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Abstract

We report the case of a boy with myoclonic epilepsy with ragged-red fibers (MERRF) who had astatic seizures since 2 years of 
age and later developed ataxia, absence seizures, and myoclonus. Almost homoplasmic A8344G mutation of mitochondrial DNA 
(m.8344A>G mutation) was detected in lymphocytes. He developed late-onset Leigh syndrome (LS) when he contracted pneumonia 
at 6 years. He developed bulbar palsy and deep coma. MRI demonstrated lesions in the brainstem, basal ganglia, and cerebral cor- 
tex. Three similar cases have been reported; two carried the almost-homoplasmic m.8344A>G mutation in muscle tissue. These sug- 
gested that almost homoplastic m.8344A>G mutation developed clinical phenotype of MERRF in the early stage and late-onset 
Leigh syndrome in the late course of the disease.
� 2012 The Japanese Society of Child Neurology. Published by Elsevier B.V. All rights reserved.
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1. Introduct ion 

Slow ly progres sive myo clonic epile psy, ataxi a, and 
myop athy are the main clini cal features of myocl onic 
epile psy with ragged- red fibers (MERRF) (OMIM
#54 5000) [1]. MERR F onset varie s from childhood to 
adu lthood, after normal early developm ent. The 
A! G mutat ion at nucleot ide 8344 of mito chondrial 
DNA (m.8344A>G mutat ion) accou nts for 80–90% of 
MER RF cases [2]. Bioche mically, en zyme complex es 
of the respi ratory chain, mainly NADH- CoQ reducta se 
(complex I) and cytoch rome c oxidase (complex IV), are 
deficient [3].

Leigh syndrom e (LS; OMIM #25 6000) is a rapidl y
pr ogressive ne urodegenera tive disorde r charact erize d
by ne crotizing changes in the ba sal ganglia and brain- 
stem . Psychomot or retar dation, seizur es, ny stagmus,
opht halmopl egia, optic atrophy , ataxi a, dystoni a, an d
respi rator y failu re are the main clini cal featu res [4].
Most patie nts develop ed LS until 2 years of life and dis- 
eased in severa l da ys to months after the ons et. LS has a
he teroge neous genetic backgrou nd, an d mit ochond rial 
and nuc lear genes coding respi rator y chain complex es 
or the pyruvat e dehyd rogenase complex are respon sible 
for this disease [5].

The m.83 44A>G mutation may rarel y be a cause for 
LS [6]. The developm ent of LS in a pa tient with the 
MERRF pheno type is very rare. To our knowl edge,
onl y three cases have been repo rted [1,2,7]. We report 
the case of a boy diagn osed with LS at 6 years who 
sh owed the MERR F phenotype from 2 years of age.
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2. Cas e report (Fig. 1)

The patien t was born at term by nor mal deliv ery 
from nonco nsanguineou s parents . Ther e was no fami ly 
histo ry of neurologi cal disorde rs. Devel opmenta l mil e- 
stones were normal until 1 year of age, when he cou ld 
walk on his own. At 2 years, he developed astatic sei- 
zures well-co ntrolled by valproic acid (VPA). At 3 years,
he de veloped cerebel lar ataxia with dysart hria and wi de- 
based gait. At 4 years, he pr esented with atypi cal 
absence an d myocl onic seizures, well-co ntrolled with 
ethosuxi mide an d clonaz epam in addition to VPA.

Labor atory da ta at 5 years were as foll ows: Blood gas 
analys is (in vein reveal ed the followin g: pH, 7.405;
pCO2, 41.0 mmHg; pO 2, 87.7 mmHg; HCO 3

�

19.1 mmol/ l; and ba se exce ss, �4.7 mmol /l. Lac tate 
an d pyr uva te leve ls in se rum wer e el ev at ed to 33.2 mg /dl
and 1.89 mg/d l, respect ively. In the cerebros pinal fluid
(CSF), lactate an d py ruvate levels were 22.3 mg/ dl and 
1.33 mg/dl, respectively. Ictal EEG during astatic
seizur es at 2 years showe d bilateral occipi tal-domi nant,
3–4 Hz diffuse spike and wave complex es (Fi g. 2). Visual 
evoke d pot entials (VEPs) demonst rated high ampli tude.
Somatos ensory evoked poten tials wer e nor mal. MRI 
reveal ed ce rebral and cerebel lar cortex atrophy. Molec- 
ular genetic analys is exami ned the A! G transitio n at 
posit ion 834 4 in the tRN ALys gene of mtD NA. The 
mtDNA mu tation in the invest igated lymphocy tes were 
demon strated by the method of Yoned a et al. [8]
(Fig. 4). PCR pr oducts wer e digest ed by Nae 1. The 
RELP analys is of PCR products generat ed from wi ld 
type an d mutant mtD NAs. The mutation band was 
evaluat ed by measur ing scanned phot ographs in NIH 
imag e J soft ware (available at http://rsb.in fo.nih.gov/ 
nihim age/Def ault.htm l) to de termine the relative inten- 
sity. The wild type mutat ion was not de tected in the 
band s, whi ch was con sidered to be almos t homoplas mic 
in this case.

After MERR F diagnosi s at 4 years, VPA was discon- 
tinued and CoQ 10 and Vit B1 wer e admini stered. At 

6 years, he developed bacter ial pneumon ia with slight 
fever (from 98 to 100 �F) for 10 days. He did not ha ve 
an y neurologi cal distu rbance at that tim e. However, he 
sud denly pr esented wi th pro gressive bulbar palsy an d
marked generalized hy potonia two days after the body 
tempe ratur e was elevated abov e 102 �F. Brain T2- 
wei ghted MRI demonst rated high-signal bilateral 
lesi ons from the pons to the med ulla. His conscious ness 
slow ly deteriorat ed, and lesions extendin g to the thala -
mus and bilate ral cerebra l he mispheres were noted on 
MRI (Fig. 3 (A)–(C) ) 4–6 weeks afte r the initial epi- 
sod e. Within 6 weeks , he went into deep coma wi thout 
spo ntaneous movem ents and was placed on permanent 
mechan ical ventilat ion.

3. Discuss ion 

Age of onset was 2 years; the male patie nt had astatic 
seizur es with 3–4 Hz diffuse spike and wave complex es 
on EEG . The initial differential diagnosi s was myocl onic 
astat ic epile psy, Drave t syndrom e and Lennox –Gastaut 
synd rome. At 4 years, he had absence s and myocl onic 
seizur es with elevated lactate and py ruvate level s in 
serum and CSF and high-a mplitude VEPs, and the 
patient was diagnosed with MERRF with almostFig. 1. Clinical course.

Fig. 2. Ictal EEG in astatic seizure.
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