American
Journal
of

Case

Reports

Received: 2014.11.27
Accepted: 2015.01.19
Published: 2015.06.21

Authors’ Contribution: ABDEF 1
Study Design A EF 1

Data Collection B
Statistical Analysis C B 1
Data Interpretation D AD 1
Manuscript Preparation E ABCDEF 1,2

Literature Search F
Funds Collection G

Corresponding Author:
Conflict of interest:

ISSN 1941-5923
© Am J Case Rep, 2015; 16: 382-385
DOI: 10.12659/AJCR.893163

Quantitative MR Markers and Psychiatric
Symptoms in a Patient with Fahr Disease

Viviana Lo Buono
Francesco Corallo
Antonio Costa
Placido Bramanti
Silvia Marino

1 Institute of Hospitalization and Care Scientific (IRCCS), Centro Neurolesi “Bonino
Pulejo”, Messina, Italy

2 Department of Biomedical Sciences and Morphological and Functional Imaging,
University of Messina, Messina, Italy

Viviana Lo Buono, e-mail: viv.lobuono@gmail.com
None declared

Patient:

Final Diagnosis:
Symptoms:
Medication:
Clinical Procedure:

Specialty:

Objective:
Background:

Case Report:

Conclusions:

MeSH Keywords:

Full-text PDF:

Female, 43

Fahr disease

Movement disorder ¢ chorea and tremors ¢ cognitive deficit ¢ behavioral aggressiveness and
restlessness ¢ visual hallucination

Haloperidolo ¢ levomepromazine ¢ sodium valproate

Neurology examination ¢ neuropsychological examination ¢ MRI

Neurology

Rare disease

Fahr’s disease (FD), or primitive idiopathic calcification of the basal ganglia, is a rare neurodegenerative syn-
drome characterized by the presence of idiopathic bilateral and symmetrical cerebral calcifications.

We describe the case of 43-year-old woman presenting with psychiatric symptoms, disorganized behavior, and
migraine. Magnetic resonance imaging (MRI) examination showed basal ganglia calcifications. In addition, we
analyzed the cortical brain volume and noted cortical atrophy. Extensive etiological clinico-biological assess-
ment allowed us to exclude known causes of brain calcifications and to diagnose Fahr disease (FD). Neurological
symptoms associated with psychiatric manifestations are not uncommon in FD.

Purely psychiatric presentations are possible, as demonstrated by the present case, although there have been
very few cases reported. To date, no studies related to the brain atrophy in FD have been reported.

Basal Ganglia ¢ Psychiatry ¢ Thalamus
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Background

Fahr’s disease (FD) or primitive idiopathic calcification of the
basal ganglia, is a rare neurodegenerative syndrome charac-
terized by the presence of idiopathic bilateral and symmetri-
cal cerebral calcifications in globus pallidus, putamen, caudate
nucleus, dentate nucleus, and lateral thalamus (striopallido-
dentate calcification) and in cerebral cortex, internal capsule,
and cerebellar areas [1]. The prevalence of FD is not known,
but it is very rare and it is more common in men (male: fe-
male ratio 2:1). FD is transmitted as an autosomal dominant
trait, but autosomal recessive inheritance patterns have been
proposed. A locus at 14q has been suggested to be common-
ly involved in the genetic transmission of FD [2].

The etiology of the sporadic form is not known; in fact, differ-
ent agents could be implicated. The most common symptoms
are related to endocrine disorders, mitochondrial myopathies,
dermatological, and infectious diseases [3]. Furthermore, a clin-
ical condition similar to FD can be found in hypoparathyroid-
ism with hypocalcaemia and calcification of the basal ganglia.

Patients with FD show a slowly progressive movement disorder
and extrapyramidal symptoms characterized by dystonia, poor
balance and bradykinesia, ataxia, headache, seizures, vertigo,
tremor, dysarthria, and paresis [4]. FD appears most common-
ly with motor deficits; however, some patients initially present
psychiatric symptoms such as depression, hallucinations, delu-
sions, manic symptoms, anxiety, schizophrenia-like psychosis,
personality change, and psychosis [5]. Indeed, more extensive
calcification is known to correlate with the presence of psy-
chiatric manifestations, progressive memory disorder, cogni-
tive impairment, and dementia. In addition, no data have cor-
related cognitive and motor impairment with brain atrophy.

Case Report

We report the case of a 43-year-old woman experiencing mi-
graine without aura or anxiety disorder since adolescence. In
2004, at age 33, she was hospitalized for headache and epi-
sodes of loss of consciousness. A second hospitalization, due
to painful symptoms caused by migraine, deflection of mood,
and mental confusion, occurred in 2006. In 2013, the patient
was hospitalized after an episode of verbal and behavioral ag-
gressiveness and restlessness, visual hallucination, and men-
tal confusion. A brain computed tomography (CT) scan showed
multiple bilateral calcifications in the corona radiata, as well
as lentiform and dentate nuclei and thalamus; other millimet-
ric calcifications were highlighted in the caudate nucleus, pons
and in the right occipital cortex. Electroencephalography (EEG)
appeared severely altered to the almost complete absence of
normal rhythms and slow theta-delta activity, showing the
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presence of epileptiform activity characterized by short ep-
isodes of bilaterally synchronous and symmetric wave func-
tions. Hematological and biochemical parameters were within
normal range. She was diagnosed with sporadic FD.

The patient came to our observation, in 2014, for the highly
disabling symptoms caused by migraine and behavioral dis-
orders, anxiety, irritability and aggressiveness. She suffered
from insomnia. She had no history of infectious disease, expo-
sure to toxic substances, or other significant traumatic events
in her life. Neuropsychological examination showed a cogni-
tive decline in multiple domains such as executive skills, vi-
sual-spatial ability, attention, and memory. Low scores on the
sub-scale test of the Repeatable Battery for the Assessment
of Neuropsychological Status (RBANS.2 percentile) were re-
corded [6]. In addition, a global cognitive assessment was ob-
tained with the Mini-Mental State Examination (MMSE), which
showed mild cognitive impairment (22/30). [7]. We also ad-
ministered the Trail Making Test A and B to examine atten-
tion/executive function [8]. The results showed a significant
performance deficit: TMA score was 206.26 (cut-off 93) and
TMB score was 712 (cut-off 282).

The neurological examination showed dysarthria, mild tremor,
and gait impairment. Biochemical and somatic features did not
suggest a metabolic disease or other systemic disorder. Her
symptoms fulfilled the diagnostic criteria of FD. Haloperidol,
levomepromazine, and sodium valproate were used in the
management of behavioral problems, with poor compliance.

The patient and 5 sex- and age-matched normal controls (NC)
underwent a conventional and quantitative brain magnetic res-
onance imaging (MRI) on a system operating at 3.0 T (Achieva
Philips, the Netherland) using a 32-channel SENSE head coil.

A T1-weighted 3D fast-field echo (FFE) sequence, a dual-echo,
turbo spin-echo sequence, and FLAIR images were acquired.
All cerebral volumes (normalized brain volume [NBV] and nor-
malized cortical volume [NCV]) were measured on TIW 3D
images by using the cross-sectional version of SIENA (struc-
tural image evaluation using normalization of brain atrophy)
software, SIENAX (part of FSL 5.0: http://www.fmrib.ox.ac.uk/
fsl/), a tool used to estimate the global brain volume normal-
ized for head size.

MRI examination showed millimetric hyperintense lesions in
the peritrigonal white matter area and in semioval centers. T1-
weighetd and FLAIR images showed bilateral hypointense sig-
nal intensity of the globus pallidus and bilateral hyperintensi-
ty in the thalamus, caused by calcium deposits (Figurel). The
NBV was 1477.9 mm? for the patient and 1523.8+22.5 mm?
for the NC (p<0.01), and the NCV was 499.0 mm? for the pa-
tient and 542.0+23.5 mm? for the NC (p<0.01).
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Figure 1. Coronal FLAIR and axial T1- weighted images showed calcification at the basal ganglia.

Discussion

About 40% of patients with FD initially present psychiat-
ric symptoms [9]. Two patterns of psychotic presentation in
Fahr’s disease are known, including early onset (mean age
30.7 years) with minimal movement disorder, and late onset
(mean age 49.4 years) associated with dementia and move-
ment disorders [10]. Psychotic symptoms in Fahr’s disease
include auditory and visual hallucinations, perceptual distor-
tions, delusions, and fugue state. Our patient showed some
of these symptoms. At onset, she presented symptoms char-
acterized by psychosis, confusional episodes, migraine, and
no extra-pyramidal involvement. Subsequently, however, the
psychiatric symptomatology was associated with progres-
sive cognitive impairment and motor disorders. Our patient
showed, in fact, a complex symptomatology caused by calci-
fication of the basal ganglia and thalamus, as demonstrated
by MRI. The neuropsychological results showed impairment
in sustained and divided attention, working memory, word
fluency, speed of information processing, mental flexibility,
memory, new learning, and problem solving. The patient also
presented dysarthria, (difficulty in articulating sounds) due
to the inability to coordinate motor functions. Indeed, it is
known that brain injury, especially injury involving the coor-
dination of movements, maintenance of motor rhythm, and
muscle tone in the basal ganglia region, damages oral expres-
siveness and impedes ability to speech.

The basal ganglia have been considered to be primarily involved
in the control of motor functions, but they are also involved
in numerous cognitive processes based to their connections
with the frontal cortex [11]. Basal ganglia and thalamic regions
are involved in various aspects of motivation, emotional drive,
planning, and cognition for the development and expression of
goal-directed behaviors and motor control through cortico-bas-
al and cortico-thalamic circuits and the connections between
specific areas of the frontal cortex [12]. Psychiatric symptoms
in FD could be caused by abnormalities in the basal ganglia,
which are central to the pathophysiology of psychiatric con-
ditions, and by interruption of the dorsolateral prefrontal cir-
cuit involving the thalamus. In addition, the modifications in
this cortical area, rich in dopaminergic innervation, could ex-
plain the alteration of visual perception [13]. Structural ab-
normalities in the basal ganglia and thalamus have also been
observed in psychosis [14]. We showed MR structural abnor-
malities as bilateral hypointense signal intensity of the globus
pallidus and bilateral hyperintensity in the thalamus caused
by calcium deposits [15,16]. We also showed that the corti-
cal volume of a patient is significantly reduced when com-
pared to the NC. To date, no data are available on the possi-
ble role of brain cortical volume in psychiatric symptoms and
cognitive impairment in FD. In addition, we used an automatic
tool, SIENA [17], to quantify decreased normalized brain vol-
ume and decreased normalized cortical volume, not just glob-
al brain volume changes, as previous studies reported [18,19].
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Therefore, we suggest that the cortical areas are involved in
the pathogenesis of behavioral symptoms in FD, as in other
neurological diseases. However, it is very difficult to prove this
because this report is limited to only a single case.

Conclusions

In conclusion, we describe a case of psychiatric presentation
of FD, associated with cognitive impairment and, for the first
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