Vojnosanit Pregl 2017; 74(2): 184—188.

VOJNOSANITETSKI PREGLED

Page 184

-

271930

U

i ¢

CASE REPORT

.,

TET
=t 5 &

ll\l |

UDC: 616.447-06::616.831

1944, DOI: 10.2298/VSP150916109M

-
(L

'u-,-.u

U‘ JL..%

0
S qvu”

Fahr’s syndrome and idiopathic hypoparathyroidism — A case report

Farov sindrom 1 idiopatski hipoparatireoidizam
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Abstract

Introduction. Fahr’s syndrome is a rare, slowly progressive,
neurodegenerative disorder, characterised by extensive, bilat-
eral, and symmetrical basal ganglia calcification. It is associ-
ated with neuropsychiatric manifestations and gradually pro-
gressive cognitive impairment. Faht's syndrome is the secon-
dary form of brain calcification that is caused by various
metabolic, infectious, or degenerative diseases. Case report.
We presented a middle-aged male with Faht's syndrome due
to primary idiopathic hypoparathyroidism. Clinical diagnosis
was based on signs and symptoms of hypocalcemia, progres-
sive neuropsychiatric illnesses, laboratory evidence of hy-
poparathyroidism, and radiological signs of calcifications in
the basal ganglia. The patient improved after only a few days
of intravenous rehydration and calcium substitution, followed
by oral supplemental calcitriol. Conclusion. Timely tecogni-
tion of idiopathic and iatrogenic hypoparathyroidism allows
appropriate treatment that can prevent the development and
clinical manifestations of Fahr’s syndrome and potentially
slow its progression.
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Apstrakt

Uvod. Farov sindrom je retko, sporonapredujuce, neurodege-
nerativno oboljenje sa tipicno obostranim i simetricnim kalcifi-
kacijama bazalnih ganglija, koje se naj¢esce manifestuje neurop-
sihijatrijskim tegobama sa progresivnim oste¢enjem kognitivnih
funkcija. Farov sindrom je sekundarni oblik kalcifikacija mozga
uzrokovanih raznim metaboli¢kim, infektivnim ili degenerativ-
nim oboljenjem. Prikaz bolesnika. Prikazan je sredoveéni bo-
lesnik sa Farovim sindromom uzrokovanim idiopatskim hipo-
paratireoidizmom. Dijagnoza je postavljena na osnovu progre-
sivnih neuropsihijatrijskih tegoba, laboratorijskih pokazatelja
hipokalcemije i hipoparatireoidizma, kao i radioloskog nalaza
simetri¢nih, bilateralnih kalcifikacija, pre svega bazalnih gangli-
ja. Stanje bolesnika bitno je popravljeno i stabilizovano nakon
samo nekoliko dana patrenteralne-intravenske nadoknade kalci-
juma, rehidratacije i primene oralnih preparata kalcitriola.
Zakljucak. Blagovremeno prepoznavanje i lecenje idiopatskog
ili jatrogenog hipoparatireoidizma ostavlja moguénost spre-
¢avanja nastanka, klinicke manifestacije ili bar progresije Faro-
vog sindroma, tj. kalcifikacija bazalnih ganglija.

Kljucne reci:

neurodegenerativne bolesti; kalcinoza; bazalne
ganglije; hipoparatireoidizam; komorbiditet;
dijagnoza, diferencijalna; lecenje lekovima.

Introduction

Fahr’s syndrome (FS) is a rare, chronic, slowly progres-
sive, neurodegenerative disorder characterised by extensive
bilateral, and symmetrical deposition of calcium in the basal
ganglia, thalamus, cerebral cortex, dentate nucleus, cerebel-
lum subcortical white matter, and hippocampus '~. Clinical
manifestations occur typically in the fourth or fifth decade of
age and usually includes neuropsychiatric manifestations
with gradually progressive cognitive impairment **. The on-

set of the disease is usually insidious and frequently is mis-
diagnosed as a dementia or psychiatric illness.
Hypoparathyroidism (HP) is an endocrine disorder, ca-
used by a heterogeneous group of conditions, in which low
calcium and high phosphate levels occur as the result of in-
sufficient parathyroid hormone (PTH) secretion. Idiopathic
hypoparathyroidism is a term for a rare deficient PTH secre-
tion without definitive cause and may be genetically inheri-
ted or may have an autoimmune cause. Radiologically, this
state may cause calcifications, predominantly in globus pal-
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lidus of the basal ganglia. Symptoms attributable to their in-
volvement are uncommon at the clinical presentation >

Histological findings in the form of symmetrical brain
calcifications, were observed for the first time by Bomberger
in 1855 ®. Clinical manifestations of Fahr's syndrome was
first described in 1930 by German neurologist Karl Theodor
Fahr "> *°. The association of basal ganglia calcifications
with chronic HP, was described for the first time by Eaton et
al. "*in 1939.

Today, there are two entities associated with basal gan-
glia calcification. The primary form, also called Fahr's disea-
se, is characterised by idiopathic calcifications of brain tissue
and it is considered as familial or sporadic disorder. Fahr's
syndrome is the secondary form of brain calcifications, that
is caused by some other known disease >* %',

We presented a middle-aged male with Fahr's syndrome
caused by the primary idiopathic hypoparathyroidism.

Case report

A 58-year-old male admitted to our clinic for the
history of polymorphic complaints in the form of general
weakness, headache, middle back pain, retrosternal chest,
and diffuse abdominal pain over the 2-month period. He also
had an intermittent episodes of generalised muscle cramps,
numbness, tingling, fever, and diarrhea, followed with a
mark reduction in body weight. The members of his family
noticed some changes in overall behaviour like periodical
irritability or disorientation. All of the symptoms occured
suddenly two months ago, after upper respiratory tract infec-
tion, and were getting worse in the last few days. Physical
examination revealed ataxia, bradypsychic response,
adynamia, asthenic constitution, edentulousness, slurred spe-
ech, mental confusion, and positive Trousseau sign of latent
tetany. He had body temperature of 37.5°C, pale skin with

no edema or skin lesion. His blood pressure was 100/60
mmHg, with puls rate of 100 beats per minute with no
organomegaly or lymphadenopathy. The rest of physical
examination was unremarkable.

Electrocardiogram  revealed episodes of sinus
tachycardia with first degree atrioventricular block and slow
and prolonged depolarisation (PR interval 214, QT interval
over 466 ms) (Figure 1).

Laboratory blood tests showed elevated inflammatory
biomarkers: erythrocyte sedimentation rate of 63 mm per
hour and C-reactive protein level of 36 mg/L (normal range
0.00—3.00 mg/L), normocytic anaemia with haemoglobin va-
lue of 109 g/L (normal value 130—180 g/L) and positive uri-
ne tests for urinary infection. Biochemistry results included
normal concentrations of serum albumin, glucose, bilirubin,
cholesterol, potassium, sodium, and serum liver enzyme le-
vels. Serum calcium levels were decreased up to 0.97
mmol/L (normal range 2.13—2.63 mmol/L), ionized calcium
level of 0.70 mmol/L (normal range 1.00—1.30 mmol/L) and
parathyroid hormone level of 0.44 pmol/L (normal range
1.59-6.89 pmol/L) were also decreased. Serum phosphorus
level of 2.00 mmol/L  was higher than normal range
(0.78—1.65 mmol/L). The results of all other hormone tests
were normal.

Multislice computer tomography (CT) of the brain re-
vealed multiple symmetrical large areas of calcification in
the basal ganglia, periventricular, supraventricular white
matter, as well as in the central regia of pons (Figure 2).

With the exception of hypocalcemia and HP, other
secondary causes of brain calcifications were excluded by
laboratory testing. Chest radiography and ultrasound
examination of the neck, abdomen and pelvis were normal.
Osteodensitometry revealed normal bone density. Endoscopic
examination of the upper intestine was normal. The ophthal-
mologist did not see signs of papilledema.

Fig. 1 — Electrocardiogram of a patient with Fahr's syndrome showing first degree atrioventricular block and slow
and prolonged depolarisation (PR interval 214 ms, QT interval over 466 ms).
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ig. 2 — Brain computed tomography (CT) scan revealing bilateral, multiple, symmetric calcifications in the basal
ganglia, periventricular and supraventricular, also infratentorial in the cerebellum and pons centrally.

On the basis of clinico-radiological and biochemical
findings, diagnosis of primary HP and Fahr’s syndrome was
suggested.

Immediately after admission to the clinic, the patient got in-
travenous rehydration, antibiotics and calcium infusion, followed
by oral supplemental calcium and calcitriol. Parenteral anticoagu-
lation therapy was also conducted, while thiazide diuretics were
administered in order to diminish calciuria. Dominant

neuropsychiatric signs were stopped by mild anxiolytic therapy.

Gradually after two weeks, all laboratory tests, clinical
signs, and electrocardiogram finding went back to normal (Fi-
gure 3). He was recommended to take lifelong calcium and
calcitriol substitution. Ambulatory, a 6-month control, eviden-
ced maintaining of good general condition without any neuro-
logical symptoms or mental disorder. Serum calcium and ioni-
zed calcium levels were held at the lower reference limits.

Fig. 3 — Control electrocardiogram evidencing normalization of the duration of electrical systole and out of the
first degree atrioventricular block.
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Discussion

Basal ganglia calcification (BGC) is a nonspecific fin-
ding in 1% of radiographic brain examination '* '*. These
calcifications could be conditionally separated in two main
forms: primary and secondary °.

The term Fahr’s disease refers to cases of idiopathic cal-
cifications in the basal ganglia and other brain regions, and is
clinically defined as bilateral BGC in the presence of
neuropsychiatric and extrapyramidal disorders with normal
calcium and parathyroid levels * '>. Fahr's disease could be
sporadic or inherited in an autosomal dominant pattern with
the commonly involved locus at 14 q chromosome. Some
form of this disease may also be passed on as an autosomal re-
cessive trait »* > '> ' This disease is also known as familial
idiopathic basal ganglia calcifications; still there are 35 additi-
onal terms used for this condition in the literature. Some
synonyms for this disease are: idiopathic striopallidodentate
calcinosis, cerebrovascular ferro calcinosis, calcinosis nucleo-
rum, familial idiopathic cerebral calcifications etc. >’

In contrast to this primary form, bilateral and symmetric
calcifications of basal ganglia and other brain regions, can
occur secondary, as the consequence of various metabolic,
infectious, or degenerative disease. These includes endocrine
disorders, mitochondrial myopathy, some dermatological di-
sorders, brucellosis, toxoplasmosis, etc. 341 This condition
is known as Fahr’s syndrome. Clinically, it should be clearly
distinguished from Fahr’s disease °.

Therefore, common for both conditions are bilateral
BGC and progressive neuropsychiatric manifestations. The
essential difference between the disease and the syndrome
is the presence of the family history of BGC (Fahr’s dis-
ease) and evidence of some other, known cause (Fahr’s
syndrome).

The most common reported metabolic disorders that
cause Fahr’s syndrome are HP and pseudohypo-
parathyroidism " '". HP could be iatrogenic, as the
consequence of surgical removal or radiotherapy, or could be
idiopathic " * . The latter refers to deficient PTH secretion
without a defined cause and includes a group of rare conditi-
ons that can be genetically inherited and/or autoimmune. In-
herited genetic HP may run in families by passing on with
autosomal dominant, autosomal recessive or X-linked pat-
tern, and may occur in childhood or later in life. Autoimmu-
ne HP may be isolated, or exist as a part of polyglandular
syndrome such as autoimmune polyglandular syndrome type
1 or type 2. The former disorder is also inherited, but it
usually occurs until the period of early adolescence and
always by the age of 25. The latter presents in adulthood in
combination with adrenal insufficiency, type 1 diabetes mel-
litus, or thyroid autoimmune diseases "> '®. The most
common cause of HP is damage or removal of the
parathyroid glands during thyroidectomy . In postopera-
tive HP, basal ganglia calcifications will develop in untreated
patients, after a median of 17 years "> *'. Early treatment of
postoperative HP can prevent brain calcifications with
typical manifestations *'°. In patients with idiopathic form of
HP, adequate oral calcitriol and calcium supplementation is

needed in order to restore calcium/phosphorus ratio and re-
duce the risk of basal ganglia calcification appearance and
progression &>,

There is no clear explanation for the mechanism of brain
calcification and hypocalcemia association. It is suggested that
increased calcium-phosphorus complex formation plays an im-
portant role * °. Tt is possible that the subsidence of calcium in
the brain parenchyma, appear due to local disruption of the
blood-brain barrier or due to a disorder of neuronal calcium me-
tabolism. Active role of PTH in the basal ganglia physiology
could also be involved. There are some findings that psychiatric
conditions may be associated with calcium dysregulation, cal-
cium signaling and altered calcium homeostasis > *. Histological
examination of affected areas revealed concentric calcium de-
posits within small and medium-sized arterial walls as well as
droplet calcifications along capillaries °.

The most common clinical features are neurological as sei-
zures, spasticity, choreoathetosis, tremor, headache, vertigo,
dysarthria, loss of consciousness. Psychiatric features include
depression, manic symtoms, irritability, aggression, or deteriora-
tion of intelligence "**'® ', The impact of changes in calcium
levels in the QT interval in ECG recording is well-known. In our
case, electrocardiogram revealed episodes of sinus tachycardia
with first degree AV block and prolonged depolarisation, fully
retreated with normal serum calcium levels. Cardiac conduction
disease were also observed in some cases of FD *.

In contrast to typical slowly progressive neuropsychiat-
ric manifestations, in our case, all of the neurological symp-
toms occurred suddenly, and were provoked by respiratory
infection. Polymorphic symptoms, including diffuse cramps,
diarrhea, and body pain were non specific, while mental dis-
orientation and irritability were noticed only periodically.
Other neurological manifestations, such as ataxia, adynamia,
slurred speech, and mental confusion progressed rapidly in a
few days. All of the symptoms related to hypocalcemia oc-
curred in a short, 2-month interval, with no accompanied en-
docrine disorder, suggesting isolated idiopathic HP. Still,
these symptoms were also the most prominent feature of
clinical presentation in our patient, with positive Trousseau
sign, decreased serum calcium, and PTH levels, followed by
typical prolonged QT interval on electrocardiographic (ECG)
examination. CT finding of bilateral brain calcifications
completed the diagnosis towards Fahr’s syndrome due to HP.

To date, there is no standard course of treatment for Fa-
hr’s syndrome/disease. A recent prospective study has found
that increased risk for BGC progression is significantly asso-
ciated with low calcium/phosphorus ratio, hyperphosphate-
mia and history of seizures * . Nevertheless, serum levels of
25(OH)D vitamin and 1.25 (OH)2D vitamin were not
significantly associated with progression. Interestingly, with
every 1% increase in the calcium/phosphorus ratio, progres-
sion of basal ganglia calcification decreased by 5% *'*"°.

Recommended  treatment is  directed toward
symptomatic control of neurological manifestations using
anxiolytics, antipsychotics, anticonvulsant treatment with
appropriate rehydration, electrolyte, and hemodynamic ba-
lance maintenance ** '*. In cases of Fahr’s syndrome due to
hypoparathyroidism, the neurological and psychiatric
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symptoms usually improve with normalisation of plasma
calcium and phosphorus levels. It is recommended to obtain
a target serum calcium level in the low normal range * '>. HP
is a rare endocrine condition with a hormone deficiency, that
does not necessarily require the same substitution '*. The
subcutaneous application of synthetic PTH analogs are re-
commended only in refractory forms with chronic
hypercalciuria and kidney complications > ** %

The presented patient showed no need for serious anti-
convulsant or antipsychotic treatment. Dramatic clinical pre-
sentation and difficult general state of the presented patient
was fully withdrawn after only a few days of intravenous
rehydration and calcium substitution, followed with thiazide
diuretics that reduced urinary loss of calcium. After achieving
rapid resolution of symptoms, his treatment continued with
oral supplemental calcium and calcitriol preparations for main-
tenance of serum calcium in the low to normal range.

Conclusion

Although rare, Fahr’s syndrome or/and Fahr’s disease
are conditions that should be keep in mind in all the cases of
progressive neuropsychiatric disturbances and seizure disor-
ders, particularly if they are present in the fourth or fifth de-
cade of age. In such cases, it is especially important to per-
form laboratory tests for the purpose of prompt registration
of possible metabolic abnormalities. Any suspected
hypoparathyroidism should be treated in time, especially in
subjects that underwent thyroidectomy in order to prevent
formation and progression of brain calcifications. On the ot-
her hand, every intracranial calcification, incidentally detec-
ted during radiographic imaging, needs thorough neurologi-
cal examination and biochemical tests. Timely recognition of
these two entities allows appropriate treatment that can pre-
vent clinical manifestations of the disease and potentially
slow its progression.
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