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Abstract

Fahr’s syndrome is a rare, degenerative, and neuropsychiatric dis-
order characterized by seizures, extrapyramidal, and neuropsychi-
atric symptoms as a result of symmetric and bilateral calcifications 
of the nucleus pallidus, the putamen, the dentate nucleus of the 
cerebellum, and the hemispheric white matter at the base of the 
skull. The female patients, who has 53-year-old, was admitted in 
the intensive care unit with status epilepticus for 24 hours associ-
ated to acute respiratory failure due to aspiration pneumonia. She 
had undergone a thyroidectomy 22 years ago, when she started 
involuntary lasting muscular contractions of the upper extremi-
ties, which progressed to convulsions throughout the years. There 
were Chvostek and Trousseau signs. Laboratory tests showed ionic 
calcium of 0.55 mmol/L. Computed tomography scan of the brain 
showed intracranial symmetrical calcifications of the basal nuclei, 
semioval center, occipital, and cerebellar cortex. According to the 
clinical presentation, examination findings, and subsequent inves-
tigation exams, our case was diagnosed as Fahr’s syndrome due to 
post-thyroidectomy hypoparathyroidism. Fahr’s syndrome should 
be considered in patients with neuropsychiatric disturbances and 
seizure disorder, especially following thyroidectomy.
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Introduction

Fahr’s syndrome is a rare, degenerative, and neuropsychi-
atric disorder characterized by seizures, extrapyramidal and 
neuropsychiatric symptoms as a result of symmetric and 
bilateral calcifications of the nucleus pallidus, the putamen, 
the dentate nucleus of the cerebellum (striato-pallido-dentate 
calcinosis) and the hemispheric white matter at the base of 
the skull [1, 2]. This syndrome is mostly associated with a 
disorder of calcium and phosphate metabolism, especially to 
hypoparathyroidism (HPT) [2-5], but can also be attributed 
to other different etiologies, including infectious, metabolic, 
and genetic diseases [1].

The clinical manifestations can be paresthesias, sei-
zures, myoclonus, tetany, parkinsonism, and neuropsychi-
atric disorders (such as cognitive and psychotic disorders) 
[1, 5-7]. Early treatment, if instituted correctly, can reverse 
neurological symptoms and prevent irreversible alterations 
thus emphasizing the need to recognize early clinical mani-
festations [1, 2, 5, 6].

The current article reports a case of Fahr’s syndrome due 
to hypoparathyroidism following thyroidectomy.

 
Case Report

The female patient, who was 53-years-old and brown 
skinned, was admitted to the intensive care unit (ICU) with 
a condition of status epilepticus for 24 hours associated to 
acute respiratory failure due to aspiration pneumonia. Re-
garding her past medical history, the patient had undergone 
a thyroidectomy 22 years ago, when she started involun-
tary lasting muscular contractions of the upper extremities, 
which progressed to convulsions throughout the years. She 
also had episodes of paresthesia of the lower extremities and 
was a long-term user of Phenytoin. Her physical examina-
tion revealed poor general condition, pallor, hydrated, afe-
brile, anicteric and acyanotic. Her blood pressure was 125 
× 79 mmHg and her heart rate was 78 beats per min. Pul-
monary auscultation revealed crackles in right hemithorax. 
There were spastic tetraparesis with muscle shortening and 
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stiffness of respiratory and shoulder girdle muscles, also Ch-
vostek and Trousseau signs.

On admission, the laboratory tests showed hypocalce-
mia (total calcium of 3.2 mg/dL (normal level 8.4 - 10.5), 
and ionic calcium 0.55 mmol/L (normal level 1.12 - 1.23 
mmol/L)). White blood cell count, and hemoglobin level 
were 15,500/mm3, and 9.5 g/dL, respectively. The levels of 
urea nitrogen and creatinine were normal (22 mg/dL and 0.9 
mg/dL, respectively). The parathormone (PTH) level was 
1.3 pg/mL (normal level 15 - 65 pg/mL). Chest radiograph 
showed alveolar infiltrate in the right lower lobe. Computed 
tomography scan of the brain showed intracranial symmetri-
cal calcifications of the basal nuclei, semioval center, occipi-
tal, and cerebellar cortex, and no compressive effect (Fig. 1). 
According to the clinical presentation, examination findings, 
and subsequent investigation exams, our case was diagnosed 
as Fahr’s syndrome due to post-thyroidectomy HPT.

Upon admission to the ICU, she was placed on mechani-

cal ventilation. She was kept sedated and initiated treatment 
with intravenous calcium gluconate, and ampicilin/sulbac-
tam. Attempts were made to suspend the sedation, but the 
patient kept presenting global muscle stiffness. On the third 
day, we initiated oral calcium and calcitriol. On the sixth day, 
we took out the sedation and the patient showed active move-
ment but with loss of muscle strength and muscle shortening, 
with total calcium level of 9.3 mg/dL. The mechanical ven-
tilation was withdrawn on the ninth day, after reduction of 
the spastic hypertonia of respiratory muscles and presented 
active movement of the extremities with discrete muscular 
hypertonia. On the thirteenth day, she was discharged stable 
but with mild disorientation.

Discussion
  
HPT may be associated with a broad spectrum of clinical 
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Figure 1. Non-contrast computed tomography scan of the brain showing diffuse calcifications in cerebellum, 
basal ganglia, semioval centers, thalamus, frontal, temporal, and occipital white matter.
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manifestations [8]. One of these is Fahr’s syndrome, that is 
characterized by seizures, extrapyramidal, and neuropsychi-
atric signs as a result of symmetric and bilateral calcifica-
tions of the nucleus pallidus, the putamen, the dentate nucle-
us of the cerebellum (striato-pallido-dentate calcinosis), and 
hemispheric white matter [1, 2]. In 1930, Karl Theodor Fahr, 
a German pathologist, first described this syndrome in a case 
of a man with seizures, and diffuse calcifications of brain 
vessels, and basal ganglia [9].

The prevalence of Fahr’s syndrome is unknown, but 
an incidence of basal ganglia calcifications (BGC) ranging 
from 0.3% to 1.2% has been reported in routine radiological 
examinations [10, 11]. Kazis [10] analyzing 7040 computed 
tomography scan of the brain reported an incidence of 1.02% 
of symmetrical intracranial calcifications. In this study, all 
patients who had more extensive calcifications showed clear 
findings of HPT. Goswani et al [3] reported the occurrence of 
BCG in 73.8% in idiopathic HPT.

The pathogenic mechanisms of BGC are unknown, al-
though it is believed to be due to poor calcium and phospho-
rus control in the HPT, associated to hypokalemia, and low 
calcium/phosphorus ratio [3]. Active role of PTH in basal 
ganglia physiology may also be involved [3]. On histopatho-

logical study, Fahr’s syndrome can be labeled as intracere-
bral small vessel and perivascular space mineralization pri-
marily of basal ganglia, cerebellar structures and white brain 
matter [12], that consists mainly of hydroxyapatite of a na-
ture similar to that found in bones, and other elements (such 
as, zinc, iron, and magnesium) enmeshed in a protein rich 
stroma without collagen or mucopolysaccharides [13, 14].

Intracranial calcifications are a common finding in neu-
roimaging. Although the most common cause of BGC are 
disorders of calcium and phosphate metabolism, more than 
fifty clinical conditions have been associated with BGC, 
including inflammatory, infectious, tumoral, endocrine, 
hypoxic, vascular, toxic, metabolic, and genetic disorders 
(Table 1) [1, 7]. Among these conditions, the endocrine dis-
eases, especially HPT, are the most common causes of Fahr’s 
syndrome [2-5].

About half of the patients with BGC exhibit neuro-
psychiatric manifestations and deficits. The most common 
neurological symptoms are headache, vertigo, movement 
disorders (such as Parkinson’s tremor, dystonia, and cerebel-
lar ataxia), myoclonus and seizures [1]. Other neurological 
symptoms consist of stroke like events, speech disorders, 
coma, cognitive impairment, and syncope [1, 6, 7, 15, 16]. 
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Table 1. Conditions Associated With Basal Ganglia Calcification on Neuroimaging

Classification Cause

Endocrine Hypoparathyroidsm, pseudohypoparathyroidism 
pseudopseudohypoparathyroidism, hypothyroidism and 
hyperparathyroidism.

Tumoral Astrocytoma.

Hypoxic and vascular Ateriovenous malformation, calcified infarct, and ischemic 
encephalopathy.

Inflammatory/Infectious Cytomegalovirus infection, tuberculosis, measles, toxoplasmosis, 
neurobrucellosis, mumps, congenital rubella, neurocysticercosis, 
varicella, acquired immunodeficiency syndrome, coxsackie B 
infection, and systemic lupus erythematous.

Toxic Carbon monoxide intoxication, lead poisoning, hypervitaminosis D, 
methotrexate therapy, and radiotherapy.

Genetic Familial idiopathic basal ganglia calcification (Fahr’s disease), 
idiopathic lenticulodentate calcification (Hastings-James syndrome), 
Cockayne’s syndrome, Griscelli disease, MELAS (mitochondrial, 
myopathy, encephalopathy, lactic acidosis, and stroke) syndrome, 
MERRF (myoclonic epilepsy with ragged red fibers) syndrome, 
Kearns-Sayre syndrome, Leigh’s disease, Sturge-Weber-Dimitri 
syndrome, Down’s syndrome, lipoid proteinosis (Urbach-Wieth 
disease), carbonic anhydrase II deficiency syndrome, biopterin deficit, 
leukodistrophic diseases, arthrogryposis, and tuberous sclerosis.

Other Senility, malabsorption, motor neuron disease.
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The psychiatric symptoms are usually more prominent than 
the neurologic symptoms in the onset of the disease [4, 5]. 
Forty percent of patients with BGC themselves present with 
psychiatric symptoms at the beginning of the disease, and 
usually precede neurological manifestations [4, 5]. The psy-
chiatric symptoms may be composed of a wide variety of 
symptoms ranging from depression to psychosis [2, 4, 5, 
16, 17]. Among these, cognitive and psychotic disorders are 
most prominent [4, 5].

In the presence of BGC, especially with symptoms, 
laboratory investigation should be performed to assess the 
occurrence of HPT. The typical findings in untreated HPT 
are low circulation PTH levels, hypocalcemia, hyperphos-
phatemia, low levels of 1, 25-dihydroxyvitamin D, and rela-
tively high urinary calcium excretion. Laboratory evaluation 
also should include serum creatinine, and magnesium lev-
els. The finding of hypocalcemia associated to undetectable 
PTH levels is sufficient to confirm diagnosis, since it rules 
out all other causes of hypocalcemia, which would lead to an 
increase activity of the parathyroid gland [9, 16, 18].

As regards the present case, the patient had undergone 
a previous thyroidectomy. The most common cause of HPT 
is inadvertent damage or removal of the parathyroid glands 
during thyroidectomy [6, 8, 19, 20]. After total thyroidec-
tomy, transient HPT can be observed in as high as 10% of 
patients. Most of these patients recover parathyroid function 
within several months, however about 4.4% develop perma-
nent HPT [8]. In postoperative HPT, BGC will develop in 
untreated patients after a median of 17 years [6].

The treatment of Fahr’s syndrome is directed to the 
identifiable cause [19]. Especially in HPT, the early treat-
ment can prevent calcifications and neurophysiological dis-
orders [2, 3, 16]. Goswami [3] reported a reduced risk of 
BCG progression with treatment to restore calcium/phos-
phorus ratio in patients with idiopathic HPT. In symptomatic 
patients, seizures show poor response to anticonvulsants, 
and resolution when normal plasma calcium level is reached 
[2]. Parkinsonism is also characterized by resistance to stan-
dard treatment, and in early cases may respond to calcium 
therapy [2]. The psychiatric symptoms usually improve 
with normalization of calcemia, although the dementia has 
the worst response [2]. It is noteworthy that the prognosis is 
variable, cannot be predicted and is unrelated to the extent 
of calcifications [16]. Death is usually due to neurological 
deterioration [16].

The standard treatment of HPT involves calcium supple-
mentation and vitamin D or 1, 25-dihydroxyvitamin D (cal-
citriol) [9, 18, 19]. The treatment goals include symptoms 
control, and maintaining serum calcium in the low to nor-
mal range, serum phosphorus within normal limits, 24-hour 
urine calcium under 7.5 mmol/day (300 mg/day) and the cal-
cium-phosphate product under 55 mg/dL (4.4 mmol/L) [8]. 
It is notable that HPT is one of the few endocrine diseases 
that are not routinely treated by the replacement of the miss-

ing hormone, although subcutaneous synthetic PTH could be 
used in refractory HPT [9, 18, 19].

Despite its rarety, the possibility of Fahr’s syndrome 
should be considered in patients with neuropsychiatric dis-
turbances and seizure disorder. In presence of BGC, HPT 
should be investigated, especially in patients who had un-
dergone thyroidectomy. This case report stresses the major 
benefits of calcium supplementation and calcitriol, even with 
the patient being in advanced stage of disease.
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