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a b s t r a c t 

Fahr syndrome is a rare condition mainly characterized by symmetric and bilateral calcifica- 

tion of basal ganglia and cerebellar nuclei. Herein, we report a case of a 67-year-old woman 

with a history of parathyroidectomy and Parkinsonism, who was admitted to hospital with 

suspected neuroinfection, and imaging features that were consistent with Fahr syndrome. 

The objective of this study is to teach clinicians about a neurologic illness that requires com- 

prehensive medical and neurologic investigation due to the manifestations of lymphocytic 

meningitis might distract you from Fahr syndrome symptoms. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
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Fig. 1 – Axial non–enhanced brain CT (A-C): massive, 
relatively symmetrical and coarse calcifications located in 

the caudate nuclei, putamina, lateral globi pallidi and in the 
pulvinars of both thalami (A, B) and in both cerebellar 
hemispheres (C). Cortical and subcortical atrophy in supra- 
and infratentorial region. 
Corresponding axial non–enhanced brain MRI (D-F) 
showing calcifications of bilateral basal ganglia and 

thalami (D, F) and in both cerebellar hemispheres (F), but to 

a lesser extent than CT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Fahr syndrome is a rare inherited or sporadic neurodegenera-
tive condition associated with symmetric intracerebral calci-
fications of the basal ganglia and adjacent parenchyma most
easily visualized on CT scan. Around these calcifications neu-
ronal degeneration and gliosis occur [1 ,2 ,3] . Clinical symptoms
of this disorder are varied, ranging from progressive move-
ment disorders including Parkinsonism, chorea and dystonia
to neuropsychiatric abnormalities of memory, and concentra-
tion [4] . The variety of symptoms may resemble many other
diseases, for example neurologic, cardiological, urological, and
psychiatric illnesses [5] . A positive family history is impor-
tant when considering the diagnosis of Fahr syndrome [6] . We
present a case of Fahr syndrome incidentally diagnosed in a
patient with lymphocytic meningitis with a prior history of
parathyroidectomy and parkinsonism. 

Case presentation 

A 67-year-old woman with a history of parathyroidectomy (10
years earlier) and Parkinsonism was admitted to the hospi-
tal with suspected neuroinfection. The day before hospital-
ization she lost consciousness and also had a few days his-
tory of personality and mood changes. In anamnesis, the pa-
tient was disorientated. Physical examination also revealed
symptoms of dehydration, meningeal signs (nuchal rigidity
and Kernig sign), unsteady gait, moderate rigidity, and rest-
ing tremor of both upper limbs. The laboratory tests showed:
hypokalemia, 2.97 mmol/L (norm: 3.5-5.0 mmol/L), hypomag-
nesemia, 0.7 mmol/L (norm: 0.8-1.0 mmol/L), hypocalcemia,
1.59 mmol/L (norm: 2.12-2.62 mmol/L), hyperphosphatemia,
5.8 mg/dL (norm: 2.8-5.0 mg/dL), leukocytosis, 17.6 × 10 3 / μL
(norm: 4.0-10.0 × 10 3 / μL), increased values of CRP, 45.6 mg/L
(norm: 0-5.0 mg/L), and ESR, 36 mm/hr (norm: 12-17 mm/hr).
The cerebrospinal fluid (CSF) was macroscopically clear with
inflammatory features: cytosis – 26 cells/mm 

3 (norm: 0-8
cells/mm 

3 ) and protein – 0.584 g/L (norm: 0.15-0.45 g/L), while
glucose level was within normal range. Direct examination of
CSF showed no organisms after Gram stain. Viral meningitis
was suspected. Serologic examinations for human immunod-
eficiency virus (HIV), herpes simplex virus (HSV), tick-borne
encephalitis (TBE), and Treponema pallidum were negative. A
blood and CSF culture were negative. One day after admission,
the patient’s mental status became progressively worse, she
experienced severe impairment of memory functions and re-
duced psychomotor speed. Computed tomography (CT) and
magnetic resonance imaging (MRI) of the head showed sym-
metrical calcifications in the both hemispheres of the brain,
located in subcortical and paraventricular regions (ie in the
caudate nucleus and lenticular nucleus), and in the both cere-
bellar hemispheres ( Fig. 1 ). Based on the classical imaging
findings, a diagnosis of Fahr syndrome was made. 

From the first day of patient’s stay, her initial management
consisted of intravenous rehydration and empiric antimicro-
bial therapy immediately after lumbar puncture to cover all
potential organisms (combination of vancomycin, ampicillin,
ceftriaxone and acyclovir), until receiving above-mentioned
microbiology test results. Due to features of parkinsonism,
the combination drug carbidopa-levodopa was started addi-
tionally. The rehydration therapy led to return of full con-
sciousness by day 4 after admission. After 3 weeks the patient
was discharged home. Features of dehydration and meningeal
signs resolved, however bilateral, but currently mild rigidity,
and resting tremor of both upper limbs persisted. 

Discussion 

The terms of Fahr syndrome, Fahr disease, and bilateral
striopallidodentate calcinosis (BSPDC) are often used inter-
changeably but this is a mistake. Fahr disease is described
as a primary, idiopathic form of basal ganglia calcifications.
This denomination means the same as bilateral striopalli-
dodentate calcinosis (BSPDC), primary familial brain calcifi-
cation (PFBC), and calcinosis nucleorum. These terms could
be used for basal ganglia calcifications without metabolic or
other unidentified causes. On the other hand, Fahr syndrome
is reported as secondary basal ganglia calcifications which
are connected with hypoparathyroidism (for example after
parathyroidectomy like in our patient), cerebrum infection,
genetic mutations, and poisoning with toxins [7 ,8] . 

Typical clinical manifestations of this condition are neu-
rologic symptoms: loss of consciousness, tetany, seizures,
epileptic disorder, gait disorder, spasticity, speech impairment,
dementia, myoclonus, coma, paroxysmal choreothetosis, dys-
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tonic choreoathetosis, papilledema of intracranial hyperten-
sion, pleocytosis of CSF. Other symptoms can be movement
disorders, for example clumsiness, fatigability, unsteady gait,
involuntary movements and muscle cramping; and also neu-
ropsychiatric features like psychosis, depression, apoplexia,
deterioration of intelligence, inability to make decisions [6] .
The diagnosis of Fahr syndrome includes brain imaging and
clinical symptoms. It is very important to exclude other
causes of intracerebral deposits, which can be toxoplasmo-
sis, parathyroid disorders, SLE, vascular lesions, and other dis-
eases [9] . The prognosis of Fahr syndrome is incalculable, the
clinical course can be variable. There is no independence be-
tween symptoms at onset, age of patients or range of calcifi-
cations with prognosis [8] . 

The epidemiology of Fahr syndrome is more or less un-
known because investigations of patients’ families are inad-
equate [8] . In our patient’s family there was not any case of
Fahr syndrome. Non–family history-based Fahr syndrome is
infrequently described [6] . In reported cases the majority of
patients are healthy in their childhood and the neurodegen-
erative disorder occurs in adulthood. The patient was 67 years
old, which is unexpected, the Fahr syndrome is usually re-
ported in age 40-50 [8] . 

Fahr syndrome is considered as an autosomal dominant
disorder with deficient and age-related penetrance. However,
Fahr syndrome can also be an autosomal recessive disease or
appear sporadically. Four genes are involved in molecular base
of Fahr syndrome: SLC20A2 (40%), PDGFB (11%), XPR1 (2%),
PDGFRB (2%). Other gene mutations are unknown. Other lo-
cations associated with Fahr syndrome contain IBGC1 locus
at chromosome 14q, a locus at chromosome 8, and the last 1
at chromosome 2q [8] . 

The pathophysiology of abnormal calcium deposition in
Fahr syndrome (bilateral basal ganglia calcifications is com-
mon, particularly in elderly, but the calcifications in Fahr syn-
drome is coarser and more dramatic) is associated with atyp-
ical metabolism of calcium in cerebrum or metastatic depo-
sition because of blood-brain barrier dysfunction. This tissue
damage due to calcification is connected with free radicals
and faulty iron transport. The calcium deposition begins in
the walls of the capillaries, arteries, veins and perivascular
space. It increases slowly to the whole neuron [8] . Components
such as calcium phosphate and carbonate are discovered in
deposits, as well as glyconate, mucopolysaccharide and met-
als (iron, magnesium, zinc, aluminum, copper, cobalt and sil-
ver) [6 ,10 ,11 ,12] . 

The most probable symptom attributable to dehydration
was fever (38 °C), which was caused by infection – mild lym-
phocytic meningitis, which is self-limiting disease leaded by
unknown viruses (purulent meningitis was excluded). The de-
hydration and the fever may cause disorders of consciousness
(especially in elderly). The rapid decline of functions was asso-
ciated with lymphocytic meningitis, not with Fahr syndrome.

Furthermore, Parkinsonism accounts for over 50% of all
movement disorders in the course of Fahr syndrome and it
occurred in our patient. Clinical manifestations of Fahr syn-
drome are reported in the literature as individual case re-
ports or as single-family reports due to rare occurrence of this
condition [1] . Endocrine disorders, particularly hypoparathy-
roidism, are most commonly associated with Fahr syndrome.
CT and MRI revealed symmetrical calcific alterations in the
subcortical and periventricular regions of cerebrum and in the
both cerebellar hemispheres which are consistently reported
in Fahr syndrome. 

Conclusions 

Fahr syndrome is an uncommon illness associated with many
diseases, but with no identified particular etiologic agent [6] .
Genetic mutations, which were found recently, help to differ-
entiate between primary, and secondary disease [7] . This case
report describes a presentation of Fahr syndrome in a patient
who has parkinsonism and severe psychiatric manifestation
related to this process. In our patient, the Fahr syndrome was
secondary to endocrinopathy (parathyroidectomy), and to the
neuroinfection. The purpose of this case is to educate doc-
tors about an uncommon neurologic condition that necessi-
tates extensive medical and neurologic assessment because
symptoms of lymphocytic meningitis can distract you from
the symptoms of Fahr syndrome. 

Patient consent 

An informed consent was obtained from the patient for publi-
cation of this case and any accompanying images. All patient
identifying information has been stripped from the images.
Additionally, no patient identifying information is used in the
case report. 

R E F E R E N C E S  

[1] Manyam BV . What is and what is not ’Fahr’s disease’. 
Parkinsonism Relat Disord 2005;11:73–80 .

[2] Morgante L , Trimarchi F , Benvenga S . Fahr’s disease. Lancet 
2002;359:759 .

[3] Govindarajan A . Imaging in Fahr’s disease: how CT and MRI 
differ? BMJ Case Rep 2013:2013 .

[4] Manyam BV , Walters AS , Narla KR . Bilateral 
striopallidodentate calcinosis: clinical characteristics of 
patients seen in a registry. Mov Disord 2001;16:258–64 .

[5] Jaworski K , Styczy ́nska M , Mandecka M , Walecki J , Kosior DA . 
Fahr syndrome - an important piece of a puzzle in the 
differential diagnosis of many diseases. Pol J Radiol 
2017;82:490–3 .

[6] Saleem S , Aslam HM , Anwar M , Anwar S , Saleem M ,
Saleem A , Rehmani MAK , et al. Fahr’s syndrome: literature 
review of current evidence. Orphanet J Rare Dis 2013;8:156 .

[7] Donzuso G , Mostile G , Nicoletti A , Zappia M . Basal ganglia 
calcifications (Fahr’s syndrome): related conditions and 

clinical features. Neurol Sci 2019;40(11):2251–63 .
[8] Amisha F , Munakomi S . Fahr syndrome. StatPearls [Internet].

Treasure Island (FL). StatPearls Publishing; 2021 .
[9] Lam JS , Fong SY , Yiu GC , Wing YK . Fahr’s disease: a 

differential diagnosis of frontal lobe syndrome. Hong Kong 
Med J 2007;13(1):75–7 .

[10] Lowenthal A , Bruyn G . Calcification of the 
striopallidodentate system. Handb Clin Neurol 1968;6: 
703–725 .

http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0001
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0001
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0002
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0002
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0002
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0002
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0003
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0003
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0004
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0004
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0004
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0004
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0005
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0005
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0005
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0005
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0005
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0005
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0006
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0006
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0006
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0006
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0006
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0006
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0006
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0006
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0006
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0007
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0007
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0007
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0007
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0007
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0008
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0008
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0008
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0009
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0009
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0009
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0009
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0009
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0010
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0010
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0010


3858 R a d i o l o g y  C a s e  R e p o r t s  1 6  ( 2 0 2 1 )  3 8 5 5 – 3 8 5 8  
[11] Bouras C , Giannakopoulos P , Good P , Hsu A , Hof P , Perl D . A 

laser microprobe mass analysis of trace elements in brain 

mineralizations and capillaries in Fahr’s disease. Acta 
Neuropathol 1996;92(4):351–7 .
[12] Beall SS , Patten BM , Mallette L , Jankovic J . Abnormal 
systemic metabolism of iron, porphyrin, and calcium in 

Fahr’s syndrome. Ann Neurol 1989;26(4):569–75 .

http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0011
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0011
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0011
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0011
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0011
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0011
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0011
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0012
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0012
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0012
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0012
http://refhub.elsevier.com/S1930-0433(21)00678-6/sbref0012

	Fahr syndrome - an incidental finding in a patient with lymphocytic meningitis
	 Introduction
	 Case presentation
	 Discussion
	 Conclusions
	 Patient consent
	 References


