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A 51-year-old woman with a history of left-arm tremor 
at rest for 8 months, dysarthria, and hearing loss was 
hospitalized with generalized edema. She had been 
diagnosed with diabetes mellitus (DM) 19 years earlier. Her 
mother and little sister died of DM at the ages of 55 and 33.  
Her first sister committed suicide, and second sister did 
not have health problems. At the time of admission, her 
blood pressure was 117/81 mmHg, heart rate was 90 beats 
per min, and body temperature was 37.3 ℃. On physical 
examination, the patient was very skinny with a height of 
150 cm, weight of 26 kg, and body mass index (BMI) of 
11.55 kg/m2. On electromyography examination, it showed 
that the patient had sensorimotor polyneuropathy, such 
as the demyelinating type. Motor examination revealed 
slightly decreased muscle strength and tone. The other 
systemic and neurological examination with mental status 
results were normal. There was no evidence of seizure like 
motion or cognitive impairment. Brain magnetic resonance 
imaging (MRI) was done for further evaluation of motion 
disorder and revealed bilateral symmetric calcifications in 
both basal ganglia (BG) and ventral thalami. The lesions in 
the caudate nucleus and putamen had high signal intensity 
(SI) and the lesions in the globus pallidus had low SI on T1-
weighted images; the lesions were dark SI on T2-weighted 
images, there were blooming artifacts on susceptibility-
weighted imaging (Figure 1A-1C). Furthermore, the volume 

of the putamen was slightly decreased, and the volumes 
of both cerebellum were markedly decreased (Figure 1D). 
Deep gray matter (GM) calcifications were confirmed on 
computed tomography (Figure 1E,1F). Blood examination 
revealed lactic acidemia (level was 4.13 mmol/L, normal 
range <2 mmol/L). Thyroid and parathyroid hormone 
concentrations and serum calcification were normal. For 
evaluation of the unusual family history of hyperglycemia, 
the gene study was done. The MT-LT1 mitochondrial 
3243A>G pathogenic variation was positive (heteroplasmy 
20–27%). Based on the family history, laboratory and 
imaging findings, the patient was diagnosed with unusual 
mitochondrial encephalopathy with lactic acidosis and 
stroke-like episodes (MELAS) without a stroke episode. 
All procedures performed in studies involving human 
participants were in accordance with the ethical standards 
of the institutional and/or national research committee(s) 
and with the Helsinki Declaration (as revised in 2013). 
Written informed consent was obtained from the patient for 
publication of this case report and accompanying images. 
A copy of the written consent is available for review by the 
editorial office of this journal. 

Discussion

Mitochondrial encephalomyopathies can be divided into 
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three main syndromes (1): MELAS, myoclonus epilepsy 
associated with ragged red fibers (MERRF) and Kearns-
Sayre syndrome (onset before age 20, retinitis pigmentosa 
and ophthalmoplegia). The clinical, biological, radiological, 
and hematologic findings of our patient correspond to 
MELAS except a stroke episode. The mitochondrial 
3243A>G mutation has been described as a major cause 
of MELAS. This mutation was reported to reduce tRNA 
(Leu(UUR)) aminoacylation and the modification of its 
anticodon wobble position, which results in defective 
mitochondrial protein synthesis (2). Symptoms such as 
stroke-like episodes or seizure-like motion disorders begin 
between 3 and 35 years of age (1). Antecedents suggest 
a characteristic maternal transmission of mitochondrial 
disease linked to mutations in mitochondrial DNA.

Parenchymal brain lesions are not categorized based on 
arterial territory, which is classic in MELAS (1). They can 
be explained by four pathophysiological mechanisms (3):  

first, ischemic angiopathy due to the accumulation of 
abnormal mitochondria in endothelial cells and the smooth 
muscle of intracranial vessels; second, a cardioembolic 
cause, obstruction of the large arteries, and tissue anoxia due 
to mitochondrial dysfunction; third, through the role played 
by mitochondria in the regulation of intracellular calcium 
concentrations, these calcifications may be due to hereditary 
causes or abnormalities in phosphocalcic metabolism as 
in hypoparathyroidism (4). Our patients showed bilateral 
calcifications in the deep GM and cerebellar atrophy, but 
there was no evidence of infarction. Calcifications of the 
BG were observed in 54% of the cases, but they rarely 
affected the cerebellum. Prominent calcifications can 
be observed in both young and old patients (age range,  
17–76 years) (4). Sue et al. (4) reported that deep GM 
calcifications were not observed during the initial workup 
of MELAS patients (4 patients), but they were detected by 
the follow-up MRI taken 4–5 years late. They also reported 
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Figure 1 Imaging findings of intracranial calcifications. (A) Axial T1WI showed high SI in the bilateral caudate nucleus-putamen and 
ventral thalamus and low SI in the globus pallidus. There were corresponding low SI on (B) T2WI and (C) SWI sequences. (D) Sagittal 
T1WI showed cerebellar atrophy. (E,F) Follow-up CT scan revealed bilateral calcifications at deep GM. T1WI, T1-weighted imaging; SI, 
signal intensity; T2WI, T2-weighted imaging; SWI, susceptibility weighted imaging; CT, computed tomography; GM, gray matter. 
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that the calcifications were symmetric, progressive, most 
commonly involved the globus pallidus, and were not 
observed in the dentate nucleus (4). 

Fahr disease and hypoparathyroidism are important 
and frequent causes of BG calcification and may occur 
in association with mitochondrial diseases (5). Deep GM 
calcifications in our patient had the same radiological 
distribution as in normal aging or Fahr disease. The 
first impression was not MELAS because there were no 
evidence of stroke-like symptoms and radiologic findings; 
the patient suffered from Parkinson-like symptoms. 
However, BG calcification is a useful marker for diagnosing 
mitochondrial disease despite its clinical symptoms, such as 
BG dysfunction.

Through the report, if there is no stroke episode but deep 
GM calcification in imaging findings, mitochondrial disease 
should be suspected according the all clinical features like 
early onset diabetes, family history and it is emphasized that 
MELAS blood and genetic tests are necessary.
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