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Abstract

Brain calcification can occur physiologically and pathologically. Physiological calcification is associated with a
degenerative process with globus pallidus as the most common location. Pathological calcifications are associated with
several causes such as idiopathic or secondary due to disturbances in mineral metabolism in the body. Fahr disease is a
syndrome characterized by calcium and phosphate deposition in several areas, namely the periventricular area, cerebellum
and dentate nucleus. Fahr disease is a rare disease with an incidence of <1:100,000 in the general population. In this case
report, we describe 2 cases Fahr's disease both in 6™ decade of age. Both of these cases present with a clinical manifestation
of seizures. The etiology behind the first case is hypoparathyroid post-thyroidectomy while the second case is idiopathic.
Imaging showed bilateral calcifications of the basal ganglia and other areas such as the cerebellum and ventricles.
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1. Introduction

The process of calcification in the brain can occur physiologically andlpgtbally. Physiological
calcification is likely due to degenerative process with globus pallidus as the mostogolooation.
Pathological calcification is associated with several causes, such as idiopathic. Other n&males Disease
are Idiopathic Basal Ganglia Classification or Bilateral Striopallidodentate Calcinosis is a termdesamxtibze
a neurodegenerative disease characterized by calcifications of the basal ganglex pa¢hof the brain
parenchyma (Batla et al., 2017) This case is rare and does not changeithaclow incidence of <1:100,000
population. A causal link of Fahr's disease and parathyroidism is rare. Paiditimy is a condition that is often
characterized by low serum calcium. We report 2 cases of Fahr disease in whiescwiee the characteristics
of these cases and the treatment that should be considered when encountedagesich

2.Case1l

The first patient is a 63-year-old woman with complaints of seizures fore3 sinlay in September
2018. The patient had a clonic seizure as the patient jerks her extremities symmemitaisnultaneously,
eyes rolling uplasting for 1-2 minutes. During the seizure the patieas unconscious, urine leakage and
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foamy saliva. After the seizure the patiam@tsconscious and felveak then the patient fell asleep after 5 hours
However, the patient experienced another seizure with the same form however the dpatientgain
consciousness followed by another seizure an hour later. The patient also compiandden left-sid
weakness in October 2018. This complaint was accompanied by slurretl apdefacial droopPreviously,

the patient underwent thyroid surgery in 1985 and started to tataxiftyegularly. In 1991, the patient had
her first seizure with the same form but was never treated. In 2000, the patielgcieasd to have recurrent
hypocalcemia, hence she took 1 tablet of olcatriol regularly every daydanmiy2of Carbamazepine daily. The
patient said she often had seizuoese every 3-4 months. The patient finally had no more seizures from 2015
- September 2018 when she experienced recurrent seizure.

_ Seizure &
Thyroidektomi & Seizure & weakness on the
Calcitriol Recurrent left side of the
regularly 1% seizure Hypocalcemia body

Oct 2018

1991

Figure 1. Time line for first case.

Head CT scan without contrast showed massive calcifications in the centrum sencimnale, radiata, basal
ganglia and right and left cerebellum. The patient did not complain of aayibedl or balance disorders. The
laboratory results showed hypocalcemia of 4.8 mg/dL (normal levels 8.5 mb@dL). Therefore, this patient
underwent calcium correction through the administration of calcium gluconatpafiéet also underwent two
EEG examinations, the first recording showed an abnormal result, showihglmisal serial electrographic
seizure general, indicating mild diffuse encephalopathy. The carbamazepine wag rejttacalproic acid
tablets 500mg twice daily. After administration of valproic acid for 1 week, anB&@&rrecording was done
and showed normal result and no epileptiform activity or abnormal slowing were. fou
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Figure 2. Sagittal and axial head CT scan without contrast in the first patient shass&dentalcifications in
several locations.

3. Case?2

The second patient is a 65-year-old woman with complaints of tremors lieftheaind since October
2018, the patient also complained of clonic seizures symmetrically and simultanegeslyplled up, and
urine leakage the following month. Seizures last < 1 minute, during the seizuigidme was unconscious,
fortunately after the seizure the patient is conscious. There was no preigtoug bf seizures and no other
complaints, such as other movement disorders.

Tremor 1stseizure

1

Oct 2018 Nov 2018

Figure 3. Time line for second case.

Head CT scan without contrast showed bilateral calcifications in the basal ganglia artiurardtaboratory
examination showed the patient had hypocalcemia with calcium level of 5.0 mg/ik BHG examination
showed moderate degree of generalized epileptic encephalopathy. In this patipatietitewas given with
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100mg phenytoin three times daily and hypocalcemia was treated with calcium gluconate.

ey

Aquilicn Lightning

Figure 4. Calcifications in the basal ganglia and cerebellum were seen bilaterally in thecsseond

4. Discussion

The cases in this series have similar demographic characteristics as both patiétsale with the
onset of complaints in the“decade for the first case anfl @ecade for the second case. Current literature
concludes that the incidence of Fahr disease did not different between seisatisetise with the onset of
symptoms between'$to 5" decade (Batla et al., 2017).

The etiology behind the process of calcification process in the basal ganglidilatetal
striatopallidodentatum pathways are genetic factors, namely mutations on chron&sohnemosome 2,
chromosome 14q and SLC20A2 (Batla et al., 2017; Mufaddel & Al-Hassani, 2014; Ssle&m2013) and
secondary causes such as endocrine disorders (hypoparathyroidismdohgpeparathyroid
hyperparathyroidism), infectious diseases (intrauterine and perinatal infectms)legenerative factors
(Saleem et al., 2013). In our case series, no genetic examination was carriedehezafannot conclude the
relationship between Fahr's disease and genetic mutations as the primary eto@ygertwe tried to dig up
information regarding the possibility of genetic mutations through famdtody in both of these cases.
However, there were no family members who had the same complaint or disettsrnkane, it was clear that
in both cases, hypocalcemia was suspected due to hypoparathyroidirst tres€, the etiology of Fahr disease
was hypoparathyroidism post-thyroidectomy. Thyroidectomy led to psitterhypoparathyroidism with the
clinical manifestation of seizures 7 years post-thyroidectomy in the first caseeariparesis 30 years post-
surgery. However, the etiology of the second patient is still unknown. Panigtingrmone (PTH) regulates
calcium levels in the blood. If patient experienced hypocalcemia and hyperphosphateam be concluded
that PTH failed to function properly. Failure of the PTH regulation can be duederttal or acquired disease
and it is an irreversible condition (Schafer & Shoback, 2013; Sinnott)2018

It takes about 8-19 years to cause calcification in the basal ganglia area fronic chron
hypoparathyroidism alone (Brenner, 2011; Cating-Cabral & Clarke, 2@Evgral literatures suggested that
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phosphate levels > 70 mg/dl and hypocalcemia will trigger calcification in severalstisgde as the skin,
joints, cornea, blood vessels, and brain with the periventricular area as thesifes-predilection (Betsholtz

& Keller, 2014). There are PTH2 receptors and PTHrp receptors in the badé gadgerebellum areas that
mediates the calcium influx and efflux in striatum cells (Goswami et al., 201&)dition, there is an enzyme
PTH-responsive carbonic anhydrase-Il (CA-Il) in the basal ganglia that @legle in the demineralization
process. In addition, PTH-responsive carbonic anhydrase-Il (C&rdiyme in the basal ganglia also plays a
role in the demineralization process. Decreased CA-Il enzyme will reducetiated demineralization which
has a high prevalence (77%) in Fahr disease (Goswami et al., 2012, 2014).

In this case series, both patients experienced seizure and one patient experieaceehindisorder.
The common clinical manifestations of Fahr disease are hyperkinetic movemedediseghorea, tremor,
dystonia, athetosis, orofacial dyskinesia), other neurological disorders réseizlementia, decreased
consciousness) and neuropsychiatric disorders (psychosis, depreabioipdkar & Saidu, 2012; Batla et al.,
2017; Saleem et al., 2013).

In both cases, head CT scan without contrast were used to confirm the diagnm®vious literature
used the same imaging modality. CT scan is more superior to MRI in detegdtngn deposition to depict the
process of calcification (Batla et al., 2017) (Manyam et al, 1992; Batla et al., Kidgd MRI is used as the
imaging modality, the preferred sequence is susceptibility-weighted MRI as it is gbteie a low-intensity
image on the T2 sequence and low or high intensity images on the T1lae{Batla et al., 2017; Sahin et al.,
2015). The results of head CT scan in both cases showed calcificatienbasdl ganglia, centrum semiovale
and cerebellum which were also seen in previous studies as the internal gidius, cerebellum, centrum
semiovale, brain stem, and subcortical white matter were the most common areasicéteaicifSaleem et
al.,, 2013; Tai, 2015). Other supporting examinations recommended dongeare serum calcium, serum
phosphorus, serum magnesium, and alkaline phosphatase.

Therapeutic management of Fahr disease mainly focuses on overcoming the ssimjotims that
arise. In this case series, the first patient complained of seizures and hypocalcearithédsdizure, the choice
of seizure medication is based on the previously performed EEG. Thedimnht had an abnormal EEG
recording, diagnostic of a subclinical serial electrographic generalized seizure, indicédirgrade diffuse
encephalopathy. Therefore, she received 500 mg valproic acid twice daily. the feecond patient, she had
abnormal EEG recording, diagnostic of a moderate-grade diffuseatjead encephalopathy epileptic seizure.
Therefore, she was given 100mg phenytoin three times daily. Both ofidiats received calcium gluconate
to correct the hypocalcemia rapidly. The first patient had a fairly longseafrillness with three years of
seizure-free phase, from 2015 to 2018. This can be explained bgtibet's EEG recording which showed
subclinical serial electrographic generalized seizure, i.e. the patient was having seizurasusintinithout
any clinical signs or symptoms.

Seedat et al. stated that seizure is a significant predictor of calcification process argtetssymo in
Fahr Disease.(Seedat et al., 2018) Seizure is a rare clinical manifestation of Fahrrdisstdéesly due to the
calcification process affecting the basal ganglia and rarely the cortex. In severalishatidmen reported that
changes in the EEG may occur due to idiopathic or secondary hypgpaicitonditions. Findings of sharp
waves and slow waves are referred as parathyroid epilepsy. These EEG changes canarootthieabsence
of clinical symptoms such as motor seizures. Other changes in EEG inclumabbackground activity and
associated reactions. This is associated with low levels of calcium. Correctionmfcsdecium level will lead
to clinical improvement however results of EEG recordings will persist foraeweeks or even months and
may even develop into epilepsy. The cause of epilepsy in Fahr diseelsged to the site of calcification but
also a chronic hypokalemia resulting in increased excitability of neurons (téan2215; Modi et al., 2014;
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Nardone et al., 2016).
5. Conclusion

Fahr disease is a rare disease with congenital or acquired etiology that is associated with other
conditions triggering the process of calcification in various areas of the brain. This case series emphasize the
importance of brain imaging in seizure that first appeared during adulthood. Imaging modalities that can be
used are head CT scan or head MRI with susceptibility weighted imaging sequences. If brain imaging showed
bilateral calcifications, additional laboratory tests such as serum calcium levels, parathyroid hormone, thyroid
hormone, serum phosphate levels, serum magnesium levels, and alkaline phosphate level should be done to rule
in or out the suspicion of Fahr disease. Therefore, patients are able to receive appropriate therapeutic
management promptly to prevent other clinical manifestations and disease progression.
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