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Clinical / Scientific note

AN UNUSUAL CASE OF FAHR’S DISEASE

George de Albuquerque Cavalcanti-Mendes', Gervdsio Teles C. de Carvalho’,

Paulo Pereira Christo’, Leandro F. Malloy-Diniz*, Atos Alves de Sousa®

Fahr’s disease (FD), also called idiopathic striopallido-
dentate calcinosis, nonarteriosclerotic cerebral calcifi-
cation or idiopathic basal ganglia calcification?, is a rare
clinical entity characterized by movement disorders, de-
mentia and behavioral disorders related to symmetric and
bilateral calcifications of the basal ganglia. Sporadic and
family cases have been reported™. FD should be differen-
tiated from Fahr’s syndrome. The latter is defined as sym-
metric and bilateral calcifications of the basal ganglia as-
sociated with neuropsychiatric manifestations that pref-
erentially occur in patients with parathyroid disorders, es-
pecially hypoparathyroidism®

We report the case of a patient who presented de-
mentia and a stroke-like episode in the absence of ex-
trapyramidal alterations or disturbances in calcium and
phosphorus metabolism. Cranial computed tomography
(CT) revealed extensive diffuse calcifications located in
unusual areas.

CASE

A 51-year-old unmarried Caucasian man, a topographer’s as-
sistant with eight years of schooling, sought our Service in 1993
with symptoms of odynophagia after manipulation of dyes at
home. The patient had a history of delayed neuropsychomotor
development, especially learning difficulties in school. Examina-
tion revealed a cognitive decline, mainly on impairment of re-
cent memory, affective alterations as apathy, anhedonia, emo-
tional lability, excessive fear, without compromise of the cranial
nerves, eye’s fundus, muscle strength, myotactic reflexes, gait,
coordination and balance, and without extrapyramidal sign. The
diagnosis of depressive disorder was made and the patient was
treated with fluoxetine.

Neuropsychological evaluation showed an overall intelli-
gence below the average expected for his age and educational
level. Skills related to the understanding of language and nom-
ination (which involved semantic integrity) were at the lowest
normal limit. In addition, important deficits related to executive
functions (particularly planning skills, inhibitory control, cogni-
tive flexibility and categorization), attention, auditory-verbal,
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learning and recognition memories, susceptibility to the effect
of proactive and retroactive interference, and an increased for-
getfulness rate were observed.

Laboratory tests including erythrocyte sedimentation rate,
C-reactive protein, ANF, VDRL, ceruloplasmin, serum copper,
CPK, lactate, calcium ion, phosphorus, magnesium, urinary cal-
cium, hepatic and renal function tests, protein electrophore-
sis, TSH, free T4, and parathormone were all normal. The EEG
showed no alterations. Cranial CT scans (Fig 1) revealed bilateral
hyperdense images located at the level of the caudate nucleus,
putamen, globus pallidus, frontal and temporal subcortical white
matter, semioval centers and cerebellum. FD was then diagnosed.

Thirteen years after the diagnosis, the patient load a sud-
den right hemiparesis associated with dysarthria. A CT scan re-
vealed no new alterations. Brain magnetic ressonance imaging
(MRI) showed signal alterations as a result of calcifications in
both brain hemispheres, dentate nuclei, basal ganglia and sub-
cortical white matter, and cortical hypotrophy in the absence
of ischemic signs (Fig 2). An informed consent was given by the
patient for this publication.

DISCUSSION

FD is characterized by clinical heterogeneity and can
be asymptomatic (more frequent among middle-aged
patients) or associated with neuropsychiatric manifesta-
tions". The true prevalence of FD is unknown, but an in-
cidence of basal ganglia calcifications ranging from 0.24%
to 2% has been reported in consecutive radiologic studies,
showing an evident relationship with increasing age*®*.
Tedrus et al.* reported an incidence of 0.68% among 3.662
cranial CT scans analyzed.

It should be emphasized that there are other condi-
tions that can also produce intracerebral calcifications.
These conditions include endocrinopathies (hypothy-
roidism, hypogonadotrophic hypogonadism), systemic
diseases (systemic scleroderma, systemic lupus erythe-
matosus), infections (toxoplasmosis, neurocysticercosis,
German measles, neurobrucellosis, HIV), primitive or sec-
ondary calcified brain tumors, and various diseases such
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Fig 1. Cranial CT scans showing calcifications in the basal ganglia, thalamus, frontal, temporal and occipital periventricular white matter, semio-

val centers, and cerebellum.

Fig 2. Axial MRI showing alterations in basal ganglia: [A] hyperintense signal on a TIl-weighted sequence without enhancement
after gadolinium injection; [B] heterogenous signal on a FLAIR image with clearly visible bilateral frontotemporal volume re-
duction; [C] strongly hypointense signal on a T2-weighted gradient-echo image.

as tuberous sclerosis, mitochondrial encephalopathy, my-
otonic muscle dystrophy, measles and smallpox encepha-
litis, post-anoxia disorders, phacomatosis, Cockayne syn-
drome, neonatal anoxia, idiopathic hemochromatosis,
heavy metal and carbon monoxide intoxication, treatment
with methotrexate, and radiotherapy**’”. These diseases
cause bilateral and non-symmetric cerebral calcifications
mainly located in the basal ganglia and cerebellum?*.

FD should be diagnosed based on clinical aspects,
neuroimaging findings and the exclusion of other prima-
ry causes. It may occur in a sporadic or familial manner**’.
Geschwind et al.”, in a genetic study, described a domi-
nant autosomal inheritance of the hereditary form of FD
and suggested that the disease is caused by mutations in
genes located on the long arm of chromosome 14.

The physiopathological mechanism of FD is not com-
pletely understood. Anatomopathological alterations
mainly were observed in small vessels, perivascular re-
gions, neuroglia and neurons®®. Using electron microsco-

py, Kobayashi et al."" proposed, as a physiopathological
mechanism, initial damage to pericytes, promoting the
accumulation of mucopolysaccharides in their cytoplasm,
followed by mineral deposits. Hagiwara et al.” suggested
abnormalities in intracranial oxygen metabolism were re-
lated to the physiopathology of FD after the observation
of elevated cerebrospinal fluid lactate levels in a typical
case of the disease.

The main neurological manifestations of FD include
motor disorders such as parkinsonism, dystonia, tics,
speech alterations, epilepsia, and motor deficits, which
are probably due to involvement of the frontostriatal mo-
tor system®*”, Weisman et al.” reported a case of FD with
motor deficits whose autopsy revealed wallerian degen-
eration of the corticospinal tract in addition to the typ-
ical calcifications.

The most frequent neuropsychiatric syndromes asso-
ciated with FD are schizophrenia-like psychosis, mood and
personality disorders, obsessive-compulsive symptoms, and
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cognitive disorders, notably executive dysfunctions. These
conditions have been suggested to be caused by cortico-
subcortical disconnection mediated by the basal ganglia, es-
pecially involving the frontostriatal and limbic circuits"*"™".

FD has been associated with impairment of various
cognitive modalities. Cartier et al.’ evaluated the cogni-
tive performance of three sisters with the disease, with all
three presenting impairment of verbal and visual memo-
ry, planning, processing rate, attention, and visuoconstruc-
tion. Deficits in executive functions have been reported
to be prominent and to occur early in FD, followed by
memory difficulties and mood alterations”. Wing et al.®
described two cases of patients with personality and be-
havioral disorders, suggesting the involvement of frontal
subcortical circuits as a hypothetical model for the cog-
nitive and psychiatric problems observed in FD and em-
phasizing their relevance for the differential diagnosis of
frontal syndromes. Benke et al.” performed a PET scan on
a patient with neuropsychiatric symptoms related to FD
which demonstrated glucose hypometabolism in the bas-
al ganglia and frontal lobes. The authors suggested that
subcortical lesions may only present as psychiatric symp-
toms in the absence of any significant motor manifesta-
tions. Shouyama et al.’é, using brain SPECT to evaluate re-
gional blood flow in a patient with FD presenting schizo-
phrenia-like psychosis, suggested that psychiatric symp-
toms related to the disease might be caused by disruption
of cortico-subcortical neural circuits.

The most common radiologic feature of FD is the pres-
ence of small bilateral intracranial calcifications which are
usually restricted to the globus pallidus, but may also af-
fect the putamen, caudate nucleus, thalamus, dentate nu-
cleus and white matter of the cerebral hemispheres**'¢",
Lester et al.” reported an atypical case of FD which devel-
oped stroke-like symptoms and progressed to extrapyrami-
dal syndrome. A cranial CT scan showed diffuse calcifica-
tions in the cerebellar hemispheres, putamen and temporal
periventricular and subcortical white matter, and also in-
volved the tegmentum pontis and mesencephalic peduncle.

In the present case, the patient developed psychiat-
ric disorders typical of FD in the absence of any labora-
tory alterations. However, the patient presented atypical
manifestations such as early cognitive decline and brachi-
ocrural paresis which, together with personality disorder,
suggest the involvement of frontostriatal-thalamic-corti-
cal dorsal and basal pathways. Cranial CT demonstrated
extensive bilateral and symmetric intracranial calcifica-
tions located at usual sites such as the basal ganglia and
cerebellum and at unusual sites such as the temporal and
frontal periventricular white matter and semioval centers.
Brain MRI confirmed the CT scan findings and showed no
signs of pyramidal involvement.

This case strengthened that FD should be included in
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the differential diagnosis of patients who present psy-
chiatric symptoms associated with motor disorders when
calcifications are found mainly in the basal ganglia.
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