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A Case of Clinically Diagnosed Alpers Syndrome Associated with Mitochondrial Respiratory Chain Disorder
Confirmed by Autopsy

Shigeto MATSUMARU', Makoto FUNATSUKA', Hidetsugu NAKATSUKASA’, Mutsuki SHIODA',
Yoshiko HIRANOQ!, Keiko ISHIGAKT', Kenta UT0? and Makiko OSAWA'
'"Department of Pediatrics, Tokyo Women'’s Medical University School of Medicine
?Department of Pathology, Tokyo Women’s Medical University School of Medicine

Alpers syndrome is a progressive neurodegenerative disease, with various etiologies including mitochon-
drial abnormalities. We report a case with a mitochondrial respiratory chain disorder detected by examination of
a liver specimen obtained by autopsy. Although Alpers syndrome was suspected from clinical symptoms, no lac-
tic acid value elevation was detectable on either blood or cerebrospinal fluid analysis, nor by magnetic resonance
spectroscopy testing. The case was a 19-month-old girl with intractable epilepsia partialis continua, progressive
brain atrophy, psychomotor deterioration, liver dysfunction, and the characteristic findings of rhythmic high-
amplitude delta with superimposed polyspikes on electroencephalography. Triggered by an infectious disease,
she lapsed into lactic acidosis and shock status, and then died. According to the liver specimen examination, res-
piratory chain enzyme analysis showed distinct depression of complex I and IV activities, and real-time PCR
showed a normal amount of mitochondrial DNA. Among the various etiologies of Alpers syndrome, mitochon-
drial abnormalities can be specified. Since organ specificity is strong, even without lactic acid elevation in either
blood or cerebrospinal fluid, or on magnetic resonance spectroscopy testing, the measurement of mitochondrial
respiratory chain enzyme activity in liver tissue may be required for definitive diagnosis.

Key Words: Alpers syndrome, mitochondrial respiratory chain disorder, epilepsia partialis continua, progressive
brain atrophy, rhythmic high-amplitude delta with superimposed polyspikes
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Fig. 1 Transition of neuroimaging findings

mo: months, yr: years
Axial CT scan at age 9 months (top: a, b)

Axial magnetic resonance images (fluid-attenuated inversion recovery) at age 1 year 3 months

(bottom: ¢, d)

a: faint calcification in basal ganglia (black arrow)
b: calcification in deep white matter (black arrow)

¢: chronic subdural hematoma (white arrow)

d: chronic subdural hematoma (white arrow)
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Fig. 2 EEG findings of rhythmic high-amplitude delta with superimposed (poly) spikes at

age 1 year 3 months

This EEG reveals bilateral frontal dominant rhythmic high-amplitude delta with super-

imposed spikes.
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Table 1 Laboratory findings of last admission

Complete blood count Biochemistry

White blood cell 33.3x10% /pl Total protein
Red blood cell 381 %106 /ul Albumin
Hemoglobin 12.7 g/dl AST
Hematocrit 40.70 % ALT
Platelet 379x10* /ul LD
ALP
¥GTP
Amylase
Lipase

Blood sugar
Urea nitrogen
Creatinine

Na

K

Cl

CRP

Total bilirubin

Coagulation & Fibrinolysis
6.1 g/dl Fibrinogen 253 mg/dl
39 g/dl AT-II 61 %
59 U/L FDP 14.6 pg/ml
29 U/L Hepaplastin test 29.80 %
592 U/L D-dimmer 9.60 ug/ml
549 U/L PT 20.0 seconds
282 U/L APTT 36.0 seconds
40 U/L Immunoglobulins
193 U/L IgG 566 mg/dl
190 mg/dl IgM 32 mg/dl
372 mg/dl IgA 13 mg/dl
0.60 mg/dl Blood gas (Arterial)
150 mEq/L pH 7.006
5.0 mEq/L PCO2 470 mmHg
122 mEq/L Base excess —18.0 mmol/L
0.3 mg/dl HCO3~ 11.9 mmol/L
0.36 mg/dl Anion gap 17.6 mmol/L
Lactic acid 8.8 mmol/L

Table 2 Hepatic respiratory chain enzyme analysis

COTI con CO 1 COIv CS
Liver Control
Crude activity (%) 112.0 77.0 1284 904 1140
CS ratio (%) 96.9 67.1 110.8 776
CO T ratio (%) 144.1 165.6 115.6
Patient
Crude activity (%) 6.2 1084 70.3 232 161.7
CS ratio (%) 38 66.6 427 14.0
CO T ratio (%) 5.7 64.3 211

CO I. complex I, CO II: complex II, CO III: complex I, CO IV: com-

plex IV, CS: citrate synthase

Table 3 Mitochondrial
DNA/nuclear DNA ratio
by real-time PCR

Patient Control

2795 53.0

215.0 70.1

200 62.9

200 80.9
mean 223.6% 66.7%
SD 37.9% 11.8%
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