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a b s t r a c t

Brain calcification is a common neuroimaging finding in patients with neurological, metabolic, or devel-
opmental disorders, mitochondrial diseases, infectious diseases, traumatic or toxic history, as well as
in otherwise normal older people. Patients with brain calcification may exhibit movement disorders,
seizures, cognitive impairment, and a variety of other neurologic and psychiatric symptoms. Brain calci-
fication may also present as a single, isolated neuroimaging finding. When no specific cause is evident,
a genetic etiology should be considered. The aim of the review is to highlight clinical disorders asso-
ciated with brain calcification and provide summary of current knowledge of diagnosis, genetics, and
pathogenesis of brain calcification.
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1. Introduction

Brain calcification may be encountered as an incidental neu-
roimaging finding in otherwise normal individuals or may be seen
in patients with a variety of neurological or metabolic disorders
including secondary hypoparathyroidism and mitochondrial dis-
eases, numerous hereditary and non-hereditary syndromes, and
other acquired conditions including brain infection, trauma, and
toxicity related to manganese, iron, lead, and carbon monoxide
(Bekiesinska-Figatowska et al., 2013; Jankovic, 2005; Nicolas et al.,
2013a). The prevalence of brain calcification ranges from 1% in
young subjects to over 20% in the elderly (Forstl et al., 1992; Yamada
et al., 2013), but only a minority of brain calcifications can be
attributed to genetic etiology (Sobrido et al., 1993; Taglia et al.,
2014). Brain calcification usually occurs bilaterally, and is often
detected in basal ganglia, dentate nucleus, thalamus, and centrum
semiovale (Kiroglu et al., 2010). Although the epidemiology of brain
calcification has not been well studied, it has been reported to occur
in 0.36% of 12,000 unselected consecutive patients, with two-thirds
of the cases older than 60 years (Brannan et al., 1980). Based on
examinations of computed tomography (CT) scans of the head, the
frequency of brain calcification in the elderly is approximately 20%,
typically seen as punctuate lesions, but in 1–2% calcium deposits
present as patchy lesions (Yamada et al., 2013). In autopsy cases,
the frequency of brain calcification was reported to range from 40%
to 72%, and microscopic calcifications were even more frequent
(Manyam, 2005). Patients with brain calcification may exhibit neu-
rological and/or psychiatric symptoms with diverse ages at onset
and varying severity, whereas other individuals with brain cal-
cification remain asymptomatic throughout life (Manyam, 2005;
Yamada and Hayashi, 2000). The clinical manifestations include

movement disorders such as parkinsonism, tremor, chorea, theto-
sis, hyperkinetic mutism, and ataxia. Other neurological disorders
associated with brain calcifications include seizures or stroke like
events, and a variety of cognitive and psychiatric symptoms such as
dementia, psychosis, mood and other behavioral disorders (Calabro
et al., 2013; Chen et al., 2013; Inbody and Jankovic, 1986; Mehanna
and Jankovic, 2013).

The brain calcification deposits usually contain calcium
hydroxylapatite (Ca10[PO4]6[OH]2) as a major component; other
components may include zinc, iron, and magnesium (Beall et al.,
1989; Duckett et al., 1977). The mechanism underlying calcification
and the reasons for the selective vulnerability of the basal ganglia
to calcium deposition are not well understood. It is also not known
why intracellular calcium and calcium-binding proteins, such as
calbindin-D28K, are involved in selective neurodegeneration involv-
ing primarily the substantia nigra of patients with Parkinson’s
disease, the striatum of patients with Huntington’s disease, and
the nucleus basalis of patients with Alzheimer’s disease (Damier
et al., 1999a,b; Surmeier, 2007). It is possible, however, that dam-
age to the media and intima of cerebral vessels including small
arteries, veins, and endothelial cells of capillaries and arterioles
leads to increased vascular permeability which leads to leakage of
plasma proteins into the extravascular space. Deposits of electron-
dense calcium bodies in the capillary walls and the parenchyma
result in calcification (Tsuchiya et al., 2011; Yamada et al., 2013).
Indeed, brain calcifications have been noted in patients with vas-
cular parkinsonism and other vascular brain disorders (Mehanna
and Jankovic, 2013; Ramonet et al., 2006).

Imaging studies are critical in the diagnosis of disorders
associated with brain calcifications. Although significant clinical
differences exist between all these differential diagnoses, calci-
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