follows: blood pressure was 120/80 mmHg, heart 
rate was 90 beats per minute, respiratory rate was 
20 times a minute, body temperature was 36.8 °C. 
Physical examination shows hand tremor and hand 
rigidity; the patient’s hands were frozen in a closed 
position, and any attempts to open her hands failed. 
Her face was also rigid, which caused slurred 
speech. Due to a suspicion of electrolyte imbalance, 
the Chvostek and Trousseau test was done, and 
both tests elicited a positive result, which suggests 
hypocalcemia. Laboratory workup was done, and 
the laboratory examination revealed hypocalcemia 
and hypokalemia as shown in the table below. 
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TABLE 1: Laboratory findings on admission. 
 

Test Result Unit Normal Range 

Hematology    

Hemoglobin 12.0 g/dL 12.3-15.3 

Leukocyte 8,560 /mm3 4,500-10,000 

Thrombocyte 390,000 /mm3 150,000-450,000 

Hematocrit 38 % 35-47 

Clinical Chemistry    

Creatinine 0.55 g/dL 0.5-1.1 

Electrolyte    

Sodium 141 mmol/L 135-148 

Potassium 3.58 mmol/L 3.5-5.1 

Calcium 5.22 mmol/L 8.1-10.4 

 
Hypocalcemia is thought to occur as a manifestation of hypoparathyroidism. Head CT scan revealed bilateral 
calcification of the basal ganglia, as shown below. 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 1: Head CT scan revealing bilateral calcification of the basal ganglia. 
 

Due to the clinical findings of neurological 
symptoms such as tremors, muscle rigidity, and 
slurred speech, and a head CT scan revealed bilateral 
calcification of the basal ganglia, the patient was 
diagnosed with Fahr’s syndrome. The laboratory 
workup revealed hypocalcemia, which suggests that 
the disease might occur secondary to 
hypoparathyroidism. The definitive diagnosis of 
hypoparathyroidism was not established because of 
the limited ability of the laboratory to measure 
parathyroid hormone.  
 
The patient was treated with intravenous calcium 
gluconate replacement therapy. Seven cycles of 
calcium gluconate replacement were given to the 
patient until the calcium level returned to normal. In 
each cycle, 4 grams of calcium gluconate within 100 
ml of NaCl 0,9% was given within 1 hour, with 2-hour 
intervals between each cycle. After the calcium level 
returned to normal, the symptoms rapidly improved. 
The patient was discharged from the hospital and was 
prescribed calcium lactate 500 mg three times a day 
and vitamin D3 5000 IU twice a day. 
 
DISCUSSION 
Fahr’s syndrome is a rare neurological condition 
characterized by symmetrical and bilateral 
calcification of the basal ganglia associated with 
neuropsychiatric disorders. Calcification may also 
be found in other brain regions such as the dentate 
nucleus, thalamus, and cerebral cortex.1 Bilateral 

basal ganglia calcification are incidental finding in 
up to 15% of patients who undergo a head CT scan.  
 
The presence of bilateral basal ganglia calcification 
associated with the presence of neuropsychiatric 
symptoms is referred to as Fahr’s syndrome5. The 
neuropsychiatric symptoms that have been 
documented in various literature included 
psychiatric features such as dementia, hallucination, 
delusion, depression, manic symptoms, and anxiety, 
somatic symptoms such as Parkinsonism, seizures, 
headache, vertigo, paresis, dysarthria, and tremors.1 
Fahr’s syndrome should be differentiated from 
Fahr’s disease, in which basal ganglia calcification is 
caused by an unknown etiology, while Fahr’s 
syndrome basal ganglia calcification is secondary to 
a metabolic condition, infection, or genetic2,4.  
 
In our case, the most possible cause of Fahr’s disease 
is secondary idiopathic hypoparathyroidism, which 
explains why the disease has been commonly 
recurring over the year with constant findings of 
hypocalcemia every time she was hospitalized. The 
pathophysiology of basal ganglia calcification in 
Fahr’s syndrome secondary to hypoparathyroidism 
is thought to be caused by imbalances of calcium and 
phosphorous levels regulated by the parathyroid 
gland. Parathyroid hormone is responsible for 
maintaining calcium levels in cerebrospinal fluid 
and preventing phosphorous deposition in 
periventricular regions.6 
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Hypoparathyroidism is a rare endocrine disorder in 
which the parathyroid gland causes parathyroid 
hormone deficiency. Hypoparathyroidism is 
diagnosed by the finding of low serum calcium levels 
and low levels of parathyroid hormone.7,8 
Hypoparathyroidism can be familial with X-linked 
transmission, characterized by the absence or 
atrophy of the parathyroid gland, or acquired from a 
complication of a thyroidectomy. Less commonly, it 
occurs from an autoimmune disorder or metastasis 
of the parathyroid gland.5 
 
In Fahr’s syndrome secondary to hypoparathyroidism, 
the hypocalcemia caused by hypoparathyroidism 
would manifest as paresthesia, hyperreflexia, 
cramps, or tetany. The basal ganglia are a part of the 
brain that is involved in controlling voluntary 
movements. Bilateral basal ganglia calcification 
would manifest as extra-pyramidal syndrome, 
cognitive impairment, seizures, and psychiatric 
disorders 9,10  

 
To this date, there is no specific treatment for Fahr’s 
Syndrome. Current treatment is based on symptoms 
using antiepileptic and antiparkinsonian drugs and 
correction of serum calcium level with intravenous 
calcium gluconate or oral calcium with vitamin D 
supplementation.3,11 In our case, intravenous 
calcium gluconate with vitamin D supplementation 
brought the calcium serum level to normal, and the 
symptoms rapidly improved.  
 
CONCLUSION 
Fahr’s syndrome is characterized by symmetrical 
and bilateral calcification of the basal ganglia 
associated with neuropsychiatric symptoms. Fahr’s 
syndrome secondary to hypoparathyroidism is a 
rare disorder. It presents with neuropsychiatric 
symptoms such as dementia, hallucination, delusion, 
depression, manic symptoms, anxiety, Parkinsonism, 
seizures, headache, vertigo, paresis, dysarthria, or 
tremors. To this date, there is no specific treatment 
for Fahr’s syndrome. Symptomatic treatment and 
calcium correction therapy with vitamin D have 
been proven effective in treating Fahr’s syndrome in 
our case. 
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