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Case Report
Case 1

A 33 year-old lady was admitted to the intensive care unit (ICU) 
with the history of a generalized tonic clonic seizure (GTCS) following 
a road traffic accident (RTA) 8 days ago. Regarding her past medical 
history, the patient had undergone a thyroidectomy two years ago for a 
benign thyroid condition. Her physical examination was unremarkable 
and vitals were within normal limits. On neurological assessment, she 
had spastic quadriparesis with stiffness of the shoulder girdle muscles. 
Chvostek and Trousseau signs were elicitable.

On admission, blood investigations showed hypocalcemia (total 
calcium of 4.6 mg/dL (normal level 8.4-10.5). White blood cell count, 
and hemoglobin level were 21,600/mm3, and 9.6 g/dL, respectively. The 
levels of urea nitrogen and creatinine were normal (14 mg/dL and 0.9 
mg/dL, respectively). The parathormone (PTH) level was 2.3 pg/mL 
(normal level 15-65 pg/mL) with an albumin of 3.3 g/dL. Vitamin D 
was found to be 24.4 ng/dL. Computed tomography scan (CT scan) of 
the brain showed intracranial symmetrical calcifications of the basal 
nuclei with no compressive effect (Figure 1). The clinical examination 
and laboratory values and subsequent radiological investigations drove 
us to a diagnosis of Fahr’s syndrome secondary to endocrinological 
dysfunction due to post-thyroidectomy HPT.

She was managed conservatively in the ICU with intravenous 
calcium gluconate, and ampicilin/sulbactam for respiratory infection 
and started on supportive oxygen therapy via 60% venturi. She was 
sedated to reduce the muscle stiffness and spasms.

On the third day, post admission, we initiated oral calcium and 
calcitriol. On the sixth day, we took her out of sedation and the patient 
showed active movements but with loss of muscle strength. The total 
calcium reached a level of 8.9 mg/dL by the thirteenth day of initiation 
of therapy. On the sixteenth day, she was discharged, stable, but with 

Abstract
Background and importance: Fahr’s syndrome is also known as idiopathic calcification of the basal ganglia. 

It is described as a rare, degenerative, neuropsychiatric disorder characterized by seizures, extrapyramidal, and 
neuropsychiatric symptoms as a result of symmetric and bilateral calcifications within the basal ganglia. Involvement 
of the nucleus pallidus, the putamen, the dentate nucleus of the cerebellum, and the hemispheric white matter at the 
base of the skull, are common radiological hallmarks of this syndrome. The calcification probably occurs due to lipid 
deposition and demyelinization.

Clinical presentation: We present the case of a post thyroidectomy patient with hypoparathyroidism (HPT) with 
incidentally detected basal ganglia calcification (BGC). Retrospectively the patient was found to have hypocalcemia, 
secondary to a total thyroidectomy performed on her, 2 years ago. The second case was that of a 35 year old patient 
who presented with sudden onset of “worst headache of his life” since the previous night associated with multiple 
episodes of vomiting. Here we discuss our clinical dilemma and treatment strategy. 

Conclusion: In presence of BGC, HPT should be investigated, especially in patients who have undergone 
thyroidectomy, since in the early stage, the recovery could be expedited with a precise diagnosis and prompt treatment. 
This case report illustrated the benefits of calcium supplementation and calcitriol, even with the patient being in advanced 
stage of disease.
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mild disorientation. The scatter diagram showing the serum calcium levels 
during therapy is shown below (Figure 2). She has been on regular follow, 
ever since, and is asymptomatic since her discharge from the hospital.

Case 2

A 35 year-old patient presented with sudden onset of the worst 
headache of his life since the previous night. He was brought into the 
triage because of severe headache associated with multiple episodes 
of vomiting. On examination, his vitals were stable and neurological 

Figure 1: Computed tomography scan of the brain showed intracranial symmetrical 
calcifications of the basal nuclei.
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examination was unremarkable except for mild disorientation. His 
pupils were equal and reactive. An immediate plain CT brain was 
ordered which showed diffuse subarachnoid haemorrhage, especially in 
the supra-chiasmatic cistern and was highly suggestive of an aneurysmal 
bleed. Another peculiarity noted in the scan was the presence of 
significant calcification in the basal ganglia region (Figure 3). He was 
evaluated for the same and his serum calcium and PTH levels were well 
below normal values. The patient however had a sudden deterioration 
in his glascow coma scale (GCS), the following day, and was discharged 
against medical advice and discharged from the hospital. 

Discussion
Fahr syndrome or idiopathic calcification of the basal ganglia was 

first described by the German pathologist Karl Theodore Fahr in 1930, 
in a psychiatric patient with seizures, showing diffuse calcification in 
the cerebral vessels and basal ganglia [1].

Most common presentation are seizures, although rarely they 
present with extrapyramidal symptoms and neuropsychiatric signs. 
These symptoms have been explained by the symmetric, bilateral 
calcification within the nucleus pallidus, dentate nucleus, putamen 
and hemispheric white matter [2,3]. It is reported that in basal ganglia 
calcification, thalamocorticostriatal damage may trigger schizophrenia-
like syndrome with an incidence ranging from 0.3% to 1.2%, reported 
on routine radiological examinations [4].

The primary pathogenic mechanisms of BGC are unknown, albeit 
it is believed to be due to poor calcium and phosphorus homeostasis, 
usually encountered in HPT. It is also associated with hypokalemia, and 
low calcium/phosphorus ratio [5]. Lipid deposition and demyelinization 
have also been implicated as a possible causative factor.

Various studies have showed a direct link between parathormone 
and BGC [5]. Microscopic examination of representative samples have 
shown intracerebral small vessel within the basal ganglia, cerebellum 
and white matter to have perivascular mineralization [6], that consists 
mainly of zinc, iron and magnesium hydroxyapatite enmeshed in a 
protein rich stroma without collagen or mucopolysaccharides [7].

The most common cause for basal ganglia calcification are disorders 
of calcium-phosphate metabolism, though many other clinical 
conditions have been associated with BGC, including inflammatory, 
infectious, tumor, endocrine, hypoxic, vascular, toxic, metabolic, and 
genetic disorders (Table 1) [8].

Among these conditions, the commonest cause for FAHRs 
syndrome, by far, seems to be endocrine diseases [3].

Radiological evidence of basal ganglia calcification mandates a 
thorough investigation for HPT, since it is one of the most frequently 
detected and easily reversible cause for psychiatric and seizure disorders 
in a patient with Fahr’s syndrome.

The typical findings in untreated HPT include:

• Low circulation PTH levels

• Hypocalcemia

• Hyperphosphatemia

• Low levels of 1, 25-dihydroxyvitamin D

• Relatively high urinary calcium excretion. 

Figure 2: Scatter diagram showing the Serum calcium fluctuation throughout 
hospitalization.

 
Figure 3: Plain CT of the brain (axial) (a) showing diffuse SAH within the optico-
chiasmatic cistern (b) showing dense calcification within the basal ganglia 
region.

Inflammatory

Cytomegalovirus infection
Epstein Barr virus

Toxoplasmosis
Tuberculosis
HIV infection

Neurocysticercosis
Neurobrucellosis

Toxic

Carbon monoxide poisoning
Lead poisoning

Hypervitaminosis D
Radiotherapy

Metabolic and 
degenerative

Senility
Mitochondrial encephalopathies

Leukodystrophic diseases
Motor neuron disease

Myotonic muscular dystrophy
Carbonic anhydrase deficit

Biopterin deficit

Endocrine
Hypoparathyroidism

Pseudohypoparathyroidism
Hyperparathyroidism

Tumoral Astrocytomas

Others 

Malabsorption
Downs syndrome

Lupus
Tuberous sclerosis

Athrogriposis
Autosomal recessive 

Hypoxic and vascular
Arteriovenous malformations 

Calcified infarct
Ischemic encephalopathy

Table 1: Conditions associated with Basal Ganglia Calcification (BGC) on 
Neuroimaging.
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Laboratory evaluation also should include serum creatinine, and 
magnesium levels.

In our case, the patient had undergone a total thyroidectomy with 
possible inadvertent removal or damage to the parathyroid glands, 
which had rendered her to a hypoparathyroid state [7,9]. Treatment 
is usually directed to this identifiable cause [10] and can prevent 
calcifications and neurophysiological disorders [3,5].

Studies have shown that patients with seizures, parkinsonism and 
psychiatric symptoms respond well to correction of hypocalcemia to 
normal values and show poor response to anticonvulsants and other 
standardized treatments [3]. Dementia however has a poor response 
to this form of treatment and is generally irreversible. It is noteworthy 
that the prognosis is variable, cannot be predicted and is unrelated to 
the extent of calcifications [11]. Death is usually due to neurological 
deterioration [11].

Treatment of HPT, unlike other endocrine disorders, is not by 
replacement of the missing hormone, albeit subcutaneous synthetic 
preparation is available and used in refractory cases [1]. The standard 
line of management involves calcium and vitamin D supplementation 
with a goal to maintain a serum calcium and phosphorous level within 
the normal range, 24-hour urine calcium under 7.5 mmol/day (300 mg/
day) and calcium-phosphate product under 55 mg/dl (4.4 mmol/L)

Though a rare clinical diagnosis, Fahr’s syndrome should be 
considered in patients with neuropsychiatric disturbances and seizure 
disorder. In presence of BGC, HPT should be investigated, especially 
in patients who have undergone thyroidectomy, since in early stages 
this could be reversed with prompt and early diagnosis and treatment. 
This case report highlights the benefits of calcium supplementation and 
administration of calcitriol, even with the patient being in advanced 
stage of the disease.
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