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ABSTRACT

This case report highlights the importance of considering Fahr’s
syndrome in the differential diagnosis of neuropsychiatric disor-
ders and underscores the necessity of a comprehensive metabolic
evaluation in affected patients. Fahr’s syndrome, also known as
Primary Familial Brain Calcification (PFBC), is a rare disorder char-
acterized by bilateral, symmetric intracranial calcifications, neuro-
degenerative changes, and disturbances in calcium-phosphorus
metabolism. A patient presenting with psychotic symptoms and
cognitive impairment is described, with an unusual finding of el-
evated urinary copper levels despite normal blood calcium levels.
The case demonstrated typical features of Fahr’s syndrome, in-
cluding bilateral intracranial calcifications and cognitive dysfunc-
tion, along with potential disturbances in copper metabolism.
This finding highlights the complexity of metabolic abnormalities
associated with the condition and the importance of a thorough
diagnostic approach. The report emphasizes the need to consider
Fahr’s syndrome in patients with neuropsychiatric symptoms, par-
ticularly those with cognitive impairment and psychotic features.
The presence of elevated urinary copper levels in the absence of
blood calcium abnormalities suggests the necessity of a compre-
hensive metabolic assessment. Early recognition and appropriate
diagnostic work-up are crucial for guiding treatment and manage-
ment, as Fahr’s syndrome is often overlooked in the presence of
more common neuropsychiatric disorders.
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OZET

Bu olgu sunumu, Fahr sendromunun néropsikiyatrik bozukluklarin
ayirici tarnusinda dikkate alinmasinin énemini vurgulamakta ve etki-
lenen hastalarda kapsamli bir metabolik degerlendirme gerekliligi-
nin altini cizmektedir. Fahr sendromu (glincel literatiirde Primary
Familial Brain Calcification — PFBC olarak da adlandirilir), bilateral,
simetrik intrakraniyal kalsifikasyonlar, nérodejeneratif degisiklikler
ve kalsiyum-fosfor metabolizmasindaki bozukluklarla karakterize
nadir bir hastaliktir. Psikotik semptomlar ve bilissel bozukluklar
gdbsteren bir hasta sunulmus olup, bu vakada kan kalsiyum sevi-
yeleri normal olmasina ragmen idrar bakir seviyelerinin yiksek
olmasi dikkat cekici bir bulgudur. Olgu, Fahr sendromunun tipik
ozelliklerini, yani bilateral intrakraniyal kalsifikasyonlar ve bilissel
islev bozuklugunu sergilemis ve bakir metabolizmasindaki olasi
bozukluklari da ortaya koymustur. Bu bulgu, hastaliga eslik eden
metabolik anormalliklerin karmasikligini ve kapsamli bir tanisal yak-
lasimin énemini vurgulamaktadir. Sunulan olgu, bilissel bozukluk
ve psikotik belirtiler gésteren hastalarda Fahr sendromunun ayirici
tanida g6z éniinde bulundurulmasi gerektigini ortaya koymaktadir.
Kan kalsiyum seviyelerinde herhangi bir anormallik olmaksizin idrar
bakir seviyelerinin yliksek olmasi, kapsamli bir metabolik degerlen-
dirmenin gerekliligini dislndirmektedir. Fahr sendromu, yaygin
néropsikiyatrik hastaliklarin varliginda siklikla gézden kacabilece-
ginden, erken tani ve uygun tanisal degerlendirme, tedavi ve yéne-
timin yénlendirilmesi agisindan blylk 6nem tasimaktadir.

Anahtar kelimeler: Fahr sendromu; nérodejenerasyon; kalsiyum; psikoz;
bilissel bozukluk
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Introduction

Fahr’s syndrome is a rare neurodegenerative disorder
characterized by bilateral, symmetric intracranial cal-
cifications, particularly in the basal ganglia, thalamus,
cerebellum, and subcortical white matter. It was first
described in 1930, but its exact pathophysiology re-
mains poorly understood. Fahr’s syndrome is associ-
ated with several etiologies, including primary genetic
mutations (particularly in the MYORG gene), meta-
bolic disturbances (especially calcium-phosphorus im-
balances), infections, and endocrine dysfunctions such
as hypoparathyroidism. Clinical presentation varies
greatly, ranging from asymptomatic calcifications de-
tected incidentally to progressive neurological and psy-
chiatric manifestations. Symptoms may include move-
ment disorders, seizures, psychosis, cognitive decline,
and mood disturbances. Neuropsychiatric symptoms
can sometimes precede motor abnormalities, leading
to frequent misdiagnoses' .

The clinical manifestations of Fahr’s syndrome are
highly variable, with neuropsychiatric symptoms be-
ing among the most prominent. Patients often present
with movement disorders, cognitive decline, and psy-
chiatric disturbances, including psychosis, mood dis-
orders, and personality changes. Psychotic symptoms
such as hallucinations and delusions have been report-
ed in cases where basal ganglia calcifications disrupt
key neurotransmitter pathways, particularly those in-
volving dopamine. Cognitive impairment is also com-
mon, with affected individuals exhibiting deficits in ex-
ecutive function, memory, and processing speed. These
features can lead to misdiagnosis as schizophrenia or
other primary psychiatric disorders®’.

Neuroimaging, particularly computed tomography
(CT), is crucial in diagnosing Fahr’s syndrome, as it re-
veals the characteristic bilateral calcifications. However,
a thorough metabolic and genetic workup is necessary
to differentiate idiopathic Fahr’s syndrome from sec-
ondary causes linked to metabolic disturbances’.

This case report describes a patient with Fahr’s syn-
drome presenting with psychotic symptoms and
cognitive impairment, adding to the literature on its
neuropsychiatric manifestations and highlighting the
importance of comprehensive diagnostic evaluations.

Case Report

A 55-year-old female presented with delusions of refer-
ence and persecution, a depressive mood, and memory
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Figure 1. Tomography of basal ganglia calcification.

impairment, which had developed over 1.5 months.
The patient had no previous psychiatric history or
significant medical conditions. She had a university
degree and had worked as a teacher until retirement.
There was no family history of psychiatric disorders or
neurodegenerative diseases.

Her symptoms included fear of being harmed, poi-
soned, and followed, along with disorganized behav-
ior, speech difficulties, anger management issues, and
sleep disturbances. Given the acute onset of symptoms
and their severity, an organic etiology was suspected. A
neurology consultation was requested to rule out un-
derlying structural or metabolic causes of her psychiat-
ric symptoms. The neurological examination revealed
mild bradykinesia and subtle gait abnormalities, war-
ranting further neuroimaging.

Brain CT revealed extensive bilateral lentiform nucle-
us calcifications (Fig. 1), which were highly suggestive
of Fahr’s syndrome. Laboratory evaluations showed
normal blood calcium, phosphate, and parathyroid
hormone (PTH) levels, ruling out common meta-
bolic causes of basal ganglia calcifications. However, a
24-hour urine analysis revealed elevated copper levels
(113 pg, normal range: 2-60 pg), while blood copper
levels remained within the normal range. Additional
metabolic and genetic screenings were unremarkable.
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Psychiatric evaluation was performed according to the
Structured Clinical Interview for DSM-5 Disorders
(SCID-5-TR), and a diagnosis of psychotic disor-
ders was made based on DSM-5 TR (Diagnostic and
Statistical Manual of Mental Disorders, Sth Edition,
Text Revision) criteria. The Positive and Negative
Syndrome Scale (PANSS) and neurocognitive assess-
ments were administered. Due to her psychotic symp-
toms, olanzapine was prescribed at 10 mg/day, leading
to significant symptom improvement after four weeks.

Neuropsychiatric Assessments

Pre-treatment PANSS Scores:
e PANSS Positive: 36

e PANSS Negative: 16

e PANSS General: 37

e PANSS Total: 89

Post-treatment PANSS Scores (week 4):
e PANSS Positive: 18

e PANSS Negative: 12

e PANSS General: 24

e PANSS Total: 54

The patient demonstrated a significant reduction in
positive and general symptoms following olanzap-
ine treatment, with mild improvements in negative
symptoms.

Neurocognitive Assessment

The neuropsychological tests indicated deficits in mul-
tiple cognitive domains:

Montreal Cognitive Assessment (MOCA): The pa-
tient showed impairments in visual and spatial func-
tions, attention, language, abstract thinking, and de-
layed recall, suggesting cognitive decline.

Audio-Visual Number Sequence Test: The score of
14 indicated difficulties in attention and short-term
memory.

Benton Visual Retention Test: A total of 17 errors
were observed, indicating significant visual memory
impairment. Errors included distortions, misplace-
ments, rotations, and perseverations, distributed across

both visual fields.
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Stroop Test: Prolonged response times in sections 3, 4,
and 5 suggested deficits in attention control, response
inhibition, and cognitive processing speed.

These findings highlight the presence of cognitive dys-
function in Fahr’s syndrome, particularly in executive
functioning, memory, and information processing.

Discussion

Fahr’s syndrome is primarily associated with movement
disorders; however, psychiatric symptoms, including
psychosis and cognitive impairment, are increasingly
recognized as significant components of the disease.
This case contributes to the literature by emphasizing
the importance of considering Fahr’s syndrome in pa-
tients presenting with new-onset psychotic symptoms
and cognitive dysfunction, even in the absence of met-
abolic abnormalities such as calcium disturbances.

To enhance diagnostic clarity, especially in cases pre-
senting with overlapping neuropsychiatric symptoms,
the use of proposed diagnostic criteria for Fahr’s syn-
drome may be beneficial. According to Saleem et al.!,
these criteria include a) bilateral basal ganglia calcifi-
cations, b) progressive neurological dysfunction, c)
absence of biochemical abnormalities or infectious/
metabolic causes, and d) a positive family history or
idiopathic presentation. In the presented case, bilateral
calcifications and cognitive dysfunction were evident,
while the metabolic workup was largely unremarkable
except for elevated urinary copper. However, the lack
of family history and the incomplete exclusion of dif-
ferential diagnoses, such as Wilson’s disease, represent
limitations in applying these criteria comprehensively.

Several case reports in recent years have highlighted
the diverse psychiatric manifestations of Fahr syn-
drome, including cases mimicking late-onset schizo-
phrenia, catatonia, and treatment-resistant psychosis®.
The current case adds to this growing body of litera-
ture by demonstrating a rare presentation of psychotic
symptoms accompanied by elevated urinary copper
levels. Wazir et al. (2023) and Haider et al. (2025)
have emphasized the diagnostic complexity when psy-
chiatric symptoms precede calcification-related motor
signs, underscoring the importance of early imaging”®.
Notably, Sieffien et al. (2025) also reported psychosis
as a primary presentation, emphasizing the need for
neuroimaging in atypical psychotic disorders’.

In contrast to the aforementioned cases, the present
case uniquely highlights an atypical copper metabolism



profile  without calcium-phosphorus imbalance.
This metabolic anomaly, although not diagnostic of
Wilson’s disease, raises important questions regarding
trace metal metabolism in PFBC patients. Although
the patient demonstrated marked improvement after
four weeks of 10 mg/day olanzapine, long-term fol-
low-up data is limited. Follow-up evaluations revealed
no significant extrapyramidal side effects or metabolic
disturbances (e.g., weight gain, hyperlipidemia, or glu-
cose dysregulation).

One of the unique aspects of this case is the presence
of elevated urinary copper levels, which have not been
widely reported in association with Fahr’s syndrome.
The role of altered metal metabolism in the pathogen-
esis of the disorder remains unclear. Still, this finding
suggests that further research is warranted to investi-
gate potential metabolic contributors beyond calcium
and phosphorus disturbances'’.

This case report highlights the need for increased
awareness among psychiatrists regarding Fahr’s syn-
drome as a differential diagnosis for psychotic disor-
ders. Misdiagnosis as schizophrenia or primary psy-
chotic disorder can lead to inappropriate treatment
and delayed recognition of the underlying neurode-
generative condition. Neuroimaging, particularly CT
scans, should be considered in cases where atypical
psychiatric symptoms emerge in middle-aged or elder-
ly individuals with no prior psychiatric history’.

Conclusion

Fahr’s syndrome should be considered in the differen-
tial diagnoses for patients with unexplained neuropsy-
chiatric symptoms. The presence of elevated urinary
copper levels in this case suggests the need for further
research into metabolic disruptions associated with
Fahr’s syndrome. Early recognition and appropriate
psychiatric and neurological management are crucial
for improving patient outcomes. Increased awareness
of the psychiatric presentations of Fahr’s syndrome will
aid in timely diagnosis and intervention, ultimately im-
proving patient prognosis.
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Although the patient’s elevated urinary copper levels
raise suspicion for Wilson’s disease, further diagnos-
tic steps such as serum ceruloplasmin measurement or
ophthalmologic evaluation for Kayser-Fleischer rings
were not conducted. As copper accumulation can
manifest neuropsychiatric symptoms similar to Fahr’s
syndrome, this represents a limitation in the differen-
tial diagnostic process. Future cases should consider a
complete Wilson’s disease workup when copper me-
tabolism abnormalities are observed, even in the ab-
sence of typical hepatic or ocular findings.

Unlike most reported cases, this patient presented
with psychosis as a first and predominant symptom,
without motor symptoms or calcium-phosphorus ab-
normalities. The unusual presence of elevated urinary
copper adds a novel biochemical finding not common-
ly reported in Fahr syndrome literature, raising the
possibility of non-traditional metabolic contributors.

This case has several limitations. First, the short dura-
tion of follow-up limits conclusions regarding long-
term psychiatric and neurological outcomes. Second,
although elevated urinary copper was observed, com-
prehensive testing for Wilson’s disease (such as serum
ceruloplasmin levels or ophthalmological evaluation)
was not performed. Third, genetic testing for known
PFBC mutations was not available, precluding a defin-
itive familial classification. Future studies should inves-
tigate the role of copper and other trace elements in the
pathophysiology of PFBC. In addition, longitudinal
case series with genetic and metabolic profiling could
enhance our understanding of phenotypic variability
and treatment response in Fahr syndrome.
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