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"H-MR Spectroscopic and SPECT Findings in a Patient with MELAS
Syndrome Confirmed by Molecular Genetic Analysis
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An cighteen-year-old girl presented recurrent partial and generalized seizures associated with the T-2 high signal
intensities of MR brain imaging. Serum and CSF lactate levels were clevated. Muscle biopsy revealed “ragged red
fiber”. The diagnosis of MELAS was confirmed by molecular genetic analysis showing 3,243 mDNA point mutation
Localized proton MR spectroscopy was performed on a GE 1.5 T SIGNA MRIMRS system and analyzed by STEAM
(Stimulated Echo Acquisition Method). IH-MR spectrocopy demonstrated elevation of lactate contents and decrease of
N-acety] aspartate contents in the involed area. The Tc99m-ECD SPECT revealed multifocal decrease of perfusion in
bilateral parietal, temporal and occipital lobe, especially right temporal and left occipital lobe. These features suggest
that the pathology of brain lesions of MELAS syndrome may be sub-necrotic incomplete ischemic changes caused by

‘metabolic derangement.
T Kor Neurol Ass 16(4):590 ~ 596, 1998
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Figure 1. Pedigree of the family. The mother of the patient
‘has mutant mtDNA but does not show any clinical sympioms.
The other brothers of the patient also do not show any evi-
dence of mitochondrial encephalomyopathy. Square = male,
circle = female, obligue line = deceased, line dashed symbols
= confirmed by molecular genetics (bold = affected clinical-
Iy), arrow = the patient, number = age.
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Figure 2. Seial T-2 weighted MR imaging. a. Initial axial brain MRI shows increased signal intensity in right temporal lobe and dif-

Juse mild atrophy of cerebellum. b. Second MRI reveals high signal intensity in right occi
right temporal area that was previously affected. ¢. Last MRI of same level shows complete recovery except mild atrophy in
temporal area. The atropy of cerebellum does not seem 1o change. d. Last MRI shows anather newly developed lesion in left occ

tal area extending medial aspect.
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Figure 3. Pathologic findings of muscle biopsied from left biceps brachii. a. modified Gomiori trichror
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“ragged red fiber". b. SDH staining shows abnormally increased mitochondrial activiies.

Pigure 4. Localized proton MR spectroscopy and Te99m-ECD SPECT findings. a. Single voxel MR speciroscopy was performed on
a GE 1.5 T SIGNA MRI/MRS system and analyzed by STEAM. MRS shows increased lactate (LA) and decreased N-acetyl aspartate
(NAA) level in the left occipital lobe. b. Te99m-ECD SPECT reveals decreased cerebral perfusion in bilateral temporal, parietal and

oceipital lobes. The defects of cerebral perfusion are much more severe in right temporal and left occipital areas.
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Figure 5. Molecular genetic analysis of mitochondrial DNA. a. Restriction enzyme (Apal & Haell) digestion of PCR products from
the patient and the mother of patient reveals point mutation of A-t0-G i 3,243 site of mitochondrial DNA. The patten of fragement-
ed DNA is much more prominent in the patient comparing to the mother of patien. b. Direct sequencing of PCR product shows point
mtionof A--G i 3,243 s nthe ptient But the sequencing daia of the mother show very scant A-t0-G mutation because of

the small DNA. There i
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