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ABSTRACT

Objectives: Discuss pathophysiological aspects of cerebral calcifications (CC) and highlight
its importance related to the occurrence of neuropsychiatric syndromes. Method: Single
case report. Result: Man 52 years old, 20 years after going through a total thyroidectomy,
starts showing behavioral disturbance (psychotic syndrome). He was diagnosed as schizo-
phrenic (paranoid subtype) and submitted to outpatient psychiatric treatment. During a
psychiatric admission to evaluate his progressive cognitive and motor deterioration, we iden-
tified a dementia syndrome and extensive cerebral calcifications, derived from iatrogenic
hypoparathyroidism. Conclusion: The calcium and phosphorus disturbances, including hy-
poparathyroidism, are common causes of CC. Its symptoms can imitate psychiatric disorders
and produce serious and permanent cognitive sequelae. The exclusion of organicity is man-
datory in any psychiatric investigative diagnosis in order to avoid unfavorable outcomes, such
as in the present case report.

RESUMO

Objetivos: Discutir aspectos fisiopatologicos das calcificagdes cerebrais (CC) e ressaltar sua
importancia na ocorréncia de sindromes neuropsiquiatricas. Método: Relato de caso in-
dividual. Resultado: Homem 52 anos de idade, 20 anos apds tireoidectomia total, iniciou
com alteragcdo comportamental (sindrome psicética), foi diagnosticado como portador de
esquizofrenia paranoide e encaminhado para ambulatério de psiquiatria. Durante interna-
cao psiquidtrica, para avaliacdo de importante deterioracdo cognitivo e motora, foi veri-
ficada a vigéncia de sindrome demencial e extensas CC, secundérios a hipoparatiroidismo
iatrogénico. Conclusao: Os disturbios do metabolismo do célcio e do fosforo, incluindo o
hipoparatiroidismo, sdo causas frequentes de CC. Seus sintomas podem mimetizar transtor-
nos psiquidtricos e provocar sequelas cognitivas permanentes. A exclusao de organicidade
é mandatoria durante toda investigagdo diagndstica na psiquiatria, a fim de evitar desfechos
desfavoraveis, como no presente relato de caso.

1 Universidade Federal do Rio de Janeiro (UFRJ), Hospital Universitdrio Clementino Fraga Filho (HUCFF), Rio de Janeiro, R), Brazil.
2 UFRJ, Instituto de Psiquiatria (IPUB), Rio de Janeiro, R, Brazil.

3 Centro Psiquidtrico Rio de Janeiro, Rio de Janeiro, RJ, Brazil.

4 Universidade Federal de Ciéncias da Sadde de Porto Alegre (UFCSPA), Porto Alegre, RS, Brazil.

5 Universidade Federal Fluminense (UFF), Niterdi, RJ, Brazil.

Address for correspondence: Leonardo Fernandez Meyer
Rua Professor Alfredo Gomes 1, ap. 202

22251-080 — Rio de Janeiro, RJ, Brazil

E-mail: Ifm1205@gmail.com



82 Meyer LF et al.

INTRODUCTION

Cerebral calcifications (CC) are not uncommon and can
occur in several clinical conditions. Historically recognized
as Fahr's syndrome, they can vary in presentation from ac-
cidental findings to severe neuropsychiatric syndromes'.
Researchers have found that lesions are usually located at
the basal ganglia and cerebellum and may reach the in-
ternal capsule and the thalamus, regardless the etiology'.
The reason for this tropism is unknown, but recent findings
suggest that cellular and histochemical specificities, such as
vascular permeability and the presence of other electrolytes
(iron, zinc and magnesium), may contribute to the process®>.
CC development is slow and may remain asymptomatic for
long periods of time>*,

The principal causes of CC are shown in table 1. Pa-
thologies most statistically associated to CC are calcium
and phosphorus metabolic disturbances (endocrinopathies
and genetic syndromes)*®. Even though uncommon, hy-
poparathyroidism is a possible cause of severe psychiatric
disturbances, whether these be related or not to CC°. Para-
thormone (PTH) deficiency results in a reduction in serum
calcium levels and an increase in serum phosphate levels,
thus producing mineral deposits in the skin, retina and ce-
rebrum’. Clinical symptoms of calcium imbalance previously
demonstrated include: tetany, Chvostek sing (facial muscle
cramps), laryngeal stridor, muscle stiffness, movement dis-
turbances (freezing), and seizures'®. The last of which may
be the only manifestation of this condition’.

Table 1. Causes associated to cerebral calcification

Parathormone metabolism, calcium and phosphorus Without sistemicinvolvement

Injured Preserved

Hypoparathireoidism Down syndrome Idiopathic

Primary Neuromyophaties Fahr's disease

mitochondrial

Post-surgical Systemic lupus Diffuse neurofibrillary

erythematosus Tangles with calcification
External radiation Acute lymphocytics Aging/physiological
leukemia
Hypomagnesemia Revesz syndrome

Infections: CMV, HIV,
neurotoxoplasmosis, EBV

Pseudohypoparathyroidism

Hyperparathyroidism Toxicosis: Lead e CO

EBV: Epstein-Barr virus; CO: carbon monoxid; CMV: citomegalovirus; HIV: human immunodeficiency virus.

Neuropsychiatric syndromes are commonly seen when
CC are secondary to hypoparathyroidism and tend to be se-
rious problems™, Acute conditions, such as delirium, may de-
rive from electrolytic disturbances, especially in post surgical
and toxic forms'. Cognitive deterioration is the most com-
mon psychiatric symptom resulting from hypoparathyroi-
dism'. Mood disorders (anxiety, panic attacks, depression and
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neurasthenia) are frequent and may be the first clinical mani-
festations of this condition. Symptoms are intermittent, with
periods of spontaneous remission'?. The onset of psychotic
symptoms tends to occur later and seem to be associated
with the calcification of the basal ganglia®. Hypothyroidism
is commonly part of greater global cognitive impairment, in
post surgical hypoparathyroidism.

The objective of this case report is to present some
neuropsychiatric aspects related to CC in patients with cal-
cium and phosphorus disturbances. In this case report, the
patient was admitted to a psychiatric hospital, with a prior
diagnosis of schizophrenia. After clinical investigation, the
case revealed to be post surgical hypoparathyroidism with
extensive CC. The psychiatric Institution authorized the pub-
lication of data gathered for this study.

CASE REPORT

A few weeks after his divorce in 2005, a 52-year-old man
began to show signs of behavioral disorder, specifically so-
cial withdrawal, functional impairment and aggressiveness,
associated to psychotic symptoms (persecutory delusions
and hallucinations involving imperative voices). He was di-
agnosed as schizophrenic (paranoid subtype) and achieved
satisfactory symptomatic control during outpatient psychi-
atric treatment, at that time. However, from 2006 onwards,
he developed cognitive impairment and movement disor-
ders. These symptoms weakened his adherence to treat-
ment and resulted in several psychiatric hospitalizations,
always triggered by psychotic relapse symptoms (delusions,
hallucinations and psychomotor agitation). Yet his response
conventional antipsychotic therapy was positive.

In June 2009, the patient was admitted to a psychiatric
hospital to better evaluate the general deterioration of his
condition. He was dehydrated, malnourished, showed psy-
chomotor retardation, choreoathetotic appendicular and
orolingual movements, myoclonias, pancerebellar ataxia, py-
ramidal signs, paratonia and Chvostek sing. A clinical exam of
other organic systems came up normal, except for hypoten-
sion (100/70 mmHg). The laboratory investigation came up
normal, except for: PTH < 3 pg/ml; TSH = 64,5 pUl/ml; T4-L =
0,15 ng/dl; Ca**= 0,65 mmol/L and phosphorus = 47 mg/dl.
The cranial CT scan revealed extensive CC (Figure 1).

While taking the psychiatric examination, the patient re-
mained awake, with hypoprosexia, temporal and spatial dis-
orientation, hypokinesia and upper stereotyped movements.
He showed no response to external stimulation nor to sim-
ple verbal commands and sometimes became restless when
hearing his name. He was unable to speak complete words,
babbled unspecific sounds and did not seem to understand
the examiner’s questions. A decrease in displays of affectivity
and inaccessible memory were also verified. No hallucinato-



ry attitude was observed. The application of neurocognitive
tests such as MMSE (Mini Mental State Exam), were unsuc-
cessful because of his global cognitive deterioration.

Figure 1. Brain CT revealing extensive calcification of: A)
Cerebellar anterior lobe; midbrain; temporal periventricular
white matter. B) Cerebellar white matter, including inferior
cerebellar peduncles; cerebellar amygdale. C) White matter of
frontal, parietal and occipital gyri, including U-fibers; internal
capsule; caudate, lentiform and thalamus nuclei; choroid
plexus and pineal. D) centrum semiovale.

An investigation of his prior medical history revealed a
Papilliferous Carcinoma of the Thyroid, treated with total re-
section in 1986. His post-surgical control and treatment in
an outpatient endocrinological clinic was irregular and the
patient abandoned the treatment altogether, at the onset of
psychiatric symptoms. It has been verified family history of
schizophrenia on his maternal grandparents.

During his psychiatric admission (17 days), the patient re-
ceived adequate nutritional support, the correction of elec-
trolytic disturbances and calcium and phosphorus reposition
(1 g/day and 10 pg/day, respectively). He also started T4-L
reposition (12,5-25 mg/day) and his insomnia was success-
fully treated with clonazepam. Despite the treatment ad-
opted, cognitive deficits reminded, such as severe dementia
syndrome (aphasia, alogia, temporal and spatial disorienta-
tion and movement disorders). In light of the complexity of
the case, he was transferred to a general hospital. His final
diagnosis, after clinical investigation, was Dementia in hy-
percalcemia (Dementia in other specified diseases classified
elsewhere, F — 02.8, by ICD-10).
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DISCUSSION

Our case report seeks to highlight the importance of exclud-
ing general medical and/or substance related conditions
whenever a psychiatric condition appears. We also look into
an extreme case of extensive CC, derived from iatrogenic hy-
poparathyroidism. The “exclusion of substance/general medi-
cal condition”, proposed by DSM-IV and ICD-10, is mandatory
for all psychiatric diagnoses, even though clinical compo-
nents and family history are standard of primary mental dis-
orders.

The patient’s initial clinical manifestations consisted in
a delusional-hallucinatory syndrome, with characteristics of
paranoid schizophrenia, and he also had a positive family
history of mental disorder. The atypical characteristics of his
syndrome were the absence of a premorbid personality and
the late onset, in his fifties. The post surgical hypoparathy-
roidism and the period of time that elapsed until the onset
of psychiatric symptoms are compatible with the patient’s
clinical condition, as well as the laboratory and imaging find-
ings'*. However, it's likely that hypothyroidism contributed
to the patient’s cognitive-motor neurological condition. Sei-
zures and signs of tetany could be seen in most of the cases
described**7, yet our patient only manifested the latter.

Despite the protective effect of the blood-brain barrier,
the sub cortical nuclei are vulnerable to impregnation by
minerals such as copper (Wilson's disease), iron (neurode-
generation associated with pantothenate kinase) and cal-
cium3*8, CC occurs in several clinical conditions (Table 1) and
may commonly be classified as part of three main groups:
Idiopathic, Familial and especially calcium and phosphorus
metabolic disorders'. Among the latter, the more prominent
metabolic disorder are the results of endocrine etiologies,
such as hypoparathyroidism, including the most regularly
occurring post-surgical/iatrogenic type*®. Calcifications are
usually located at the basal ganglia, dentate, thalamus and
semioval center'. Extensive CC and/or CC located in other
cerebral locations are rare, such as in the case report pre-
sented here34721% |n cases of primary hypoparathyroidism,
calcifications tend to be diffuse, while in secondary hypo-
parathyroidism they tend to be more localized®.

Recent histochemical studies have revealed the presence
of other chemical elements in these lesions such as copper,
zinc, magnesium, aluminum, potassium, iron and calcium.
These elements surround the organic matrix and lead to
mineralization®. Special attention should be given to iron,
which is found in higher concentrations in these CC regions
and apparently increases local dopaminergic neurotransmis-
sion?,

Clinical manifestation seems to vary according to the
patient’s age at the onset of the calcification process: from
20 and 40 years of age symptoms are predominantly mani-
fested as schizophreniform psychosis, with no neurologi-
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cal signs®. When the onset occurs after 49 years of age, the
psychosis is often accompanied by disorders of movement
and dementia®. Psychotic symptoms characterized by para-
noid delusions, auditory hallucinations (sometimes musical),
complex visual hallucinations, hiker behavior and catatonic
states, were reported within this age range®®. The extension
of the calcification and the severity of the neuropsychiatric
symptoms are directly correlated, even though they bear no
relationship to any specific kind of symptomatology®. Our
patient developed belated psychiatric symptoms and had
already been diagnosed with dementia, close to the kind of
outcomes found in literature on the subject®'". In most pa-
tients the prognosis is negative, with permanent cognitive
and behavioral damage®”'"'2. Similar case reports have been
found for patients with Fahr's disease®.

Treatment of the underlying cause, when possible, can
improve neuropsychiatric symptoms, yet rarely stops the
progression of CC>*. Clinical intervention in electrolytic distur-
bances and intoxications is mandatory. The theoretical bene-
fit of using chelating agents (deferoxamine, penicillamine) has
not been proven by clinical studies up to this date**. In cases of
hypoparathyroidism, calcium reposition (1-2 g/day), together
with vitamin D (calcitriol, cholecalciferol) is recommended, in
order to maintain serum calcium levels at 8-8.5 mg/day and
urinary calcium under 200 mg/day*“. The psychotic symp-
toms may not respond to antipsychotic medication. Lithium
carbonate is recommended for refractory patients’.

CONCLUSION

Mental disorders derived from organic causes are generally re-
versible, if the appropriate treatment is started early on in the
process. Metabolic disturbances linked to calcium and phos-
phorus are potential causes of severe neuropsychiatric syn-
dromes and permanent cognitive damage. Excluding orga-
nicity is mandatory in any psychiatric diagnosis investigation.
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