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A number of causative mutations in mitochondrial and nuclear DNA have been identified

for Leigh syndrome, a neurodegenerative encephalopathy, including m. 8993 T>G,

m.8993 T>C, and m.3243A>G mutations in the MTATP6, MTATP6, and MT-TL1

genes, respectively, which have been reported in Leigh syndrome patients in China.

The m.13513 G>A mutation has been described only a few times in the literature and

not previously reported in China. Here we report the case of a 15-month-old boy who

presented with ptosis and developmental delay and was diagnosed with Leigh syndrome

and well as Wolff-Parkinson-White (WPW) syndrome. The m.13513 G>A mutation was

found in DNA from blood. He was intubated due to respiratory failure and died at 23

months of age. The m.13513 G>A mutation in the ND5 gene of mitochondrial DNA is

associated with Leigh syndrome and WPW syndrome; however, this is the first report of

this mutation in a patient in China, highlighting the geographical and racial variability of

Leigh syndrome.
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INTRODUCTION

Leigh syndrome is a neurodegenerative disorder characterized by bilateral symmetrical necrotic
lesions in the basal ganglia and brainstem that is typically identified within the first year of life (1).
In China, a common causative mutation for Leigh syndrome is the SURF1 mutation, and m.8993
T>G,m.8993 T>C, andm.3243A>Gmutations in theMTATP6,MTATP6, andMT-TL1 genes also
have been identified as causative mutations in Chinese patients with Leigh syndrome (2). Another
mutation, the m.13513 G>Amutation, is more commonly associated with MELAS (Mitochondrial
Encephalopathy, Lactic Acidosis, and Stroke-like episodes) (3, 4), but∼7% of Leigh syndrome cases
in Western countries are estimated to be caused by the m.13513 G>A mutation (5). However, this
mutation has not previously been reported in China in association with Leigh syndrome. Here we
present the case of a 15-month-old boy in whom the G-to-A transition at nucleotide 13513 of the
mitochondrial ND5 gene was identified and who died at the age of 23 months. As the first report of
this mutation in China, it highlights the geographical and racial variability of Leigh syndrome.
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FIGURE 1 | Neuroradiological features. Brain MRI showed bilateral, symmetric signal abnormalities in the basal ganglia, and brain stem (A–C: T2-weighted images).

CASE DESCRIPTION

The patient was a 15-month-old boy. He was delivered by
cesarean section because of a low level of amniotic fluid at
39 weeks of gestational age, with a birth weight of 2,540 g.
To the time of presentation, he had experienced poor body
weight gain and delayed gross motor development. He could
not sit up without support. His mother was clinically normal.
At the age of 15 months, he was brought to our outpatient
clinic for ptosis and developmental regression. On admission,
his body weight was 8.1 kg (normal weight range 9.8–12.2 kg)
and body length was 75.5 cm (normal body length range 78.2–
84 cm). He could say simple words such as “papa” and “mama.”
Bilateral ptosis was found, but no obvious optic atrophy was
detected by an ophthalmologist. Bilateral knee jerk was also
exaggerated. Initial laboratory studies revealed normal complete
blood counts as well as liver aspartase, blood urea nitrogen,
creatinine, and electrolyte levels within normal ranges. His
serum lactate level was elevated to 3.0 mmol/L (normal <2.2
mmol/L) and the cerebrospinal fluid lactate level was elevated
to 2.9 mmol/L (normal <2.7 mmol/L). WPW syndrome was
revealed by electrocardiography with delta waves indicating left
bundle branch block. The results of electrocardiography and
a Holter electrocardiography were normal for both parents.
Cardiac magnetic resonance imaging (MRI) was normal. Brain
MRI showed bilateral and symmetrical signal abnormalities in
the thalami and midbrain (Figure 1). The clinical phenotype
combined with the elevated lactate level and cerebral lesions
strongly suggested a mitochondrial encephalopathy or Leigh
syndrome. DNA sequence analysis revealed that the patient had
a G-to-A transition at mitochondrial DNA nt 13513 in blood
specimens, resulting in an amino acid change of Asp to Asn in
the mitochondrial ND5 gene by LR-PCR and next-generation
sequencing (NGS, Figure 2). The mutation ratio was 86%. The
patient’s mother either did not carry the mutations in blood
specimens. There was no positive result from array comparative
genomic hybridization (CGH) including the PRKAG2 gene in
the family trio. Coenzyme Q10 (90 mg/d), vitamin B complex
(100 mg/d), and carnitine (300 mg/d) were prescribed following

the diagnosis of Leigh syndrome. The patient experienced mild
improvements in ptosis. However, at the age of 23 months,
he was intubated for respiratory failure caused by pneumonia
and died.

DISCUSSION

The incidence of Leigh syndrome [Mendelian Inheritance in
Man (MIM) 25600] is 0.025‰ (6), and to date, over 75
pathogenic genetic mutations have reported for Leigh syndrome
(7). However, the incidences of the mutations appear to differ
among specific populations.

The reported patient was diagnosed with Leigh syndrome
after the onset of ptosis and developmental regression and the
m.13513 G>A mutation was identified. The clinical phenotype
of the G13513A mutation has significant heterogeneity. Adult
onset is not uncommon, and it may appear as MELAS-Leigh
syndrome or alternatively. It may be accompanied by optic
atrophy, cataract, deafness and cardiac conduction dysfunction.
Unlike most cases of Leigh syndrome in infants with ataxia,
convulsion, peripheral nerve, and spinal cord injury, and loss of
tendon reflex, the clinical phenotype in this case at presentation
included only ptosis, developmental delay and Wolff-Parkinson-
White (WPW) syndrome, which has never been described in
China. Brain MRI changes showed typical symmetrical lesions
in the basal ganglia and brain stem consistent with Leigh
syndrome. Additionally, WPW syndrome was revealed on the
patient’s electrocardiogram. While the m.13513 G>A mutation
first found in association with MELAS (3, 4), a recent report
also described the m.13513 G>A mutation in cases of Leigh
syndrome, especially in association with WPW syndrome (8).
Leigh syndrome is commonly caused by both nuclear and
mitochondrial DNA mutations of respiratory chain complex
I genes (9). Kirby et al. reported that the m.13513 G>A
mutation causes a complex I defect even at a low mutation level
(10). Consistent with the present case, Wang et al. reported
that the m.13513 G>A mutation plays an important role
in Leigh syndrome and WPW syndrome, with cardiovascular
involvement being common (8). Thus, screening for m.13513
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FIGURE 2 | Sequencegrams. m.13513G>A was identified in the DNA of the patient (A). The mutation was not found in DNA samples derived from his mother (B).

G>A mutation should be applied in patients with Leigh
syndrome and WPW syndrome.

While the m.13513 G>A mutation in Leigh syndrome in
association with WPW syndrome has been described a few
times in the literature, this mutation has not been reported
previously in a patient in China. Yang et al. reported 65
unrelated patients who were hospitalized and diagnosed with
Leigh syndrome over a 12-year period. In their study, the
clinical diagnosis of Leigh syndrome was based on clinical

findings and the typical neuroradiologic findings. In 30.8% of
the reported cases, the diagnosis was confirmed by genetic
analysis and autopsy. SURF1 mutations were identified in
8 (12.3%) families by DNA sequencing. The m.8344 A>G
mutation was found in two cases, and the m.8993 T> G,
m.8993 T>C, and m.3243A>G mutations were found in three
cases each. Thus, in China, the SURF1 mutation has been
the most commonly found mutation in Leigh syndrome (2).
The present case is the first reported identification of the
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m.13513 G>A mutation in a patient with Leigh syndrome in
China, and it is notable that it was found in association with
WPW syndrome.

In conclusion, while Leigh syndrome has a highly
variable genetic phenotype, the present case confirms
the association of the m.13513 G>A mutation with
both Leigh syndrome and WPW syndrome, which is
the first report of this mutation in China. Therefore,
the m.13513 G>A mutation should be considered
in Chinese patients diagnosed with Leigh syndrome,
especially those also diagnosed with WPW syndrome,
highlighting the geographical, and racial variability of
Leigh syndrome.
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