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Cognitive impairment and epilepsy seizure caused by

hypoparathyroidism
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Abstract: We report a 46-years-old man with idiopathic hypoparathyroidism who presented with gradually
cognitive impairment and generalized tonic clonic epilepsy. Computed tomography (CT) and magnetic reso-
nance imaging (MRI) of brain showed calcification in the basal ganglia, thalamus and cerebral white matter.
Calcium level was low and phosphor was increased in serum, but parathormon level was low. Following intro-
duction of replacement therapy, cognitive functions improved as well. After treatment with calcium and vitamin
D supplementation he showed clinical, cognitive impariment and laboratory improvements (Fig. 2, Ref. 13). Full

Text (Free, PDF) www.bmj.sk.
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Hypoparathyroidism can result from lack or decreased se-
cretion of parathormon (PTH) or from defective responsiveness
of effector organs to PTH. Neurological signs of hypoparathy-
roidism include symptomatic or latent tetany, seizures, hemipare-
sis, difficulty in speaking, ischemic attacks, in case of basal gan-
glia and cerebral calcifications also choreatetosis, parkinsonism
and cerebellar syndrome (1-3).

Clinical, laboratory and radiological features of cases of hy-
poparathyroidism make basis of diagnostics of the primary dis-
ease with various neurological signs. Latoratory findings revealed
severe hypocalcemia and hyperphosphatemia, and serum low
levels of parathyroid hormone. Computed tomography (CT) and
magnetic resonance imagind (MRI) of brain showed calcifica-
tion in the basal ganglia, thalamus, cerebral white matter and
cerebellum (4-7).

We report a very rare case of a patient with hypoparathy-
roidism who manifested cognitive impairment and epilepsy sei-
zure, We compare our case with others in medical literature.

Case report

46-year man is hospitalized because of two generalized tonic
clonic seizures. The patient’s friends who escorted him reported
gradual decrease of his intellectual functions over the last two
years. He consumed alcohol moderately and smieks up to 60
cigarettes a day. Neurological signs are dysmetria and tongue
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bite. The Chvostek’s and the Trousseau’s signs are negative. The
basic blood laboratory tests are normal. The heart and lungs x-
ray shows lime saturation of medical and apical, right handside,
parts of the pleura.

EEG showed the continuous generalized 2—4 Hz spike and
wave complexes. CT of the brain shows infra- and supratento-
rially, temporo-parieto-occipitally, large lacunar and punctiform
intracerebral calcifications. The basal ganglia and the corona
radiata are completely saturated with lime salts. The ventricular
structures are centrally located and normally shaped (Fig. 1).

MRI of the brain shows bilateral, in the area of the coronae
radiatae, globus pallidus, and posterior parts of the talamus,
lamilar calcificates that indicate lime saturation of the basal gan-
glia blood vessel walls. More marked are cortical atrophic
changes and periventricular leukomalation (Fig. 2).

Additional diagnostical laboratory tests were performed: se-
rum calcium level 1,15 mmol/I (reference values 2.3—2.8 mmol/l),
phosphorus 2.57 mmol/l (refernce values 0.6—1.5 mmol/l), mag-
nesium level 0.70 mmol/l (refence values 0.8—1.1 mmol/l), ion-
ized calcium 0.59 mmol/l. Parathormon is under 1.0 pg/l (refer-
ence values 6.2—29.0 pg/ml). Blood cortisol level 372.2 (refer-
ence values 260—720), aldosterone level 0.13 mmol(l (reference
values 0.10—0.87), testosterone 16.2 nmol/l (reference values
10.4-41.6), DHEA-SO, 7.1 pmol/l (reference values 0.95-11.9),
and androstendione 6.6 mmol/l (reference values 1.1-10.8), es-
tradiol 0.383 nmol/l (reference values <0.20 in men), progester-
one 0.4 (reference values 0.4—4.0 in men), prolactin 246 mIU/1
(reference values 50—440). Thyroidea hormons: T3 1.3 nmol/l
(refernce values 1.3—2.5), T4 107.4 nmol/I (reference values 69—
141), TSH 0.422 mlIU/1 (reference values 0.63—4.19).

The upper abdomen sonography is normal. Electromyo-
graphical test for tetany is negative. Echographic examination
shows the thyroid gland to be normally homogenous, of isoecho-
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Fig. 1. CT of the brain — difusely situated numerous calcificates
(periventricular, subcortical, centrum semiovale).

genous structure, free of nodes. The parathyroid glands are echo-
graphically normal. Biomicriscopy established bilateral presenile
cataract. Psychological tests indicate marked mental deteriora-
tion, dominating in the fields of thinking, planning and organi-
zation of mental activities, with damaged flexibility. Simple vi-
sual perception is preserved, marked deficites are noticed in com-
plex spatial functions, visoperceptive organization and visomotor
coordination disorders, with mental and motoric deceleration.
There are markedly decreased learning processes with recalling
difficulties, but memory is preserved at the recognition level.
There is high anxiety and impulsivity, and lowered frustration
tolerance.

After treatment with calcium and vitamin D supplementa-
tion be showed clinical, neurophysiological and laboratory im-
provements.

Discussion

Clinical, laboratory and radiological features of our case of
hypoparathyroidism presenting with pure neurological disease
are described.

Hypoparathyroidism occurs due to insufficient production
of parathyroid hormone to maintain extracellular calcium lev-
els within the normal range. The acute clinical symptoms and
signs ofhypoparathyroidism are those of hypocalcaemia, rang-
ing from tingling and numbness of extremitie to intractable
seizure (7). Seizures may occur at any age and are usually gen-
eralized tonic-clonic ones (1, 8). Generalized tonic-clonic sei-
zures are often secondary signs of brain lesion, but rarely makes
a cause of hypoparathyroidism. Our patient had two sequential
seizures, which indicates a brain leisure, requiring radiologi-
cal examination, CT and MRI. CT better defined the site and
extent of the calcification which may be found in both idio-
pathic and postoperative hypoparathyroidism, in symptomatic
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Fig. 2. MRI of the brain — Z2 weighting — periventricular and sub-
cortical calcifications.

or asymptomatic patients. MRI seems to be capable of depict-
ing the various stages of calcium deposition on the basis of the
presence of reduced or increased SE T2 weighted images (3).
CT and MRI of the brain of our patient agrees with the above
and adds to the clinical diagnosis. Laboratory findings revealed
severe hypocalcemia and hyperphosphatemia, and parathyroid
hormones levels were low in serum. This is in line with other
autrors’ researches (4, 5). The usual EEG findings in patients
with generalized tonic clonic seizures, as well as the cataract,
have already been described in patients with brain calcificates
caused by hypoparathyroidism. Clinical, laboratory and radio-
logical features of our case of hypoparathyroidism are further
completed with neuropsychiatric tests that showed a cognitive
impairment. Pathogenesis of cognitive and motor changes in
Fahr’s disease and hyperparathyroidism with calcification of
the brain are based in a dysfunction of corticobasal connec-
tions and their interhemispheric relations. This defines a sub-
cortical dementia secondary to mineral deposits in subcortical
structures (10, 11). The cognitive impairment and neurologi-
cal deficit incidence in patients with intracerebral calcification
caused by hypoparathyroidism is very much present, accord-
ing to other author’s researches (12, 13). Joint cognitive im-
pairment and epilepsy seizure in adult patients recquire addi-
tional radiological and laboratory examinations for a possible
hypoparathyroidism.
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