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Three Cases of Mitochondrial Disorders in the Neonatal Period

Yoon Hee Kim, M.D., Young-Mock Lee, M.D., Ran Namgung, M.D., Jeong Eun Kim, M.D., Soon Min Lee, M.D., Kook In Park, M.D., Se
Hoon Kim, M.D* and Jin Sung Lee, M.D.f
Departments of Pediatrics, Pathology* and Clinical Genetics', College of Medicine, Yonsei University, Seoul, Korea

Little is known about neonatal mitochondrial disease, though mitochondrial metabolic disorders may often present in the neo-
natal period because of the high energy requirement of neonate. In newborn period, common presentations are not specific and
the disease course may be rapid and fatal. In this study, we report three cases of neonatal mitochondrial disease. The first case
was strongly suspected because of sudden seizure and mental change with severe lactic acidosis, and multiorgan failure. Plasma
lactate/pyruvate (L/P) ratio was increased to 55.6 with marked lactic aciduria and increased plasma alanin up to 2,237 nmol/mL.
In the second patient, a peritoneal dialysis was performed for acute adrenal and renal failure, but metabolic acidosis persisted.
Plasma L/P ratio was increased to 23.9, and MRC | (mitochondrial respiratory chain defect) was diagnosed through the enzymatic
analysis of the muscles. The third case showed repetitive episode of lactic acidosis during the first two months of life, hypotonia,
failure to thrive and feeding difficulties. We found markedly increased cerebrospinal fluid L/P ratio up to 57 though plasma L/P ratio
(19.4) was borderline with increased plasma lactate. The lactate peak was prominent in brain magnetic resonance spectroscopy
(MRS). MRC Il was confirmed through muscle biopsy. Plasma lactate level and lactate peak of brain MRS were normalized after
conservative treatment.
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Fig. 1. Case 2: Brain magnetic resonance image (MRI) at 68 days
after birth (postconceptional age: 32 weeks and 4 days old) showed
diffuse cystic change of bilateral periventricular white matter and
volume loss of bilateral cerebral hemispheres and cerebellum.
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Fig. 2. Case 3: Brain magnetic resonance spectoscopy (MRS) at 3
months of age showed the initial lactate peak at right frontal lobe
and right basal ganglia (the first arrow) in panel a; and 1 year later,
lactate peak (the second arrow) was decreased as shown in panel
b. At 2 years of age, lactate peak was not shown in panel c. Cho,
choline; Cr, Creatine; NAA, N-acetylaspartate.
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Fig. 3. Case 3 EIectron m|croscop|c f|nd|ng (x6 000) of muscle showed multlple megaconla (arrows)
between subsarcolemmal area (A) and intermyofibrillar area (B).

Table 1. Clinical, Biochemical, Imaging, Enzymatic and Outcome Characteristics of Each Patient

Case 1 Case 2 Case 3

Clinical manifestation

CNS symptom 0 0 0

Multiorgan failure 0 0 X

Hypotonia X 0 0

Hepatic failure 0 X X
Age at disease onset 17 days 37 days (PC 30 weeks) After birth
Initial biochemical laboratory

Plasma lactate level Elevated Elevated Elevated

Plasma L/P 55.6 23.9 19.4

CSF L/P Not done Not done 57

Plasma amino acid Abnormal Abnormal Abnormal

Urine organic acid Abnormal Abnormal Abnormal
Brain imaging Cerebral atrophy HIE Not significant
Brain MRS Not done Not significant Lactate peak
EEG Flat EEG Severe encephalopathy Mild encephalopathy
Electron microscop of muscle biopsy Not significant Not significant Multiple megaconia
Enzymatic analysis of muscle biopsy Not done MRC | MRC Il
Age at disease confirmed Not done 98 days (PC 38 weeks) 53 days
F/u plasma lactate level Not done Normal range Normal range
Outcome Death Delayed development Delayed development

Abbreviations: CNS, central nervous system; L/P, lactate/pyruvate; CSF, cerebrospinal fluid; HIE, hypoxic ischemic encephalopathy; MRS, magnetic
resonance spectroscopy; EEG, electroencephalography; MRC, mitochondrial respiratory chain defect; PC, postconceptional age.
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