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Basal Ganglia Calcification with Tetanic Seizure 
Suggest Mitochondrial Disorder
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 Patient: Female, 65
 Final Diagnosis: Mitochondrial disorder
 Symptoms: Headache • tetanic seizure
 Medication: Diazepam
 Clinical Procedure: Admission
 Specialty: Neurology

 Objective: Challenging differential diagnosis
 Background: Basal ganglia calcification (BGC) is a rare sporadic or hereditary central nervous system (CNS) abnormality, char-

acterized by symmetric or asymmetric calcification of the basal ganglia.
 Case Report: We report the case of a 65-year-old Gypsy female who was admitted for a tetanic seizure, and who had a history 

of polyneuropathy, restless-leg syndrome, retinopathy, diabetes, hyperlipidemia, osteoporosis with consecutive 
hyperkyphosis, cervicalgia, lumbalgia, struma nodosa requiring thyroidectomy and consecutive hypothyroidism, 
adipositas, resection of a vocal chord polyp, arterial hypertension, coronary heart disease, atheromatosis of the 
aorta, peripheral artery disease, chronic obstructive pulmonary disease, steatosis hepatis, mild renal insuffi-
ciency, long-term hypocalcemia, hyperphosphatemia, impingement syndrome, spondylarthrosis of the lumbar 
spine, and hysterectomy. History and clinical presentation suggested a mitochondrial defect which also mani-
fested as hypoparathyroidism or Fanconi syndrome resulting in BGC. After substitution of calcium, no further 
tetanic seizures occurred.

 Conclusions: Patients with BGC should be investigated for a mitochondrial disorder. A mitochondrial disorder may also man-
ifest as tetanic seizure.
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Background

Basal ganglia calcification (BGC) is a rare sporadic or heredi-
tary central nervous system (CNS) abnormality characterized 
by symmetric or asymmetric deposition of calcium in the bas-
al ganglia, the dentate nuclei, or the centrum semiovale [1,2]. 
Occasionally, BGC has been reported as a CNS manifestation 
of a mitochondrial disorder (MID) (Table 1) [3,4]. BGC in MIDs 
may be due to involvement of the parathyroid gland, result-
ing in hypoparathyroidism and thus hypocalcemia, or due 
to dysfunction of the proximal tubular system (Fanconi syn-
drome) [5]. Isolated affection of the parathyroid gland or the 
kidney in MIDs is rare. Usually, the parathyroid gland or kid-
neys are affected in multisystem MIDs, as was observed in 
this patient case.

Case Report

The patient was a 65-year-old Gypsy female, height 160 cm, 
weight 85 kg, who was admitted to the intensive care unit 
(ICU) after developing severe headache followed by shiver-
ing, dyspnea, and a bluish face, being initially interpreted as 
tonic clonic seizure. The individual and family history for sei-
zure, however, was negative. She received diazepam from the 
emergency doctor but did not require intubation in the ICU. 
Her previous individual history was complex and included poly-
neuropathy, restless-leg syndrome, retinopathy, non-insulin de-
pendent diabetes, hyperlipidemia, osteoporosis with wedge-
shaped vertebrum T8 and T9 and consecutive hyperkyphosis, 
cervicalgia, lumbalgia, struma nodosa requiring thyroidecto-
my with consecutive hypothyroidism, adipositas, resection of 

Parameter 
(normal range)

5/ 
1998

7/ 
1998

5/ 
1999

6/ 
1999

3/ 
2000

3/ 
2003

9/ 
2005

12/ 
2008

2/ 
2013

10/ 
2013

10/ 
2013

9/ 
2014

9/ 
2014

9/ 
2014

C-reactive protein 
(0–5 mg/dL)

Nd <0.5 Nd 0.77 <0.5 Nd 73.8 6.3 22.4 42.6 48.0 35.3. 24.0 32.9

Erythrocytes 
(4.2–5.5 T/L)

Nd Nd Nd Nd Nd 5.2 5.57 6.8 5.3 4.74 5.27 6.25 6.12 5.77

Hemoglobin 
(14–16 g/dL)

Nd Nd Nd Nd Nd 13.6 15.8 19.2 15.4 12.9 14.3 16.6 15.7 15.1

Hematocrit 
(40–50%)

Nd Nd Nd Nd Nd 40.8 46.7 55.2 45.4 40.1 44.6 50.7 50.7 47.6

Creatinine 
(<1.1 mg/dL)

Nd 0.74 Nd 0.75 0.81 0.8 0.68 1.18 0.74 0.87 1.02 1.38 0.89 0.87

GFR (>90 ml/
min/1.73 m2)

Nd Nd Nd Nd Nd Nd Nd >60 >60 66 55 39 64 66

Uric acid 
(3.5–7.0 mg/dL)

Nd 3.4 Nd 3.5 2.6 Nd Nd 8.2 Nd 5.4 Nd 9.6 8.3 Nd

Calcium (2.19–2.55 
mmol/L)

1.99 2.19 1.87 2.03 1.86 Nd Nd 1.47 Nd 1.98 Nd 1.79 1.79 1.64

Phosphorus 
(0.87–1.45 mmol/L)

Nd Nd 2.05 1.69 1.44 Nd Nd 1.79 Nd 1.92 Nd 1.75 1.43 1.61

Magnesium 
(0.7–1.0 mmol/l)

Nd Nd Nd 0.75 0.77 Nd Nd Nd Nd 0.8 Nd 0.6 Nd Nd

HbA1c 
(0–6.0%)

Nd Nd Nd Nd Nd Nd Nd 7.7 Nd 6.9 Nd 8.6 Nd Nd

Creatine-kinase 
(<170 U/L)

Nd Nd Nd Nd Nd Nd 132 186 79 72 Nd 74 64 50

Triglycerides 
(50–170 mg/dL)

200 321 Nd 378 355 Nd Nd 597 Nd 202 Nd 331 207 Nd

Parathormone 
(10–65 pg/mL)

Nd 41 9.4 8.8 Nd Nd Nd Nd Nd Nd Nd Nd 11.3 Nd

Calcitonine 
(<10 pg/mL)

Nd <1 3.75 6.4 Nd Nd Nd Nd Nd Nd Nd Nd Nd Nd

Table 1. Blood chemical values between 1998 and 2014.

On April 28, 1999 a thyroidectomy was performed.
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a vocal chord polyp, arterial hypertension, coronary heart dis-
ease, atheromatosis of the aorta, peripheral artery disease, 
chronic obstructive pulmonary disease with emphysema, ste-
atosis hepatis, mild renal insufficiency, impingement syndrome, 
spondylarthrosis of the lumbar spine, and hysterectomy. Her 
family history was positive for breast cancer (sister).

Clinical neurologic examination revealed right-sided hypoacu-
sis, sore neck muscles, asymmetric lid fissures, bilateral dys-
metria, wasting of the thighs, and reduced tendon reflexes on 
the lower limbs. Blood tests revealed polyglobulia, hypocal-
cemia and hyperphosphatemia over years, increased HbA1c, 
hypertriglyceridemia, renal insufficiency, hyperuricemia, and 

Figure 1.  Cerebral CT scan showing bilateral calcification of the caudate nuclear head and the globus pallidus and partially also of the 
putamen.
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MID Age/sex Genetic defect Calcifications Reference

EM Nr Nr BGC Markesbery 1975

KSS Nr Nr BGC Robertson 1979

KSS Nr Nr BGC Allen 1983

KSS 10y/m Nr BGC Yoda 1984

MIMODS 14y/m Nr BGC Kuriyama 1984

MELAS 12y/m Nr BGC Werneck 1987

MERRF 18y/CIII Deficiency BGC Federico 1988

MELAS 29y/f Nr BGC Kishi 1988

MELAS 12y/m Nr BGC Gubbay 1989

MELAS 14y/f Nr BGC Hamazaki 1989

Leigh 8 patients Nr BGC Lera 1994

MELAS 16y/f tRNA(Leu) BGC Chiang 1995

MM 41y/m Nr BGC Etcharry-Bouyx 1995

MERRF/PEO 26y/f tRNA(Leu) BGC Verma 1996

MELAS 5 patients Nr BGC Robeck 1996

EM 16y/m tRNA(Thr) BGC Seki 1997

MELAS 14/26 pat. tRNA(Leu) BGC Sue 1998

MELAS 52y/f tRNA(Leu) BGC Drouet 2000

PS 8y/f mtDNAdel BGC Lacbawan 2000

MIDD 4 patients tRNA(Leu) BGC Lien 2001

MIMODS 37/m tRNA(Val) BGC Sacconi 2002

MIDD 28/f tRNA(Leu) BGC Kang 2005

MIMODS 36 patients Nr BGC Finsterer 2005

MIMODS 68/m Nr BGC Hagiwara 2006

MIMODS 75/f Nr BGC Finsterer 2008

MIMODS 19/f Nr BGC Panduranga 2012

MIMODS /m POLG1 BGC+CB+P Sidiropoulos 2013

MELAS 11 patients tRNA(Leu) BGC Tschampa 2013

MIMODS 85/m Nr BGC Finsterer 2015

NARP /f m.8729G>A BGA Miyawaki 2015

Table 2. MIDs in which BGC has been reported.

EM – encephalomyopathy; KSS – Kearns-Sayre syndrome; MIMODS – non-specific mitochondrial multiorgan disorder syndrome; 
MERRF – myoclonic epilepsy with ragged red fibers; MELAS – mitochondrial encephalomyopathy lactic acidosis and stroke-like 
episodes; MM – mitochondrial myopathy; PS – Pearson syndrome; MIDD – maternally inherited diabetes and deafness; 
CB – cerebellum; P – pons; Nr – not reported.
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vitamin-D deficiency (Table 1). Parathormone in the serum was 
two times normal and two times slightly reduced (Table 1). 
Calcitonin was normal. There was no diabetes insipidus or 
hypothyroidism. ECG showed sinus rhythm, occasional ven-
tricular ectopic beats, and transient left bundle branch block. 
Cerebral CT showed extensive hyperdensities of the basal gan-
glia bilaterally and a small bleeding of the left parietal cortex 
(Figure 1), which was confirmed by cerebral MRI. The bleed-
ing was suspected to have resulted from rupture of a caver-
noma. Computed tomography angiography (CTA) did not re-
veal a vascular malformation that could explain the bleeding. 
There were no cerebellar calcifications. EEG did not show par-
oxysmal activity. After substitution of calcium, no further te-
tanic seizures occurred.

Discussion

This patient case is interesting for several reasons. First, the 
patient most likely suffered from a non-specific mitochon-
drial multiorgan disorder syndrome (MIMODS). The patient’s 
clinical indications for MID were the multisystem nature of 
the clinical presentation and the specific combination of ab-
normalities. She had diabetes, hyperlipidemia, osteoporosis, 
thyroid dysfunction, steatosis hepatis, mild renal insufficien-
cy, and short stature. A further argument for a MID was that 
a long-standing electrolyte disturbance already existed prior 
to her thyroidectomy, and the BGC. Though she had a num-
ber of cardiovascular risk factors (smoking, arterial hyperten-
sion, diabetes, hyperlipidemia), which could explain athero-
sclerosis, it could also be attributed to a mitochondrial defect. 
The presence of a similar clinical profile as in this patient has 
been previously reported in MID patients [6–10]. Since a MID 
would explain all of the clinical manifestations in the present-
ed case, this constellation further supported the presence of 
a MID. Unfortunately, the patient did not undergo further de-
tailed investigations for a MID, which is why information about 
the presence of a biochemical abnormality or a genetic defect 
is lacking in this report.

Second, the patient presented with marked BGC, which has 
been previously reported as a phenotypic feature of a MID 
(Table 2). BGC is usually associated with disturbed calcium or 
phosphate metabolism due to hypoparathyroidism or Fanconi 
syndrome [11–14]. MIDs with BGC, however, do not always 
show an association with parathyroid dysfunction. Additionally, 
BGC may be associated with infectious, metabolic, or genet-
ic disease [15]. However, the exact pathogenetic background 
of BGC remains elusive; however, T2-hyperintensities in the 
basal ganglia in these patients may reflect a focal, slowly 

progressive inflammatory or metabolic process [16]. In an au-
topsy study of a single patient with MELAS syndrome, BGC was 
attributable to calcifications in the small arteries of the glo-
bus pallidus [17]. Stimulation of glutamate receptors in rats 
has been shown to result in calcification of various brain areas 
including the basal ganglia [18]. Patients with BGC frequent-
ly present with movement disorders (such as Parkinson syn-
drome, choreoathetosis, or ataxia), psychiatric abnormalities 
(such as behavioral disturbances, mood disorders, dysexecu-
tive syndrome, or psychosis), stroke-like episodes, epilepsy, 
or dementia [19–22]. The prevalence of BGC is unknown but 
the incidence of BGC has been reported as 0.3–1.2% [23,24]. 
Treatment of BGC is symptomatic and does not follow a stan-
dardized regimen [16].

Third, the initial event which led to hospitalization was most 
likely a tetanic seizure based upon hypocalcemia on admis-
sion, absence of a history for epilepsy, absence of clinical fea-
tures of a recent seizure (normal CK, no tongue bite, secessus, 
or postictal muscle aching or confusion and reorientation), and 
a negative history for meningitis, trauma, or epilepsy in other 
family members. An argument in favor of an epileptic seizure 
is the minimal cortical bleeding. The initial clinical manifesta-
tion, however, was similar to that of a tetanic seizure, which 
manifests with fear, inner agitation, short-lived impaired con-
sciousness, hypoesthesias, paresthesias, muscle cramps, carpo-
pedal spasms, Chvostek sign, Lust sign, Trousseau sign, tongue 
phenomenon, laryngospasms, obstetrician’s hand, expirato-
ry apnea, intestinal colics, or repetitive discharges on needle 
EMG. Hypocalcemia could be attributed to diabetes insipidus, 
Fanconi syndrome, hypoparathyroidism, or hypothyroidism, of 
which only diabetes insipidus is unlikely.

Conclusions

This case shows that BGC together with diabetes and other 
endocrine or metabolic abnormalities suggest MID and that 
MID patients without a history of epilepsy, but with hypocal-
cemia, are more likely to develop tetanic seizures than epi-
leptic seizures.
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