
512  Copyright © 2016 Korean Neurological Association  

Leber’s ‘Plus’ in a Korean Patient with 14484/ND6 Mutation

Dear Editor,
Leber’s hereditary optic neuropathy (LHON) is an inherited disorder that causes visual loss 

predominantly in young men. More than 90% of LHON cases are due to one of the follow-
ing three primary mitochondrial DNA point mutations: G3460A, G11778A, and T14484C.1 
While the T14484C mutation is known to show milder pathogenicity and a better outcome 
than the other mutations,2 here we report a patient with that mutation who showed extended 
neurologic abnormalities in addition to visual loss. 

A 34-year-old man presented with a 7-month history of decreased vision affecting both 
eyes simultaneously. The visual decline had progressed over the most-recent several weeks, 
and there was no ocular pain. Five months previously he had experienced numbness in both 
legs, difficulty in climbing stairs, urgency of micturition, and occasional erectile dysfunction. 
A lumbar laminectomy had been performed without any relief of the symptoms. He had a 
history of excessive smoking and alcohol consumption. His visual acuity was 20/400 in each 
eye. Pupillary light responses were preserved without a relative afferent pupillary defect. 
Ophthalmoscopy showed temporal pallor of the optic disc in both eyes (Fig. 1A). Emotion-
al blunting and psychomotor slowing were inferred from delayed and monotonous speech, 
inappropriate social judgment, and obtunded facial expression. He showed slow locomo-
tion without rigidity or tremor, and mild proximal weakness of both legs. Sensation was di-
minished for vibration and light touch in the lower extremities. Deep tendon reflexes were 
slightly increased in the legs without extensor plantar responses. The blood pressure and heart 
rate were elevated without arrhythmia. His waist circumference was 104 cm and his body 
mass index was 32 kg/m2. 

Optical coherence tomography revealed thinning of the retinal nerve fiber layer in the 
temporal quadrants (Fig. 1B). Perimetry showed central scotoma in both eyes (Fig. 1C). Pat-
tern-reversal visual evoked potentials were absent bilaterally. The findings of nerve conduc-
tion studies were normal, but posterior tibial nerve somatosensory evoked potentials showed 
increased absolute latencies of the lumbar and thoracic potentials, and absent cortical po-
tentials on both sides. Brain MRI disclosed slight atrophy of the cerebellum and widened 
sulci in the frontal and parietal cortices (Fig. 1D). Spine MRI revealed a loss of lumbar lor-
dosis and central canal stenosis at multiple lumbar levels. The serum levels of vitamin B12, 
folate, glucose, and HbA1c (5.0%) were normal, and no infection markers were evident. He 
had hypercholesterolemia and hyperuricemia, but not lactic acidosis. Mitochondrial gene 
analysis confirmed a homoplasmic T-to-C point mutation at nucleotide position 14484 in 
the ND6 gene. His visual and neurologic status remained unchanged over the following 10 
months.

The incidence rates of visual recovery and favorable prognosis are known to be distinctly 
higher for the T14484C mutation than for the G3460A and G11778A mutations.2 The re-
ported rates of visual recovery have been 37–58% for the T14484C mutation, compared to 
15–20% for the G3460A mutation and 4–22% for the G11778A mutation.2 A favorable visual 
prognosis for the T14484C mutation was reported in other races including Koreans,3 but oth-
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Fig. 1. Fundus photographs (A) and optical coherence tomography scanning (B) obtained 7 months after the onset of visual decline show temporal 
atrophy of the optic disc and thinning of the retinal nerve fiber layer that is more marked in the papillomacular bundle. Goldman perimetry (C) show-
ing central scotoma in both eyes. Brain MRI (D) revealing atrophic change in the cerebellum and widened sulci in the frontal and parietal cortices.
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er neurologic defects have not been described in association 
with the T14484C mutation. Epigenetic factors including vi-
tamin B deficiency, toxic substance exposure, alcohol abuse, 

and head trauma have been implicated in the phenotypic ex-
pression of optic neuropathy in patients carrying the G3460A 
or T14484C mutation.2,4,5 The clinical manifestation of the 
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T14484C mutation appears more dependent on epigenetic 
factors than for other types of primary LHON mutation.6

LHON is a systemic and multifactorial disorder. Though 
visual loss is often the sole manifestation, neurologic abnor-
malities or cardiac conduction defects such as pre-excitation 
syndrome have also been reported in LHON patients.7 An 
LHON pedigree from Australia showed psychiatric distur-
bances, juvenile-onset encephalopathy, cervical rigidity, and 
skeletal deformities.8 Some LHON patients show features 
mimicking multiple sclerosis, or tremor and focal dystonia.5,9 
Our patient carrying the T14484C mutation and having a his-
tory of excessive alcohol and cigarette consumption showed 
psychomotor regression and pseudobradykinesia with diffuse 
brain atrophy, bilateral optic neuropathy, spinal column de-
formities with large fiber injuries, and metabolic-syndrome-
like defects. These findings indicate that the phenotypic spec-
trum of LHON due to the T14484C mutation can be wide, 
and may be ascribed to an interaction between genetic and 
epigenetic factors that may lead to an overall reduction in mi-
tochondrial energy production. 
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